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[  PRICE  lo  CENTS 
I    $i.oo  Per  Year. 


MAGNOLIA  METAL 

 IN  USE  BY  

Eight  Le adding  Governments. 

BEST  ANTI-FRICTION  METAL  FOR 

tiigh-sDeed  Engine,  Dunamo,  Rollino-MIII,  Steamship,  Railroad,  Saw-Mill,  Gotton-Mill,  Paoer-Mill,  Woolen-Mill, 
Silk-Mill,  Jute-Mill,  Rubber-Mill,  Sugar-Mill,  Flour-Mill  and  all  Machinery  Bearings. 

Mf\GNOLlf\  f\NTl  -  FRICTION  ME>TflL  CO., 

London  Office:  75  Queen  Victoria  St.  Owners  and  Sole  Manufacturers, 

£Sra/'g:'/!. ii^c':;^"   7^  Cortlandt  Street,  NEW  YORK. 

Ti  DOMINION  LEATHER  BOARD  GO'Y, 


MONTREAL 

MANUFACTURERS  OF 


Leather  Board  and  Stifferters  for  Boots  and  Slioes 

Asbestos  Mill  Board  for  Steam  Packing 
Friction  Pulley  Board,  the  best  friction  known 

PROPRIETORS  SAULT  AU  RECOLLET  PAPER  MILLS,  Pl^^b^^^ii^g^^'cT'eiNmcV^^^^ 

Automatic  Arc  Dynamos  and  Lamps. 
Direct  Current  Incandescent  Dynamos. 
Alternating  Current  Incandescent  Dynamos. 
Transformers  of  High  Efficiency. 
Electric  Motors.    All  Electric  Supplies. 

Our  record  for  the  past  lo  years  as  Electrical  Manufacturers  guarantees  purchasers  satis- 
faction.   Ask  our  customers  about  cost  of  repairs  on  Ball  apparatus. 


EXCLUSIVE  DOMINION  REPRESENTATIVES  OF  SOLE  ONTARIO  AGENTS  FOR 

National  Electric  Mfg.  Co.  -  Packard  High  Grade  Incandescent  Lamps 

Gearless  and  S.  R.  Railroad  Motors. 


THE  BALL  ELECTRIC  LIGHT  COMPANY,  LIMITED, 


Incorporated  1882. 


O  rear  I  Street,  TORONTO. 


II. 


January,'i893 


Montreal  Insulated  Wire  Works. 
J.  ROSS,  SON  &  CO., 

MANUFACTURERS  OF 

INSULATED 
ELECTRIC  WIRES 

And  Wires  for  Annunciators, 
Offices,  Magnets  and 
Dynamos. 


Factory:  ^I'/z  William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed. 

p.  O.  Box,  1496. 


NEW  &  2 


rMACHiHEni 

P^^.W.PETRIE>^V9 

to  R,o  |si  tTd,  Can  ad 


FIRSTBROOK  BROS. 

King  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE.-BUOCKS 

AND  GROSS-flRMS. 


WRITE  FOR  PARTICULARS. 


The  Canadian  Office  &  School  Farniture  Co. 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


Eugene  F.  Phillips  Electrical  Works 


MANUFACTURERS  OF  ' 


ELECTRIC  LIGHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff=VRf\DfVY  GfVBLES. 
RAILWAY  FEEDER  AND  TROLLEY  WIRE. 

OFFICE  AND  FACTORY  : 

St.  Gabriel  Locks,  DVCOHSTTErDEj^Hi^ 


Write  for  Price  List  and  Discounts. 


DOMINION 


WIRE  MAN'FG 


CO.,  Ltd 


Guaranteed  pure  Lake  Copper  of  the  highest  conductivity,  carefully  drawn  to  decimal  gauges,  and  equal  in  quality  and 

finish,  and  price  guaranteed  lower  than  can  be  imported. 

Capacity:  10  Tons  Per  Day, 

TINNKD  COPPER  WIRP;  MliRCHANTS'  COPPER  WIRp; 

GALVANIZED  TELEPHONE  and  TELEGRAPH  WIRE. 

During  the  last  year  we  have  increased  our  capacity  for  the  manufacture  of  IRON  AND  STEEL  WIRE  of  all  sizes,  STEEL  WIRE  NAILS, 
STEEL  AND  BRASS  WOOD  SCREWS,  and  are  now  prepar<^d  to  fill  all  orders  promptly  at  lowest  prices  consistent  with  (|uality.  Whcnrprepared 
to  order  please  write  us  for  Discounts. 
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STBAM  USERS 

Desiring  the  services  of  COMPETENT  EX- 
OiyEKRS  of  any  class,  can  obtain 
sober,  intelliffent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

A.  E.  Edkins,  President,  care  Boiler  Inspec- 
tion &  Insurance  Co.,  Toronto. 

Jas.  Robertson,  Secretary  Montreal  Branch, 
1420  Mignonne  Street,  Montreal. 
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METALLIC  ROOFING  GO 


COnON  WASTE 

For  Railway,  Machinist  and  Engineers'  uses. 

Electric  ZjONGStock 

FOR  ELECTRICAL  USES  A  SPECIALTY. 


ARNOLD  FENWICK  &  CO. 

Factory  and  Office,  MONTREAL 

Electrical  Supplies. 


Send 


Box  1078 


F.  £.  Dixon  &;  Go. 


MANUFACTURERS  OF 


LEATHER  BELTING 

• 

70  KING  STREET  EAST,  TORONTO. 
Headquarters  for  Electric  and  Dynamo  Belting. 

We  have  the  following  Leather  Belts  in  use  in  the  works  of  the 
Toronto  Electric  Light  Co.  : — 

One  36  inch  belt  98  feet  long. 
[This  belt  has  been  in  constant  use  since  August,  1885,  and  looks 
good  for  another  ten  years  yet.]  Also 

One  36  inch  belt  100  feet  long.         One  38  inch  belt  100  feet  long. 
One  36  inch  belt  .23  feet  long.         One  24  inch  belt  100  feet  long. 
And  over  1500  feet  of  8  inch  belting. 
All  the  above  belts  are  DOUBLE  THICKNESS  and  are  all  giving  satisfaction. 
The  38  inch  belt  is  the  largest  belt  ever  made  in  this  Province. 

The  following  Electric  Companies  are  also  using  our  Belting  : 
The  Toronto  Construction  and  Electrical  Supplv  Co. 
The  Ball  Electric  Light  Co. 
The  Hamilton  Electric  Light  &  Power  Co. 
The  Niagara  Falls  Electric  Light  Co. 
West  Toronto  Junction  Electric  Light  Works. 
The  St.  Thomas  Electric  Light  Co. 
The  Barrie  Electric  Light  Co. 
The  Berlin  Electric  and  Gas  Co. 
The  Woodstock  Electric  Light  Co. 
The  Manitoba  Electric  and  Gas  Light  Co.,  Winnipeg. 
The  Goderich  Electric  Light  Co. 
The  Markham  Electric  Light  Co. 
The  Oshavva  Electric  Light  Co. 
The  Orangeville  Electric  Light  Co. 
The  Port  Arthur  Electric  Railway  Co. 
flND  OTH&RS. 

We  are  the  only  Belt  Manufaetureps  in  this  Ppovinee  who  can  show 
Belts  of  OUR  OWN  MAKE  which  have  been  in  use  AS  LONG  AS  FIVE 
YEARS.  We  can  point  to  belts  of  oup  own  make  in  THIS  CITY  ALONE 
which  have  been  in  constant  use  for  TEN,  THIRTEEN  and  even  NINE- 
TEEN years,  and  ape  still  good. 

We  are  prepared  to  furnish  Belts  of  any  size,  two  or  three  ply,  of  any 
width.    Every  belt  fully  guaranteed. 
Send  for  Discounts.        Dixon's  Belting  Hand-Book  mailed  free  on  application. 


THE  BROOKS  MANUFACTURING  CO.,  Ltd., 

MANUFACTURERS  OF 

CARBON  POINTS  FOR  ALL  SYSTEMS  OF  ARC  LIGHT, 


PETERBOROUGH.  ONX. 


Earle's  Air  and  Steam  Injectors 


TYPE  A 


THE  BEST  DEVICE  IN  THE  MARKET 

For  burning  hard  or  soft  coal  screenings  under  steam  boilers,  for  work- 
ing gas  producers,  &c. ,  &c. ,  exhaiisting  gases  from  mines,  ventilating 
ships,  buildings,  cS:c.    Can  be  applied  to  any  boiler  without  disturb- 
ing the  present  setting.    Guaranteed  to  do  the  work  satisfactorily. 
Can  give  the  best  of  testimonials  showing  their  efficiency. 

THE  CANADIAN  OILED  CLOTHING  CO.,  (L'TD). 
ftlanufacturers  of 

VVATERl'RO   F  HORSE  AND  WAGGON  COVERS,   OILED  CLOTHING,  ETC. 

S.  R.  Earle,  Esq.,  Belleville,  Ont.  Port  Hope,  June  23rd,  ifgz. 

Dear  Sir, — We  have  had  in  use  for  some  time,  your  Combined  "  .\ir  Inject- 
or and  Exhauster"  and  with  pleasure  we  state  that  it  is  giving  us  the  most  com- 
plete satisfaction.  Regarding  the  saving  in  fuel,  we  weie  burning,  before  using 
the  "  Injector,"  two  tons  soft  coal  per  week,  at  a  cost  of  $9.00  ;  after  we  put  the 
Injector  in,  we  burn  two  ton  hard  coal  screenings  per  week  at  a  cost  of  ^2.oj 
making  a  saving  of  $7.00  per  week,  which  speaks  for  itself.  We  have  a  much 
cleaner  and  better  fire  and  far  less  trouble  in  keeping  steiim.  We  consider  your 
invention  a  bocn  to  all  parties  using  steam  boilers.  Wishing  you  every  success, 
we  are,  Yours  truly,     (Signed)    The  Canadian  Oiled  Clothing  Co. 

per  S.  Henderson.  Manager. 


EARLE, 


BELLEVILLE,  ONT. 

•  and  Room  35,  Bank  of  Commerce  Building,  Toronto. 


SEND  FOR  ILL.USTKflTED   GflTflLOGUE   AND  PRICES. 


CflNfiDIfllSl    ELiECTS^ICAli  JSlEWS 
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C.  W.  H-ENDERSON 
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ESTIMATES  FUKNISHEU  FOR 

Lighting,  Power  and  General . . . 
 Electrical  Construction. 

CANADIAN  AGENT  FOR 

THE  ECONOMIC 


ELECTRIC 


MFG.  CO. 


BOSTUX. 


251  ST.  JAMES  STREET.; 


MONTREAL. 


Please  mention  the  Electrical  News  when 
corresponding  with  advertisers  


The  "Unique 


95 


telephones! 


Made  especially  for  Exchange  and  Private  use. 

The  cheapest,  simplest  and  most  effective 
Electric  Telephones  in  the  world. 

The  "Unique"  Transmitter  is  the  only 
one  made  which  does  not  require  adjustment 
and  that  is  not  affected  by  atmospheric 
changes,  or  rust  up. 

ALWAYS  THE  SAME. 

Will  transmit  over  the  longest  distance 
without  readjustment. 

"Samson"  Batteries  supplied  with  the 
"  Unique." 

Send  for  Telephone  Circular  and  Price  List. 


MANUFACTURED  O.NLV  KY 

John  Starr,  Son    Co.,  Ltd. 

Manufacturers  and  Dealers  in 

ELEGTRIGflL  ftPPflRflTUS  AND  SUPPLIES, 

2,  4-  and  6  Duke  Street, 

-  i3:^i_.i:f.a.:x:,  3sr.  s. 


Kay  Electric  Works 

NO.  263  JAMES  ST.  N.        -        HAMILTON,  ONT. 

I^jla  MANUFACTURERS  OF 

DYNAMOS 

For  Arc  and  Incandescent  Liffhting. 

MOTORS 

From  1-8  H.  P.  to  50  H.  P. 

ELECTRO    PLATING    MACHINES    AND    GENERAL  ELECTRICAL 
APPLIANCES.      SPECIAL  ATTENTION   TO  MILL 
AND    FACTORY  LIGHTING. 

WRITE  FOR  CIRCULARS. 


FINE  -  -     „jC  .i. 

r£JX  • 


c- 


Street  Cars 


OUR  .SPECIALTY 


We  also  niaiuiracLiirc  Horse  and  Trail  Cans 
of  every  description. 


Pf\TTERSON  6c  CORBIN, 

sr.  CAT/IAHINJ'JS,  (>M\ 


TELEPHONES 


WE  MANUFACTURE 

Standard  Bell  Telephones 

A  rj  D 

Warehouse  Telephones. 

ALSO 

Carbon  Transmitter  Telephones. 

Local  exchanges  fitted  u,-.     All  line  material  suppi  ed. 

Ste.  Julie,  Sept.  5th,  1802. 
r.  W.  N less,  Esq.,  Motureal. 

DliAR  Sii;,— We  are  happy  to  state  that  your 
telephones  and  swiiclies  are  giving  ns  good  satis- 
faelion.  We  have  three  sorts  of  switches  and 
we  find  yours  lar  preferable.  There  is  now  about 
forty  of  your  telephones  in  operation  on  our  hne. 
I", very  one  works  well,  and  we  intend  to  use  no 
olUer.  Yours  very  tru  y. 

The  Megantic  Telephone  Co. 

Write  us  when  you  want  anything  electricai. 
Iff//  SockflM,  Mnuiieto  HhUs, 

Sivitrhes,  A  niiunciatnr.i, 

t;ut-outti,  Hells, 
»'irr,  Buttetie.i, 
Ln>u)>.t.  rush  JiiittoHM,  Jtc, 


I))/nnnios  and  Motors 


T.  W.  NESS 


Canadian  Headquarters  for 
Electrical  .Supplies. 


749  Craig  Street,  MONTREAL. 


CANADIAN 


Electrical  News 


AND 


STEAM  ENGINEERING  JOURNAL. 
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CANADIAN  ELECTRICAL  ASSOCIATION. 


January  25th  and  26th  the  date  of  the  Second 

Convention. 

*   

The  second  convention  of  the  Canadian  Electrical  Associa- 
tion will  take  place  in  Toronto  on  Wednesday  and  Thursday. 
January  25th  and  26th,  1893. 

An  illustration  of  the  School  of  Practical  Science,  in  which 


tution  and  by-laws  will  receive  further  consideration.  There  is 
likewise  to  be  considered  the  important  question  of  the  division 
of  the  Association  into  sections  representative  of  the  various 
branches  of  the  electrical  industry,  as  suggested  at  the  Hamilton 
meeting.  This  step  is  by  many  of  the  members  considered  to 
be  necessary  to  the  proper  and  efficient  working  of  the  Associa- 
tion, as  well  as  in  the  best  interests  of  the  different  departments 
of  the  electrical  field. 

A  number  of  papers  on  subjects  of  special  mterest  are  in  pro- 


SCHOOL  OF  PRACTICAL  SCIENCE,  TORONTO, 

IN  WHICH  WILL  BE  HELD  THE  SECOND  CONVENTION  OF  THE  CANADIAN  ELECTRICAL 
ASSOCIATION,  JAN.  25TH  AND  26TH,  1893. 


the  Association  has  been  kindly  invited  to  meet,  is  presented  on 
this  page.  This  institution,  as  the  result  of  large  expenditures 
made  last  year  by  the  Ontario  Government,  is  now  equipped 
with  a  first-class  physical  laboratory,  including  the  leading  types 
of  electrical  apparatus.  Members  of  the  Association  will  on  the 
occasion  of  the  approaching  convention  be  affoided  an  opportu- 
nity of  thoroughly  inspecting  the  school,  which  is  designed  to 
lay  the  foundation  of  a  practical  training  for  our  young  men, 
and  from  which  will  graduate  many  youths  who  will  be  connect- 
ed with  the  electrical  industries  of  the  country' in  the  future. 

The  convention  will  assemble  in  the  School  of  Practical 
Science,  as  stated,  at  2:30  o'clock  on  Wednesday,  the  25th  inst. 
It  is  expected  that  the  balance  of  that  day,  as  well  as  the  whole 
of  the  day  following,  will  afford  little  enough  time  in  which  to 
dispose  of  the  business. 

The  Committees  appointed  at  the  Hamilton  convention  in 
June  last  will  present  their  reports.    Amendments  to  the  consti- 


cess  of  preparation  for  presentation  and  discussion  at  the  con 
vention.  Among  these  -may  be  mentioned  a  paper  by  Prof. 
Rosebrugh  of  the  School  of  Practical  Science  ;  papers  on  "  Test- 
ing," by  Mr.  Black,  of  the  G.  N.  W.  Telegraph  Co.,  Hamilton; 
"Free  Wiring,"  by  Mr.  J.  M.  Campbell,  of  the  Electric  Light  & 
Power  Co.,  Kingston,  Ont.  ;  "  Underground  Construction,  "  by 
Mr.  W.  A.  Tower,  of  the  Bell  Telephone  Co.,  Toronto  ;  "  Steam 
Plant  and  Management  in  Electric  Lighting  Stations,"  by  Mr.  A. 
E.  Edkins,  President  of  the  Executive  of  the  Canadian  Associa- 
tion of  Stationary  Engineers.  \'isits  of  inspection  will  be  made 
to  the  central  stations  of  the  local  lighting  companies  and  also  to 
the  new  Exchange  of  the  Bell  Telephone  Co. 

On  the  evening  of  the  first  day  of  the  convention  a  social 
entertainment  will  be  provided  down  town. 

The  headquarters  of  the  Association  during  the  convention 
will  be  at  No.  40  York  street,  at  which  address  delegates  are 
requested  to  call  on  arrival  in  the  city  and  obtain  all  necessary 
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information.  Programs  of  the  convention  are  now  being  mailed 
direct  to  members'  addresses,  and  it  is  hoped  that  as  large  a 
number  as  possible  will  be  in  attendance  prepared  to  take  an 
active  part  in  the  proceedings  of  the  meetings. 

MONTREAL  ELECTRIC  CLUB. 

Editor  Electrical  News. 

'  \  Dear  Sir, — The  Montreal  Electric  Club  was  organized  at 
i  a  meeting  held  on  the  12th  inst.  at  Mr.  W.  B.  Shaw's  residence 
(  on  Burnside  street.  The  meeting  was  well  attended,  and  the 
j  outlook  of  the  Club  is  very  promising.  Messrs.  E.  Craig,  A. 
i  Morgan  and  L.  GraneU  were  appointed  a  committee  to  formulate 
.  '  By-laws.  The  object  of  the  club  primarily  is  the  mutual  advance- 
'  ment  of  its  members  in  knowledge  of  electrical  science, 
j  Mr.  W.  B.  Shaw,  was  appointed  President,  Mr.  J.  A.  Farlinger 
!    Vice-President,  Mr.  J.  Burnett  Secretary-Treasurer. 

The  membership  of  the  Club  is  to  be  confined  to  persons  m  the 
electrical  business,  it  being  found  preferable  to  confine  the 
membership  to  practical  men  and  practical  subjects. 

Yours  truly, 

James  Burnett, 

Sec.-Treas. 

RESOLUTION  OF  CONDOLENCE. 

Whereas  it  has  pleased  our  allwise  Creator  and  Heavenly 
Father  to  remove  from  this  eaith  Horace,  the  son  of  our  worthy 
friend  and  esteemed  Bro.  Geo.  Fowler  ;  be  it 

Resolved — That  while  we  bow  in  humble  submission  to  the  di- 
vine will  of  our  Heavenly  Father,  we  at  the  same  time  extend  our 
sincere  and  heartfelt  sympathy  to  Bro.  Fowler,  his  wife  and  family 
in  this  their  hour  of  sorrow,  and  be  it  further 

Resolved — That  a  copy  of  these  resolutions  be  sent  to  Bro. 
Fowler  and  also  to  the  Electrical  News  for  publication. 

Signed  on  behalf  of  Toronto  No.  i,  C.  A.  S.  E. 

A.  E.  Edkins 

Wilson  Phillips  j-Co'mmittee. 

C.  MOSLEY  J 

November  25th,  1892. 

TRY-COCKS. 

Try-cocks  on  a  boiler  are  important  things,  and  should  be 
so  designed  and  arranged  that  they  can  be  used  with  facility, 
and  without  the  inconveniences  and  annoyance  that  they  ordin- 
arily give  rise  to.  As  usually  made  they  are  apt  to  leak  con- 
tinually. This  in  itself  is  a  sufificient  annoyance  to  call  for  some 
remedy,  and  the  remedy  that  is  too  often  applied  is  to  stop  up 
each  leaking  one  by  driving  a  pine  plug  into  it.  The  wooden 
handles  with  which  they  are  provided  crack  under  the  influence 
of  the  heat  and  moisture  to  which  they  are  subjected  and  even- 
tually fall  off,  so  that  the  fireman  has  to  use  a  pipe  wrench,  per- 
haps, to  open  them.  Even  when  they  are  in  good  condition, 
and  the  fireman  tries  them  faithfully,  he  is  probably  rewarded 
by  seeing  a  voluminous  spray  of  mud  blown  all  over  his  boiler 
front ;  for  mud  will  collect  in  the  connections  even  if  there  is  none 
elsewhere.  This  trouble  is  avoided,  in  some  places,  by  provid- 
ing a  copper  waste  pipe,  which  receives  the  discharge  ftom  the 
try-cocks  through  small  funrtels  brazed  into  it  on  the  upper  side 
Such  an  arrangement  proves  very  effective  and  satisfactory  when 
the  try-cocks  are  connected  directly  over  each  other,  it  is  not  easy 
to  arrange  such  a  waste  pipe  so  that  it  will  be  effectual  wjthout 
being  unsightly. 

The  lead  or  composition  seats  with  which  try-cocks  are  usually 
provided  soften  up  under  the  influence  of  the  heat  to  which  they 
are  subjected,  especially  when  high  pressures  are  used;  and  the 
fireman,  in  attempting  to  close  the  cocks  tightly  enough  to  prevent 
leakage,  often  jams  the  seats  out  of  shape.  Part  of  the  seat  is 
forced  into  the  steam  opening,  forming  a  nipple,  which  greatly 
obstructs  the  flow  of  steam.  In  some  cases  these  nipples  are  of 
such  length  that  it  becomes  necessary  to  turn  the  cock  till  it 
nearly  comes  out  of  the  thread  before  steam  will  blow  freely 
through.  It  is  true  that  the  seats  can  be  replaced,  but  this  will 
usually  have  to  be  done  on  Sunday  or  a  holiday,  when  the  plum- 
ber's irons  are  cold.  Moreover,  it  requires  some  time  and 
patience  to  tin  the  recess  for  the  filling  and  get  a  good  iob. 

Another  very  annoying  trouble  is  frequently  experienced. 
Owing  to  the  smallncss  of  the  nozzles  of  the  cocks  (usually  about 
5-32  or  3-16  of  an  inch),  a  slight  deposit  in  them  of  scale  or  other 
similar  substance  will  materially  check  the  free  flow  of  steam 
that  should  take  place.    The  stems  are  usually  not  packed  and 


the  threads  are  apt  to  fit  loosely.  The  result  of  these  various 
circumstances  is  that  when  the  fireman  opens  the  cock  a  spray 
of  hot  and  muddy  water  blows  out  through  the  loose  thread  and 
he  receives  it,  perhaps,  in  his  sleeve.  At  all  events,  he  finds  it 
unpleasant  to  use  such  try-cocks,  and  the  result  is  apt  to  he  that 
he  trusts  implicitly  in  the  glass  gauge,  and  leaves  the  try-cocks 
to  themselves,  plugged  up,  perhaps,  to  keep  them  from  leaking. 

There  seems  to  be  no  good  reason  why  ^-inch  and  >^-inch 
angle  valves  may  not  be  used  in  the  place  of  the  conventional 
try-cock,  for  there  are  many  advantages  in  such  an  arrangement, 
and  there  is  practically  no  difference  in  the  expense.  The  angle 
valves  are  merely  substituted  for  the  ordinary  cocks,  and  nipples, 
running  off  at  an  angle,  are  screwed  into  them.  The  nipples  from 
the  angle  valves  should  open  freely  into  the  air. 

By  the  use  of  angle  valves  many  of  the  annoyances  incident  to 
the  common  try-cock  can  be  avoided.  The  stems  of  the  valves 
can  be  kept  packed,  so  that  no  trouble  from  leakage  in  this 
direction  need  be  feared.  A  small  deposit  of  scale  makes 
but  little  difference  in  the  efficiency  of  the  arrangement,  on  ac- 
count of  the  enlarged  area  of  discharge ;  and  if  a  troublesome 
deposit  should  collect,  the  bonnet  of  the  valve  may  be  removed 
and  the  pipe,  being  of  conveniently  large  size,  can  be  cleaned 
out  by  a  small  rod  or  a  stout  wire.  Another  point  of  material 
advantage  in  the  proposed  arrangement  is  that  the  seats  of  the 
angle  valves  can  be  easily  removed  and  replaced  by  new  ones  in 
a  few  minutes,  so  that  the  valves  can  be  kept  tight.  (It  is  true 
that  these  small  valves  usually  have  solid  seats,  but  they  can  be 
had  with  removable  seats,  if  desired.)  Under  these  conditions 
there  will  be  no  temptation  to  the  fireman  to  neglect  the  try- 
cocks. 

There  is  one  objection  to  the  use  of  angle  valves  that  should 
be  considered,  though  it  does  not  appear  to  us  to  be  very 
weighty.  In  removing  and  replacing  the  bonnet  of  the  valve  the 
fireman  is  apt  to  use  too  large  a  wrench  and  to  screw  the  bonnet 
up  with  more  force  than  is  necessary.  The  result  is  apt  to  be 
thtft,  after  removing  and  replacing  it  a  few  times,  the  hexagonal 
nut  becomes  sheared  all  out  of  form,  so  that  it  is  neither  hexagonal, 
nor  square,  nor  round,  nor  any  other  particular  shape.  Then  he 
is  apt  to  call  loudly  for  a  new  valve.  This  has  been  the  experience 
of  some  few  of  those  who  have  used  angle  valves  as  suggested 
above,  but  we  think  this  trouble  can  be  avoided  by  a  few  words 
of  caution  to  the  fireman. 

We  may  mention  in  this  connection,  another  point  that  applies 
equally  to  angle  valves  and  try-cocks.  The  tendency  in  these 
days  is  very  noticeably  toward  the  use  of  higher  steain  pressures 
than  have  been  used  in  the  past,  and  along  with  the  higher  pres- 
sures we  mutt  necessarily  have  higher  temperatures  to  contend 
with.  Thus  saturated  steam  of  60  pounds  pressure  has  a  tem- 
perature of  307°F.,  while  steam  of  100  pounds  has  a  temperature 
of  about  348",  and  at  125  pounds  its  temperature  becomes  353°. 
Many  alloys  that  will  resist  temperature  of  307"for  long  periods 
of  time  soften  up  so  much  at  340"  or  350"  that  they  soon  become 
unfit  for  use  as  valve  seats.  In  such  cases  it  is  found  that  pure, 
soft  copper  can  be  substituted  for  the  more  fusible  metals  with 
good  results. — Locomotive. 

PUBLICATIONS. 

"The  Mineral  Industry,  Its  Statistics,  Technology  and  Trade  in  the 
United  States  and  Other  Countries,  From  the  Earliest  Times  to  the  Close 
of  1892."  A  large  octavo  volume  bearing  the  above  title  will  be  issued  in 
January,  1893,  by  the  Scientific  Publishing  Co.,  27  Park  Place,  New  York, 
and  it  is  claimed  will  be  the  most  complete  and  valuable  report  of  mineral 
statistics  ever  published,  and  an  indispensable  reference  book.  Price  $2  and 

$2-50-  _ 

OBITUARY. 

The  death  is  announced  in  Berlin,  on  the  6th  of  December,  of  Werner 
Von  Siemens,  the  eminent  German  electrician,  and  founder  of  the  firm  of 
Siemens  &  Halske.  The  deceased  was  born  December  13th,  1816,  at 
I.enthe,  in  Hanover. 

At  a  recent  meeting  of  the  Peterborough  &  Ashburnham  Street  Railway 
Company  the  following  officers  were  elected  :  Jas.  Stephenson,  M.  P.,  was 
elected  president,  and  A.  Stephenson,  secretary  treasurer. 

Mr.  J.  W.  Orme,  the  owner  of  the  London  and  Lucan  stage  line,  after 
having  thoroughly  looked  into  the  matter,  is  about  to  give  an  order  for  an 
electric  bus  capable  of  accommodating  the  passenger  and  freight  traffic  of 
the  entire  line.  The  cost  is  estimated  at  $2,000.  A  storage  battery  and  a 
6  horse  power  motor  will  supply  the  power.  It  is  expected  that  the  route,  a 
distance  of  17  miles,  will  be  covered  in  less  than  2  hours. 
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INSTRUCTIONS  FOR  THE  MANAGEMENT  OF  ELECTRIC 
CARS* 

THE  TROLLEY. 

•  A  continuous  metallic  contact  is  needed  between  the  genera- 
tors at  the  power  station  and  the  motors  on  the  car,  and  the 
office  of  the  trolley  is  to  make  this  contact  with  the  overhead 
wire,  which  is,  of  course,  directly  connected  with  the  generators. 
The  trolley  and  its  appendages  are  therefore  the  first  things  that 
require  attention.  The  principal  parts  are  "Trolley-wheel  and 
Yoke,"  the  "Trolley-pole,"  the  "Trolley-siand,"  the  "Trolley- 
spnngs,"  the  "Trolley-pole  wire"  and  the  "Trolley-wheel  pin." 

The  Trolley-wheel  is  made  of  a  metal  that  will  give  a  free 
passage  to  the  electric  current,  and  at  the  same  time  stand  the 
hard  usage  to  which  it  is  subjected.  As  it  revolves  at  a  very  high 
speed,  it  becomes  a  very  important  matter  to  properly  lubricate 
it.  To  effect  this  the  Trolley-wheel  pin  is  made  hollow  and 
small  holes  are  drilled  through  the  bearing  part  on  which 
the  wheel  runs.    The  hollow  is  filled  with  an  absorbent  material 


Fig.  1.— Rheostat. 


and  the  pin  is  then  soaked  in  oil  until  a  quantity  is  soaked  up  to 
be  gradually  used  as  needed.  The  trolley-wheel  and  pins  are 
parts,  therefore,  that  require  very  careful  watching,  for,  if  not 
properly  lubricated  and  kept  in  good  condition  they  will  wear 
very  rapidly  and  soon  become  useless. 

The  trolley-pole  and  trolley-stand  need  no  description  here. 
The  stand  is  so  constructed  as  to  give  complete  freedom  of 
movement  to  the  pole  and  thereby  insure  the  trolley-wheel  re- 
maining upon  the  overhead  wire. 

The  trolley-pole  wire  is  the  wire  that  runs  down  the  side  of 
the  trolley-pole  and  its  use  is  to  convey  the  current  from  the  live 
wire  to  the  machinery  underneath  the  car.  The  current  passes 
through  the  trolley-wire,  through  the  wheel  and  pin,  through  t^he 
yoke,  thence  down  the  trolley-pole  wire  to  the  socket,  through 
the  trolley-stand  to  the  wire  leading  to  the  cut  out  box. 

The  cut  out  box  is  simply  a  switch  placed  in  the  circuit  to  cut 
off  the  current,  in  case  it  is  desired  to  work  on  or  examine  the 
motors  or  rheostat  with  the  trolley  on  the  wire  for  light  or  any 
other  purpose.  A  car  should  never  be  left  standing  with  the 
trolley  on  the  wire  unless  the  cut  out  switch  is  open.  From  the 
cut  out  box  the  current  passes  to  the  Fuse  Box,  thence  to  the 
Lightning  Arrester  and  thence  to  the  Rheostat. 

The  Fuse  Box  is  the  safety  valve  of  the  electric  motor  ;  it  con- 
sists of  a  small  wooden  box  containing  a  piece  of  wire,  of  such 
size  and  material  that  it  will  melt  before  the  motors  receive 
current  enough  to  do  any  damage  It  is  important  that  the 
heating  effect  of  an  electric  current  passing  through  a  wire  should 
be  thoroughly  understood  in  order  to  appreciate  the  value  of  the 
Fuse  Box  as  a  safety  valve.  Heat  is  generated  in  a  wire  by  the 
passing  of  an  electiic  current  through  it,  and  if  the  current  that 
is  forced  through  a  wire  is  in  excess  of  its  safe  carrying  capacity 
the  wire  will  heat  to  the  danger  point,  or  even  become  fused, 
and  destroy  the  insulation,  or  in  other  words,  "burn  out  the 
motor."  Tinie  is  an  element  to  t.ike  into  consideration  here,  for 
heat  cannot  be  produced  without  time.  This  must  be  remem- 
bered, for  though  generally-  it  is  proper  to  use  a  fuse  wire  that 
will  melt  when  a  current  of  the  safe  carrying  capacity  of  the 

♦  from  "Twin  City  Ry.  Trainmen's  Guide," 


motor  is  reached,  it  is  sometimes  necessary  to  use  a  fuse  wire  of 
greater  capacity  than  the  maximum  safe  current. 

The  reason  for  this  is  that  the  motors  require  a  much  larger 
current  for  starting  with  a  full  load  on  a  sharp  curve,  or  on  a 
heavy  grade,  than  they  can  endure  for  any  length  of  time.  For 
this  reason  the  fuse  wire  is  much  nearer  the  danger  limit  on 
motor  cars  than  is  common  on  stationary  motors,  and  it  will 
only  protect  the  machines  from  sudden  rushes  of  excessive  cur- 
rent, therefore  care  should  be  taken  in  climbing  long  grades  or 
in  any  place  where  the  work  is  heavy  and  extends  over  any  con- 
siderable time,  that  motors  be  subjected  to  no  more  current  than 
is  absolutely  necessary. 

At  the  ordinary  voltage  of  the  line  and  with  the  ordinary  work- 
ing current  there  is  no  connection  with  the  ground  ;  but  should 
the  voltage  rise  to  such  a  point  as  would  endanger  the  motors, 
as  is  the  case  when  lightning  strikes  the  line,  provision  must  be 
made  to  pass  the  current  direct  to  the  ground  before  it  gets  to 
the  motor. 

The  "Lightning  Arrester"  is  a  device  through  which  the  cur- 
rent passes  that  has  a  direct  connection  with  the  ground.  At 
the  ordinary  voltage  of  the  line  there  is  no  connection  with  the 
ground,  but  should  the  voltage  rise  to  such  a  point  as  would  en- 
danger the  motors  the  current  will  be  shunted  and  pass  over  to 
the  ground  connection  and  escape. 

To  thoroughly  un  ierstand  the  difference  between  the  office  of 
the  Fuse  Box  and  the  Lightning  Arrester,  the  difference  between 
current  and  voltage  must  be  understood.  The  Fuse  Box  is  to 
protect  from  excessive  current  ;  the  Lightning  Arrester  from  ex- 
cessively high  voltage.  A  thorough  understanding  of  this  dif- 
ference will  also  make  plain  the  office  of  the  ''Rheostat,"  through 
which  the  current  next  passes. 

THE  RHEOSTAT. 

The  Rheostat  is  the  throttle  of  the  electiic  motor.  It  consists 
of  an  adjustable  resistance  placed  in  the  circuit  between  the 
trolley  and  the  motors  for  the  purpose  of  cutting  down  or  reduc- 
ing the  voltage  or  pressure  on  the  line. 

The  Rheostats  in  use  on  the  motors  of  this  country  are  those 
known  as  the  T-H,  and  consist,  as  will  be  seen  by  accompany- 
ing cut  (Fig.  i),  of  a  main  casting  or  frame  with  a  channel  pass- 
ing around  the  outer  edge  in  which  are  laid  the  contact  or  resis- 
tance plates,  C,  C.  Through  the  centre  of  this  frame  passes  a 
spindle  and  engages  the  aim  carrying  the  brush  A  by  a  kind  of 
clutch. 

The  current  enters  the  rheostat  on  the  wire  4  in  the  direction 
indicated  by  the  arrow.  Wire  4  passes  under  the  rheostat  and 
connects  with  the  spindle  at  its  lower  end.  The  spindle  is  insu- 
lated from  the  frame  where  it  passes  up  through  to  the  sprocket 


Fig.  2.— Reversing  Switch. 


drum,  so  that  the  current  cannot  enter  the  frame,  but  must  pass 
up  to  the  arm,  thence  to  the  brush  (A). 

The  sprocket  drum  has  a  wood  centre,  or  other  means  of  in- 
sulating the  rim  (D)  from  the  centre  and  spindle  so  that  no  cur- 
rent can  pass  into  the  chains  that  connect  the  rheostat  with  the 
controll'ng  stand.  Under  ordinary  circumstances  when  every- 
thing is  in  working  order  and  the  cut  out  switch  is  closed  the  ami 
and  brush  (A)  are  "charged"  when  the  trolley  is  on  the  wire. 
Now,  when  the  sprocket  drum  is  turned  the  arm  is  carried 
around  and  the  brush  will  be  brought  into  contact  with  the  "ap- 
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proach  plate"  (B).  When  the  brush  is  on  the  approach  plate  (B) 
the  current  passes  through  the  resistance  (C  C)  and  out  on  the 
wire  (5)  known  as  the  "end  wire"  to  the  motors.  The  effect  of 
the  current  passing  this  resistance  is  to  cut  down  the  voltage. 
Another  effect  of  the  current  passing  through  this  resistance  is 
to  develop  heat  and  if  long  continued  will  burn  out  the  resis- 
tance. 

It  is  evident  from  this  that  the  resistance  of  these  plates  should 
not  be  allowed  to  become  impaired  in  any  way.    If  this  resis- 


FiG.  3,— T.-H.  Motor.  S.  R.  G. 

tance  gets  "short-circuited"  the  motors  will  be  subjected  to  the 
full  voltage  of  the  line  at  the  start,  which  will  start  the  car  with 
a  jerk  and  also  endanger  the  machinery. 

As  the  brush  is  moved  around  on  the  contact  plate  towards 
wires  (5  and  6)  this  resistance  becomes  less  and  less  until  the 
brush  leaches  the  contact  to  which  wire  (5)  is  connected  when 
the  resistance  is  all  cut  out,  and  the  current  at  full  voltage  flows 
direct  to  the  motors.  Wire  (6)  is  what  is  known  as  the  "loop 
wire."  The  brush  is  moved  on  to  the  contact  to  which  this  wire 
is  connected  when  a  higher  speed  is  desired. 
The  connection  of  this  wire  at  the  motors  will 
be  explained  in  another  chapter. 

THE  REVERSING  SWITCH. 

After  passing  the  rheostat  the  current  passes 
through  the  field  coils  of  the  motors,  thence  to 
the  reversing  switch,  thence  back  to  the  arma- 
ture and  then  to  the  ground. 

The  reversing  switch  (Fig.  2)  is  a  device 
for  reversing  the  flow  of  the  current  through 
the  armature.  It  consists  of  a  piece  of  well 
seasoned  wood  or  other  non-conducting 
material,  upon  which  are  mounted  two  oscil- 
lating levers  G  and  F,  which  are  connected 
together  and  operated  by  the  insulating  strip 
C.  This  method  of  operating  the  reversing 
switch  may  be  seen  by  reference  to  the  wiring 
diagrams.  Figs.  5  and  6,  where  it  is  shown  in 
the  reverse  position  to  Fig  2.  The  pieces  D 
and  E  to  which  the  levers  G  and  F  are 
pivoted,  are  connected  by  the  wires  8  arid  9  to 
the  terminals  of  the  armatures. 

The  contact  jaw  A  is  connected  to  the  con- 
tact jaw  B,  by  a  wire  at  the  back  of  the  board. 
The  current  always  enters  on  the  wire  7  from  the  field  coils, 
thence  it  passes  through  one  or  the  other  of  the  levers  G  or 
F,  to  the  armatures  by  one  of  the  wires  8  or  9  back  on  the  other 
wire  through  the  other  lever  to  the  ground  connection,  out  on 
wire  10  to  the  ground. 

The  method  of  grounding  wire  10  is  fully  shown  by  the  wiring 
diagrams.  In  the  position  shown  in  the  cut  the  current  enters 
on  wire  7  to  the  contact  jaw  B  through  lever  F  to  the  pivot  E, 
through  wire  9  to  the  armatures,  back  on  wire  8  to  the  pivot  D 


through  lever  G  to  the  ground  connection  and  out  on  wire  10  to 
the  ground. 

When  the  switch  is  reversed  the  lever  G  will  be  in  contact 
with  jaw  A  and  lever  F  in  contact  with  the  ground  connection 
and  wire  y5.  In  this  position  the  current  will  enter  on  wire  7  to 
the  contact  iaw  B,  but  this  jaw  not  being  in  contact  with  the 
lever,  the  current  passes  through  the  wire  at  the  back  of  the 
board  to  the  contact  jaw  A,  thence  through  the  lever  G  to  wire 
8  through  the  armature  in  the  opposite  direction  back  on  wire  9 
through  level  F  to  the  ground  contact,  thence  to 
the  ground  on  wire  10.  It  is  evident  from  the 
above  that  the  wire  7  had  at  all  times  the  full  vfflt- 
age  of  the  line  and  that  wjre  10  makes  connection 
with  the  ground. 

Anything  that  will  produce  an  arc  across  from 
eithei  A  or  B  to  the  ground  connection  will  ground 
the  line  and  result  in  the  destiuction  of  the  switch. 
The  same  is  true  of  the  two  points  D  and  E.  From 
this  it  is  evident  that  two  things  are  necessary 
for  the  preservation  and  proper  working  of  the 
switch,  viz.:  ist.  That  the  insulation  of  the  various 
parts  be  made  and  maintained  perfect.  2nd.  That 
the  switch  must  never  be  moved  or  placed  in 
such  a  position  as  to  make  an  arc  with  either  of 
the  levers  and  the  contact  jaws. 

MOTORS. 

We  have  followed  the  path  of  the  current  from 
the  trolley  wire  down  to  the  motor.  We  have  now 
to  consider  what  takes  place  in  the  motors  them- 
selves.   There  are  two  different  kinds  of  motors 
used  on  the  lines  of  this  company.    The  Sprague 
and  T-H,  or  Thomson-Houston.  Of  the  Spragiie 
there  is  but  one  type.    Of  the  T-H  there  are 
three  types,  viz.  :  Type  50  H.  P.,  S.  R.  G.,  Type 
30  H.  P.,  S.  R.  G.,  and  Type  30  H.  P.,  D.  R.  G. 
Of  the  different  types  of  the  T-H  the  difference  lies  in  the 
size  of  the  wire  and  in  the  gearing  only.    The  distinctive  differ- 
ence between  the  Sprague  and  the  T-H  is  their  field  connections. 
S.  R.  G.  (single  reduction  gear)  denotes  one  pair  of  gears. 
D.  R.  G.  (double  reduction  gear)  denotes  two  pait  of  gears. 
The  two  field  coils  of  a  T-H  motor  are  in  parallel  with  each 
other,  while  those  of  the  Sprague  are  in  series.    Two  wires  or 
coils  are  said  to  be  parallel  when  the  current  divides  between 
the  two  and  takes  two  separate  paths  after  which  it  again  unites. 


Fio.  4.   Field  Magnets,  Sprague  System. 

They  are  said  to  be  in  series  when  the  current  passes  through 
one  and  then  through  the  other.  Fig.  3  is  a  perspective  view  of 
the  T-H,  S.  R.  G.  motor,  showing  the  wire  connections.  Wires 
(5  and  6)  connect  with  the  rheostat.  Fig.  i.  Wire  (7)  connects 
with  the  reversing  switch. 

As  indicated  by  the  arrows  the  current  flows  in  on  wires  (5  or 
6)  and  out  on  (7).  This  is  true  at  all  times.  Wires  (8  and  9) 
connect  the  armature  terminals  with  the  reversing  switch  as 
shown  in  Fig.  2.    The  current  in  these  wires  is  flowing  in  one 
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direction  when  the  motor  is  running  in  one  way  and  in  the 
opposite  direction  when  the  motor  is  running  the  other  way. 
The  cuirent  enters  the  armature  on  the  wire  that  is  toward  the 
front  of  the  car,  in  whichever  way  the  car  may  be  running. 

In  Fig.  3  the  board  shown  at  the  side  of  the  motor  frame  is 
known  as  the  field  board.  It  is  made  of  two  parts  ;  one  of 
which  has  grooves  running  up  and  down  in  which  the  wires  are 
laid.  The  wires  (5,  6  and  7)  enter  at  the  top  and  connect  to 
three  wires  running  up  and  down  in  the  three  parallel  grooves. 
Wires  (5,  6  and  7)  connecting  with  the  field  coils,  are  connected 
with  these  wires.    By  this  arrangernent  the  wires  (5,  5  and  5) 

■   L  ^  : 
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current  enters  the  armature  on  one  of  the  wires  (8  or  9^  passes 
through  the  armature  and  out  on  the  other  wire,  back  to  the 
reversing  switch,  thence  to  the  ground. 

The  field  wiring  of  a  Sprague  motor  is  shown  in  Fig.  4.  The 
current  enters  on  wire  (0  passes  into  and  through  the  upper 
field  coil,  thence  down  the  connecting  wire,  as  shown,  into  and 
through  the  lower  coil,  thence  out  on  wire  (7)  as  indicated  by 
the  arrow.  From  the  field  coils  it  flows  to  the  reversing  switch 
and  back  to  the  armatures  in  exactly  the  same  manner  as  in  the 
T-H  motors. 

It  will  be  noticed  that  the  principal  electrical  difference  be- 


are  all  connected  together,  also  (6,  6  and  6)  and  (7,  7  and  7). 

Thus  the  current  entering  on  (5)  in  the  direction  indicated  by 
the  arrow  passes  down  the  wire  oh  the  inside  of  the  block  and 
divides  between  the  upper  and  lower  field  coils,  passing  through 
the  field  coils  and  out  on  wires  (7,  7)  reuniting  and  thence  to  the 
reversing  switch.  Thus  it  will  be  seen  that  of  the  total  amount 
of  current  passing  one  motor,  only  h.alf  passes  each  coil. 

When  the  rheostat  is  on  the  "  loop"  the  current  enters  on  wire 
(6),  divides  between  wires  (6  and  6)  on  the  fields,  passes  through 
a  portion  of  the  field  coils  only,  then  out  on  wire  (7)  as  before  to 
the  reversing  switch.    Returning  from  the  reversmg  switch  the 


tween  the  T-H  and  the  Sprague  motors  is  that  the  current  di- 
vides between  the  field  coils  of  the  T-H  motor,  while  it  passes 
through  the  coils  of  the  Sprague  motor  one  after  the  other  or  in 

series. 

Fig.  5  is  a  diagram  showing  the  wiring  of  the  T.-H.  S.  R.  G. 
motor  car  with  the  loop  connection.  When  the  "loop"  is  left 
out  it  is  simply  disconnected  at  the  motor  and  (he  two  connec- 
tions shunted  together  at  the  rheostat  as  shown  in  the  diagram 
of  the  wiling  of  the  Sprague  motor  car.  Fig.  6. 
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The  sixteenth  convention  of  The  National  Electric  Light 
Association  of  the  United  States,  will  be  held  in  St.  Louis,  Mo., 
on  February  28th,  March  ist  and  2nd. 

Considerable  doubt  exists  regarding  the  relative  advantages 
of  high  versus  low  speed  engines  in  electric  lighting  stations. 
A  number  of  inquiries  have  reached  us  on  this  subject.  With  a 
view  to  the  elucidation  of  the  question,  we  shall  publish  in  sev- 
eral succeeding  numbers  of  the  ELECTRICAL  News  a  series  of 
articles  on  the  subject,  and  touching  also  upon  the  general  char- 
acter and  arrangement  of  steam  plant  necessary  to  give  the 
greatest  efficiency  of  service  at  least  cost  of  operation.  We  trust 
that  these  articles  may  prove  of  value  to  engine  builders,  owners 
and  operators. 


A  Hamilton  company  has  applied  for  a  charter  to  construct 
and  operate  electrical  railways  radiating  from  that  city  to  other 
cities  and  towns  in  Western  Ontario,  and  to  lease  and  operate 
street  railways  in  various  municipalities.  The  idea  with  which 
the  company  was  organized  was  that  power  to  operate  all  these 
proposed  undertakings  could  be  generated  at  Niagara  Falls  and 
froiTi  thence  transmitted  by  wire  to  Hamilton.  As  the  result  of 
having  consulted  Mr.  W.  T.  Jennings,  the  well  known  engineer, 
the  promoters  learn  to  their  disappointment  that  under  present 
conditions  the  scheme  cannot  be  worked  on  a  paying  basis, 
owing  to  the  cost  of  the  plant.  This  fact  was  stated  in  the 
Electrical  News  more  than  a  year  ago  in  an  article  exposing 
the  scheme  to  boom  Queenston  Heights  as  a  manufacturing 
centre. 


While  the  electricity  building  at  the  World's  Fair  will  pro- 
bably afford  too  little  accommodation  for  exhibitors  of  apparatus 
legitimately  pertaining  to  the  practical  application  of  electricity, 
much  space  is  being  granted  to  what  are  known  as  "electrical 
fakes."  The  Electrical  Engineer  of  New  York  enters  a  well  found- 
ed protest  against  the  admission  of  exhibits  of  this  kind  to  the 
building,  where  they  would  appear  on  the  same  plane  with  those 
of  legitimate  character.  The  very  fact  that  they  are  to  be  allowed 
to  form  part  of  the  electrical  display,  will  in  the  eyes  of  the  public 
be  regarded  as  evidence  of  their  genuineness,  and  thus  a  decep- 
tion which  has  already  drawn  from  the  pockets  of  the  credulous 
vast  sums  of  money,  will  be  given  a  certificate  of  character  by 
means  of  which  the  evil  may  be  perpetuated.  '  This  condition  of 
things,  bad  enough  under  any  circumstances,  when  allowed 
to  proceed  at  the  expense  ot  those  desirous  of  making  a  satis- 
factory exhibit  of  apparatus  of  a  legitimate  character,  becomes 
a  grave  injustice. 


A  corrf:spondent  complains  of  the  irregular  adinission  of 
steam  to  an  engine  12  inch,  by  16  inch  making  150  revolutions 
per  minute..  He  says  the  steam  is  cut  ofif  for  thiee  and  four 
strokes  at  a  time,  at  quite  regular  intervals,  and  yet  that  he 
cannot  detect  any  variation  of  speed.  He  does  not  give  a  very 
clear  description  of  the  kind  of  engine,  but  it  would  appear  to 
be  an  automatic  cut-off  engine,  probably  with  a  spring  governor 
controlling  the  position  of  the  eccentric.  If  so,  it  might  be  quite 
possible  that  the  speed  ot  the  engine  increased  sufficiently  to 
move  forward  the  cut-off  arrangement  and  prevent  the  engine 
getting  steam.  It  could  not  h.ippen  without  some  increase  of 
speed  unless  the  governor  be  so  erratic  in  its  action  as  not  to 
control  the  engine  at  all.  From  our  correspondent's  statements 
we  judge  that  the  engine  has  too  little  to  do  for  the  size  of  cylin- 
der and  pressure  of  steam  used.  If  the  load  on  the  engine  is 
not  to  be  increased,  better  results  would  be  got  by  reducing  the 
pressure.  This  is  clearly  a  case  where  indicator  diagrams  should 
be  taken,  in  order  to  determine  what  really  Jdoes  take  place  in 
the  cylinder.  Get  the  indicator  to  work,  friend,  and  send  along 
the  diagrams,  and  we  can  then  tell  you  better  what  to  do. 


Electric  lighting  companies  who  may  be  doing  considerable 
house  lighting  by  means  of  alternating  system  and  converters, 
should  select  a  central  point  of  distribution  in  a  block  in  which 
to  locate  if  possible  one  converter  to  do  all  lighting  required  in 
such  block.  A  much  smaller  converter  capacity  will  thus  be 
required  than  if  every  house  was  fed  from  its  own  converter,  and 
as  any  good  make  of  converter  will  carry  a  temporary  overload 
of  from  25  to  50  per  cent.,  it  will  readily  be  seen  that  this 
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method  is  surely  a  commendable  one.  As  to  the  size  required 
for  such  converter,  a  safe  plan  would  be  to  have  it  of  such  capa- 
city that  it  will  be  able  to  provide  three  lights  out  of  every  ten 
wired  for.  This  would  probably  be  all  that  would  be  required  in 
the  way  of  regular  lights,  but  if  four  to  every  ten  should  be 
needed  at  times,  the  converter  would  be  found  to  give  them  with- 
out any  trouble,  provided  it  were  fused  large  enough  to  carry  the 
temporary  overload.  In  this  connection  we  would  advise  even 
under  ordinary  requirements  the  fusing  of  all  converters  suffi- 
ciently large  to  carry  double  their  rated  capacity.  There  may 
be  occasional  cases  where  this  rule  would  not  apply,  but  in  the 
general  run  it  will  be  found  to  be  about  right.  It  might  be 
argued  that  there  might  be  a  possibility  of  some  one  house  in 
the  block  requiring  all  or  nearly  all  of  the  lights  in  the  house  in 
use  occasionally,  but  even  in  this  case  the  rule  would  still  apply, 
for  we  question  if  there  are  as  a  rule  more  than  two  and  in  many 
cases  more  than  one  light  out  of  every  ten  in  use  in  dwelling 
houses,  unless  at  a  special  hour,  and  even  then  our  three  in  ten 
would  amply  provide  both  for  the  house  using  nearly  all 
their  lights  as  well  as  the  others. 

The  world  was  startled  some  months  since  by  the  bold  pro- 
posal to  construct  an  electric  railroad  between  Chicago  and  St. 
Louis,  the  trains  on  which  would  run  at  a  speed  of  one  hundred 
miles  per  hour.  A  company  with  a  capital  stock  of  seven  mil- 
lion dollars  was  organized,  and  the  work  of  construction  com- 
menced. Fifty  thousand  shares  of  the  company  are  now  being 
placed  on  the  market,  accompanied  by  what  is  termed  a  conser- 
vative estimate  of  the  yearly  revenue  and  expenditure.  The 
revenue  is  estimated  at  $2,895,000,  and  the  expenses,  including 
interest  charges,  at  $870,000,  leaving  the  net  earnings  $2,025,000, 
or  equivalent  to  a  dividend  of  29  per  cent,  on  the  capital  stock. 
This  at  first  glance  might  look  like  a  good  scheme  to  invest  in, 
but  on  a  closer  view,  presuming  the  estimated  income  to  be  pro- 
perly based,  $450,000  seems  to  be  altogether  too  small  a  sum 
for  operating  expenses.  Attention  is  also  being  drawn  to  the 
fact  that  even  though  it  might  be  found  practicable  to  construct 
apparatus  which  could  be  operated  at  such  a  high  rate  of  speed 
— a  subject  on  which  there  is  the  strongest  reason  lor  doubt — 
there  has  been  no  strong  desire  expressed  by  the  public  to  be 
carried  at  such  a  rapid  gait.  There  are  already  two  or  more 
railroads  running  parallel  with  the  route  of  the  proposed  electric 
road,  with  which  the  traffic  must  be  divided.  It  is  likewise 
pointed  out  that  if  the  new  enterprise  were  likely  to  prove  the 
bonanza  which  the  promoters  claim  it  will  be,  the  existing  rail, 
way  corporations  would  be  quick  to  perceive  the  fact  and  to  buy 
up  the  stock.  The  scheme  appears  to  be  viewed  with  a  good 
deal  of  suspicion,  and  the  independent  electrical  press  is  fulfilling 
its  duty  by  advising  the  public  to  be  cautious  about  having  any- 
thing to  do  with  it. 
v  \ 

(  The  dangerous  and  destructive  influence  of  earth  cunents 
I  arising  from  the  operation  of  the  electric  street  railway  has 
I  begun  to  attract  attention  in  Toronto,  as  well  as  in  Boston  and 
elsewhere.  A  few  days  ago  a  spark  was  observed  at  the  junc- 
tion of  the  gas  and  water  pipes  in  a  knitting  factory  about  a 
quarter  of  a  mile  distant  from  the  Toronto  Street  Railway  Com- 
pany's power  house.  The  current  proved  to  be  sufficiently 
strong  to  heat  to  a  red  heat  a  pair  of  pliers  placed  against  the 
water  pipe.  An  electrical  expert  to  whom  the  occurrence  was 
reported  was  inclined  to  regard  it  as  a  piece  of  imagination  un- 
til he  bad  satisfied  himself  of  its  truth  by  personal  observation. 
There  is  no  doubt  that  in  this  particular  instance  the  building 
_  and  its  contents  were  in  imminent  danger  of  being  burned  up. 
How  many  other  cases  there  are  in  which  similar  conditions  pre- 
vail IS  a  matter  that  has  not  been  determined.  It  is  but  reason- 
able to  suppose,  however,  that  the  case  mentioned  does  not  con- 
stitute a  solitary  exception.  To  the  inequality  of  the  grounds 
made  use  of  is  believed  to  be  attributable  the  fact  of  certain  pipes 
being  so  heavily  charged.  Whether  or  not  means  could  be  found 
of  equalizing  the  grounds  is  at  present  a  matter  of  speculation. 
It  is  rumored  that  new  cables  of  the  Bell  Telephone  Company's 
underground  system  are  showing  signs  of  decay  as  the  result  of 
electrolytic  action  due  to  these  currents.  In  Boston,  the  under- 
ground gas  and  water  mains  are  said  to  have  been  affected  in 
like  manner  and  from  the  same  cause.  If  it  should  turn  out  to 
be  true  that  earth  currents  are  so  destructive,  street  railway  cor- 


porations will  be  compelled  to  do  away  with  them  by  erecting  ad- 
ditional overhead  wires  or  by  some  other  means.  This  is  a  subject 
of  the  greatest  importance,  and  one  which  we  should  like  to  see 
discussed  in  all  its  bearings  at  the  approaching  convention  of  the 
Canadian  Electrical  Association. 


On  the  evening  of  .Sunday,  the  19th  December,  the  people  of 
London,  Ont.,  were  startled  by  a  terrific  noise  and  a  shaking  as 
if  an  earthquake  had  rushed  past  the  city.  Quite  a  number  of 
windows  had  the  glass  broken,  and  some  houses  were  invaded 
by  pieces  of  iron  or  brass  entering  by  way  of  the  roof  without 
ceremony.  Next  morning  the  public  became  aware  that  the 
disturbance  had  been  caused  by  the  explosion  of  a  locomotive, 
which  had  been  standing  on  a  siding  near  the  round  house. 
The  tender  and  fire-box  part  of  the  boiler  were  left  on  the  track 
at  one  place,  and  a  few  feet  away  stood  the  truck  supporting  the 
cylinders  of  the  engine  and  the  front  end  of  the  boiler  and  the 
smoke  pipe.  Broken  and  bent  boiler  tubes  and  pieces  of 
machinery  and  plates  twisted  into  odd  shapes  lay  between.  The 
circular  part  of  the  boiler  was  gone.  Nearly  every  window  in 
the  round  house  was  broken  and  there  was  a  piece  of  the  brick 
wall  about  twenty  feet  long  down.  Only  two  men  were  hurt, 
and  neither  of  these  very  badly.  It  is  reported  that  one  of  these 
men  was  in  the  act  of  climbing  up  on  the  engine  to  look  at  the 
steam  gauge  when  the  explosion  took  place.  It  is  a  mystery 
that  he  escaped  alive.  The  boiler  must  have  had  plenty  of  water 
in  it,  because  the  crown  sheet  of  the  fire-box  was  not  damaged. 
Had  the  water  been  too  low  the  crown  sheet  would  have  been 
the  starting  point  of  the  explosion,  and  in  all  likelihood  no  other 
part  of  the  boiler  would  have  given  way.  The  front  end  ot  the 
boiler  shell  looked  to  be  about  4  feet  in  diameter  and  the  pieces 
of  plate  scattered  about  appeared  to  be  iron  of  good  quality  and 
to  be  about  three  eighths  of  an  inch  thick.  The  pressure  must 
have  been  very  great,  and  the  plates  would  seem  to  have  been  of 
about  equal  strength,  as  all  the  round  part  of  the  boiler  was 
blown  to  pieces.  A  good  iron  shell  48  inches  diameter  made  of 
plates  }i  inch  thick  and  double  rivetted  would  have  a  bursting 
pressure  of  about  five  hundred  pounds  per  square  inch.  The 
fire  box  had  screwed  stays  about  4>^  inches  centre  to  centre, 
and  the  plates  seemed  to  be  }i  inch  thick.  The  bursting  pres- 
sure of  flat  sides  of  fire  box  would  be  more  than  1000  pounds  per 
square  inch.  This  is  confirmed  by  the  fact  that  when  the  round 
shell  went  to  pieces  the  fire  box  remained  quite  sound.  The 
engine  had  been  standing  on  the  siding  to  be  ready  for  work  on 
Monday  morning  with  a  little  fire  injt,  as  is  the  custom.  It  is 
apparent  in  this  instance  that  the  safety  valves  must  have  failed 
to  relieve  the  pressure.  The  probability  would  be  that  the 
engine  standing  motionless  all*  day  and  free  from  the  usual 
shaking,  the  safety  valves  became  fast  in  their  seats  and  did  not 
open  at  all.  The  steam  space  in  a  locomotive  boiler  is  so  very 
small  that  with  no  outlet  for  the  steam  a  small  fire  would  soon 
run  the  pressure  up  to  the  bursting  point. 

Perhaps  no  part  of  a  dynamo  requires  more  care  or  attention 
than  does  the  commutator  if  good  running  is  the  object  aimed 
at.  This  not  only  applies  to  those  commutators  in  which  there 
are  a  number  of  segments,  but  particularly  to  those  in  which 
there  are  few,  as  a  T-H  Arc  light  dynamo,  for  in  no  one  place 
can  carelessness  in  cleaning  or  any  neglect  whatever  result  so 
disastrously  as  here.  Of  course  in  this  make  of  dyn.'imo  the 
blower  or  blast  producing  mechanism  becomes  almost  a 
|)art  of  the  commutator,  and  requires  the  best  of  care  and 
handling  to  produce  the  best  results.  We  have  known  of  cases 
where  the  screens  that  admit  air  into  the  blower  have  been  so 
choked  with  dirt  and  oil  that  the  only  wonder  was  where  the 
blower  managed  to  get  any  air  at  all  to  deliver  at  the  jets.  The 
result  was,  flashing  circuits  and  plenty  of  them,  the  cause  of 
which  seemed  a  iiiystery  to  the  party  who  had  the  handling  of 
the  dynamos  and  who  was  supposed  to  look  after  and  cure  any 
tendency  in  this  direction.  As  soon  as  the  choked  up  screens 
were  remove.!  and  replaced  with  new  ones,  the  flashing  at  once 
vanished.  Cleanliness  and  attention  are  as  much  a  necessity 
with  this  part  as  oil  is  for  the  bearings.  Then  again  to  secure 
smooth  running,  the  segments  must  not  be  allowed  to  become 
worn  to  any  great  extent,  but  when  they  becoivie  well  marked 
with  the  track  of  the  brushes  should  be  replaced  with  others 
that  are  smooth  and  in  good  shape.    The  brushes  must  also.be 
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kept  with  an  even  smooth  edge  and  not  have  too  much  bearing 
on  the  commutator— just  enough  being  required  to  prevent  them 
from  jumping  as  the  different  sections  of  the  commutator  pass 
them.  We  have  known  cases  where  the  brushes  on  a  T-H  arc 
dynamo  were  set  with  spring  enough  to  exert  a  pressure  of  fully 
25  lbs.  (and  perhaps  more)  on  the  commutator,  at  the  end  oi 
each  brush,  and  the  wonder  was  expressed  that  the  commutator 
segments  wore  away  so  fast  at  the  end  of  each  segment.  The 
brushes  being  set  as  they  should  be,  and  new  segments  being  put 
in  place,  the  trouble  was  remedied  at  once,  resulting  in  an  al- 
most even  wear  of  the  segments  ajl  around.  These  remarks  do 
not  apply  to  the  many  segmented  commutators  that  are  mostly 
used  on  non  alternating  incandescent  dynamos  and  power  gen- 
erators, but  even  in  these  cases  the  greatest  amount  of  care  and 
attention  is  required  at  that  part  of  the  machine,  it  being  neces- 
sary to  go  over  them  segment  by  segment  occasionally  to  see  if 
any  of  the  mica  insulation  between  the  segment  has  worn  out  or 
become  otherwise  disturbed,  leaving  a  slot  that  will  fill  up  with 
carbon  dust  or  copper  from  the  brushes  and  cause  a  short  cir- 
cuiting of  some  of  the  segments.  Another  cause  of  trouble  with 
this  class  of  commutator  will  frequently  be  found  in  the  drag- 
ging of  a  film  of  copper  across  the  mica  from  one  segment  to  the 
other,  causing  again  short  circuiting  and  trouble.  We  feel  safe 
in  asserting  that  there  is  no  part  of  a  dynamo  that  requires  one 
quarter  as  much  attention  as  the  commutator  does  ;  of  course  in 
alternating  machines  proper  there  is  none  of  this  trouble  on  ac- 
count of  the  collector  rings  being  in  one  piece  all  the  way  round, 
but  even  here  care  and  attention  used  in  keeping  them  flat  and 
smooth  will  be  more  than  repaid  by  the  little  trouble  they  will 
cause  when  so  kept,  not  to  speak  of  the  uneven  wearing  of  the 
collecting  brushes  when  the  rings  are  allowed  to  become  serrat- 
ed and  lumpy. 


j  Apparatus  for  the  production  of  heat  by  application  of  elec- 
i  trie  current  has  become  a  commercial  article  and  has  to  a  certain 
j  extent  passed  the  experimental  stage.  Such  apparatus  is  at  pre- 
I  sent  being  made  by  several  firms  for  the  operation  of  tailors'  irons 
■  and  a  variety  of  utensils  for  use  in  the  household,  such  as  grid- 
;  dies,  |Stew-pans,  coffee  and  tea  pots,  bed  and  bath  room  heaters, 
j  — in  fact  in  some  cases  there  have  been  offered  for  sale  in  the 
j^jnarket  heaters  for  either  hot  water  coil  heating  or  hot  air.  Per- 
haps the  most  surprising  thing  is  that  these  heaters  are  reported 
as  actually  being  operated  at  little  or  no  cost  above  that  of  coal 
for  the  same  purpose.  Such  reports  however  come  from  stations 
that  are  wholly  operated  by  pieans  of  water  power.  This  leads 
us  to  remark  that  owners  or  managers  of  light  and  power 
plants  who  have  ample  water  in  their  dams  all  day  long  cannot 
employ  it  in  a  more  remunerative  way  than  to  operate  a  dynamo 
or  dynamos  for  this  very  purpose.  Of  course  the  current 
for  such  heating  and  cooking  will  have  to  be  put  down  to  rock 
bottom  prices  if  the  system  is  to  be  introduced,  but  it  will  still 
leave  margin  enough  to  pay  a  nice  profit  on  the  amount  invested. 
Some  of  our  readers  after  perusing  the  above  may  give  more 
than  a  passing  thought  to  the  advisability  or  possibility  of  add- 
ing these  heaters  or  cookers  to  their  power  generators  or  light- 
ing circuits.  In  this  respect  there  will  have  to  be  considerable 
judgment  displayed,  for  while  it  would  be  possible  to  put  any 
affair  that  would  not  require  more  than  say  20  amperes  on  an 
ordinary  lighting  circuit,  if  wired  heavily  enough,  it  certainly 
would  be  detrimental  to  the  lighting  service  to  attach  one  that 
would  require  double  that  amount,  unless  a  special  wire  was  put 
in  to  feed  it,  as  well  as  what  might  be  used  in  producing  lights. 
Again,  with  a  power  circuit,  it  would  in  most  cases  be  an  easy 
matter  to  put  on  an  appliance  consuming  say  ciirrent.  up  to  50 
amperes  without  disturbing  the  speed  of  any  of  the  motors,  but 
,  it  might  make  quite  an  appreciable  difference  if  100  amperes 
were  suddenly  thrown  on,  unless,  as  mentioned  above,  special 
arrangements  had  been  made  to  supply  this  amount  of  current 
at  any  one  place  by  enlarging  the  mains  and  supply  wires. 
Everything  considered  we  feel  that  we  are  giving  good  advice 
when  we  say  to  station  managers,  take  the  matter  up  and  ponder 
over  it  ;  there  will  some  good  come  of  it,  if  you  should  happen 
to  be  one  of  the  lucky  possessors  of  a  good  water  power  and  one 
that  is  available  the  whole  year  round.  It  would  be  absurd  for 
us  to  advise  the  same  course  for  those  who  are  compelled  to 
operate  their  plant  by  means  of  steam  power,  but  it  can  be  done 
in  a  small  way,  even  under  these  conditions.  Those  who  possess 


even  enough  water  for  condensing  purposes  can  perhaps 
add  a  few  small  heaters  or  cookers  to  their  power  or  lighting 
circuits  to  advantage  ;  at  least  the  matter  is  worthy  of  consider- 
ation, and  to  those  who  care  to  give  it  some  thought  we  heartily 
commend  it. 

500-VOLT  MOTORS. 

'  In  most  of  our  cities,  motors  are  now  run  chiefly  on  110  or  120 
volt  circuits,  a  few  being  found  also  on  arc  series  circuits.  There 
appears  to  be,  however,  says  the  Electrical  Ens^ineer,  a  marked 
tendency  towards  the  use  of  constant  potential  motors,  at  as  high 
a  voltage  as  500,  not  merely  on  railway  circuits,  but  in  regular 
power  work.  Mr.  A.  C.  Balch,  the  electrical  engineer  of  the 
Union  Power  Company  of  Portland,  Ore.,  writes  us  that  they 
now  have  in  operation  something  over  700  h.  p.  of  500-volt 
motors.  It  would,  he  remarks,  be  a  financial  impossibility  to 
run  at  any  lower  voltage,  as  the  station  is  three  miles  fiom  the 
centre  of  distribution.  The  500-volt  machines  have  given  little, 
if  any,  extra  trouble,  as  compared  with  the  1 10  or  220  volt 
motors. 

This  is  interesting  and  encouraging,  and  is  confirmed  by  the 
reports  that  reach  us  from  another  large  city,  where  about  850 
h.  p.  nominal  is  now  being  furnished  with  500-volt  motors,  aver- 
aging 7^  to  10  h.  p.,  and  going  up  to  35  h.  p.  In  this  case  the 
station  is  about  midway  in  a  system  of  distribution  stretching  5 
miles,  or  about  2}4  miles  each  side  of  it.  The  demand  is  grow- 
ing, and  the  motors  will  reach  1,000  h.  p.  daily  this  year.  As 
overhead  circuits  are  used,  the  extensions  of  the  service  are 
made  quickly  and  economically.  Current  is  metered,  and  also 
sold  at  a  flat  rate,  but  prices,  so  far  as  we  can  learn,  average 
four  or  five  cents  per  horse  power  hour,  and  perhaps  shade  be- 
low that  for  large  powers,  running,  however,  well  up  to  ten  cents 
for  small  powers. 

We  think  the  field  here  indicated  is  worthy  of  study  by  station 
managers.  Motors  of  high  voltage  are  now  well  built,  and  even 
in  ^he  smallest  sizes  are  capable  of  yielding  excellent  results  ; 
while  the  saving  of  copper  in  the  circuits  is  something  enormous. 
But  perhaps  we  shall  not  see  the  full  possible  development  of 
this  field  until  a  higher  volt  incandescent  lamp  also  makes  its 
successful  debut.  Meantime,  in  planning  independent  povver 
circuits,  managers  should,  we  think,  concentrate  their  energies 
and  attention  on  500-volt  work,  as  being  safe  tor  the  public,  as 
more  economical  for  themselves,  and  as  admitting  of  the  dis- 
tribution of  power  over  a  much  larger  territory. 

WIDTH  OF  BELTING. 

How  to  find  out  what  width  of  belt  to  get  often  bothers  mill- 
wrights and  power  users  ;  and  sometimes  they  make  great  mis- 
takes, getting  belts  that  are  much  too  narrow  to  do  the  work 
that  is  demanded  of  them,  or  else  paying  for  belts  and  pulleys 
which  are  much  too  wide  for  the  power  that  they  have  to  carry. 
Leather  belts  are  the  most  used,  and  they  are  used  more  on  cast 
iron  than  on  any  other  kind  ;  and  the  following  rules  apply  to 
these  conditions.  We  will  assume  that  the  belts  are  7/32  inch 
thick,  and  in  good  condition.  Of  course  the  width  demanded 
depends  in  great  measure  upon  the  mode  of  fastening  employed; 
for  the  belt  itself  will  not  carry  any  more  strain  than  the  lacing 
or  other  fastening  will.  This  table  will  be  found  practically  cor- 
rect for  the  conditions  named  ;  and  for  an  arc  of  contact  of  180° 
on  the  pulley  ;  that  is,  where  the  belt  wraps  half  way  round  the 
pulley  : — 

For  single  leather  lacing,  the  width  of  belt  in  inches  is  0.0197 
times  the  pull  needed  upon  the  pulley  to  carry  the  power  at  the 
speed  at  which  the  belt  is  running.  For  single  rawhide  lacing, 
0.0183  times  ;  double  leather,  0.0171  ;  double  rawhide,  0.0160  ; 
for  riveted  joints,  o.oi  1 1  times. 

The  number  of  pounds  pull  required  to  carry  any  number  of 
horse  power,  at  any  speed  per  minute,  is  found  by  multiplying 
the  number  of  horsepower  by  33,000,  and  dividing  by  the  speed 
in  feet  per  minute.  Thus  suppose  it  be  required  to  carry  290 
horse  power  at  2700  feet  belt  speed,  by  a  leather  belt  7/32  inch 
thick,  running  on  a  cast  iron  pulley  upon  which  it  wraps  180°, 
the  lacing  being  single  leather  ;  then  the  pull  will  be  290x33,000 
-=-2700=354.4  pounds.  The  belt  width  in  inches  will  be  354.4  x 
0.0197  =  7.02,  or  practically  7  inches. 

If  the  belt  was  laced  with  double  rawhide,  then  the  width  re- 
quired would  be  only  354.4  xo.bi  II  =3.93  or  practically  4  inches. 
— Power  and  Transmission. 
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THE  COST  OF  ELECTRIC  SUPPLY.* 

By  Dk.  John  Hopkinson,  F.  R.S. 
Electrical  engineers  now  realize  that  they  have  to  provide  the  same 
plant  and  no  more  to  give  a  steady  supply  day  and  night,  as  to  give  a  supply 
for  one  liour  out  of  the  twenty-four.  They  also  now  realize  that  if  they  are 
to  be  ready  to  give  a  supply  at  any  moment,  they  must  burn  much  coal  and 
pay  much  wages  (or  however  short  a  time  the  supply  is  actually  taken.  In- 
deed, the  term  "load-factor"  proposed  by  Mr.  Crompton  is  as  constantly 
in  the  mouths  of  those  who  are  interested  m  the  supply  of  electricity,  as  volt 
or  ampere  or  horse-power.  The  importance  of  the  time  during  which  a 
supply  of  electricity  is  used  was  so  strongly  impressed  on  my  mind  years 
ago,  that  in  1883  I  had  introduced  uito  the  provisional  orders  with  which  I 
had  to  do,  a  special  method  of  charge  intended  to  secure  some  approach  to 
proportionality  of  charge  to  cost  of  supply.  Unfortunately  the  orders  of 
that  day  all  came  to  nought. 

A  supply  of  electricity  must  be  delivered  at  the  very  moment  when  the 
consumer  chooses  to  use  it,  and  as  long  as  and  no  longer  than  he  pleases  to 
use  it ;  it  cannot  be  very  readily  or  cheaply  stored,  and  much  of  the  cost  of 
production  is  the  fixed  charge  for  plant  and  conductors.  Furthermore,  the 
provisional  orders  require  that  the  supply  shall  be  available  at  all  hours  ; 
hence  coal  must  be  consumed  and  workmen  must  attend,  though  but  few 
customers  are  drawing  a  supply.  The  service  of  supplying  electricity  has 
from  an  economic  point  of  view  a  great  deal  of  similarity  to  the  service  of 
providing  a  breakwater  for  a  harbour.  A  great  deal  of  the  expen.se  is  inde- 
pendent of  the  number  of  hours  in  the  day  during  which  the  supply  is  used. 
To  put  it  in  another  way,  the  cost  of  supplying  electricity  for  1,000  lamps 
for  ten  hours  is  very  much  less  than  ten  times  the  cost  of  supplying  the  same 
1,000  lamps  for  one  hour,  particularly  if  it  is  incumbent  on  the  undertaker  to 
be  ready  with  a  supply  at  any  moment  that  it  is  required. 

The  actual  importance  of  considerations  of  this  kind  can  only  be  realized 
by  examining  figures.  The  figures  may  as  well  be  estimated  figures,  be- 
cause the  circumstances  vary  from  one  neighborhood  to  another.  No 
criticism  of  the  details  of  the  figures  will  affect  the  general  character  of  the 
coiiclusion.  Let  us  then  imagine  a  station  capable  of  supplying  40,000 
i6-candle  lamps  at  one  time,  with  mains  and  spare  machinery  enough  to 
ensure  that  the  supply  shall  not  fail,  and  let  us  see  what  the  charge  for 
running  such  a  station  will  be  ;  firstly,  on  the  hypothesis  that  it  is  always 
to  be  ready  to  supply  the  40,000  lights  at  half-an-hour's  notice,  day  or  night, 
but  the  lights  are  hardly  ever  actually  required  ;  secondly,  on  the  hypothesis 
that  the  40,000  lights  are  steadily  and  continuously  supplied  day  and  night. 
These  are  the  two  extreme  cases  possible.  In  the  former,  the  load  factor  is 
nil ;  in  the  latter  it  is  100  per  cent.  If  the  charge  is  by  meter  at  8d.  per 
unit  in  the  former  case,  the  revenue  will  be  nil  ;  in  the  latter  it  will  be 
;^730,ooo  a  year.  •  ^ 

We  are  going  to  divide  the  cost  of  supplying  electricity  into  t*o  parts  : 
a  part  which  is  independent  of  tlje  hours  the  supply  is  used,  and  a  part 
which  is  directly  proportional  thereto ;  and  we  ate  going  to  estimate  the 
amount  of  each  element.  It  is  for  the  purpose  of  ascertaining  these  ele^ 
ments  that  we  consider  two  quite  hypothetical  cases  ;  cases  which  can  them- 
selves never  actually  occur. 

We  must  first  have  an  idea  of  the  capital  outlay  required.  To  provide 
the  maximum  of  40,000  lamps  we  need  to  deliver  2,500  units  per  hour,  and 
we  may  estimate  the  capital  outlay  as  follows  : 

Land   ;^2S,coo 

Buildings   15,000 

Boilers  and  pipes   14,000 

Engines   24,000 

Dynamos   15,000 

  2,000 

50,000 


Switchboard  and  instruments. 
Feeders  and  mains  


;^I4S,O0O 

Let  us  deal  with  the  annual  charge  for  each  item  of  capital  separately  on  the 
two  hypotheses.  The  charge  for  land  and  for  buildings,  including  repairs, 
is  clearly  the  same  in  the  two  cases,  say  at  4  per  cent.  ;^"i,ooo  for  the  land, 
and  at  lo  per  cent.  ;^i,50o  for  the  buildings.  The  boilers,  engines  and 
dynamos  will  have  a  charge  for  interest  and  a  charge  for  writing  off,  or 
amortisation  as  the  French  call  it,  that  is,  for  writing  off  the  value  of  the 
plant  before  the  time  at  which  it  becomes  antiquated — exactly  the  same  in 
the  two  cases.  The  boilers  too  will  require  exactly  the  same  repairs 
whether  they  are  merely  keeping  steam  or  whether  they  are  generating  steam 
continuously  ;  but  the  machinery  will  certainly  require  more  for  repairs  and 
renewals  if  it  is  all  running  than  if  a  part  only  is  running  without  load  and 
the  rest  is  standing  ready  for  a  load  if  required.  I  take  4  per  cent,  as  the 
charge  for  interest  ;  3  pc  cent,  for  amortisation  ;  8  per  cent,  for  repairs  and 
maintenance.  Of  the  repairs  of  engines  and  dynamos  I  assume  that  2  per 
cent,  will  be  applicable  if  the  plant  runs  light,  the  remaining  6  per  cent,  if 
it  is  fully  and  continuously  loaded.  The  expenses  connected  with  conduct- 
ors, switchboard,  etc.,  will  be  exactly  the  same  whether  the  current  is  pass- 
ing or  not  ;  these  I  take  at  15  per  cent.  The  rates  I  put  down  at  ^500  a 
year.  The  account  then  for  the  fixed  charges  already  enumerated  would 
stand  as  follows  : 

Running  light.  Fully  loaded. 

Land  ;^t,ooo  Z^i.ooo 

Buildings   1,500  1,500 

Rates   500  500 

Boilers    2,100  2,100 

Switchboard  and  conductors. . .        7,800  7,800 

Engines    2,160  3,600 

Dynamos   i.3SO  2.250 


;^i6,4io 


j^i8,750 


*  Presidential  Address  to  the  members  of  the  Junior  Engineering  Society,  deliv 
erect  November  4th,  1892. 


We  now  come  to  a  most  important  i'em  in  the  account,  the  coal.  There 
is  no  doubt  that  with  uniform  and  continuous  load  a  unit  of  electric  energy 
—  horse-power  for  one  hour — can  be  produced  for  less  than  3  lbs.  of 
coal  ;  it  is  also  pretty  much  admitted  that  with  a  load  factor  of  about  12 
per  cent.,  but  continuous  maintenance  of  pressure,  the  consumption  of  coal 
in  good  practice  is  something  like  7  lbs.  That  is  to  say  to  keep  the  boilers 
warm,  turn  round  the  machinery  for  24  hours,  and  deliver  full  current  for  24 
hours,  will  require  72  lbs.  of  coal  per  kilowatt  ;  whereas,  to  keep  the  boilers 
warm,  turn  round  the  machinery,  and  deliver  current  for  three  hours,  will  re- 
quire 21  lbs.  of  coal.  The  boilers  being  kept  warm,  it  will  take  51  lbs.  of 
coal  to  generate  steam  enough  to  give  a  unit  per  hour  for  21  hours  ;  58  lbs. 
to  give  a  unit  per  hour  for  24  hours  ;  subtracting  this  from  72  lbs.,  the 
amount  required  both  to  generate  steam  and  keep  the  boiler  warm,  we  may 
infer  that  to  keep  the  boiler  warm  and  merely  turn  the  machinery  in  readi- 
ness to  meet  a  demand  will  take  about  14  lbs.  of  coal  per  day  for  every  unit 
per  hour  the  plant  is  capable  of  producing.  In  1889,  for  the  Society  of 
Arts,  tests  were  made  of  a  Paxman  compound  engine,  from  which  it  appears 
that  a  boiler  which,  when  fully  loaded,  consumed  40  lbs.  of  coal  per  hour, 
required  4  lbs.  per  hour  to  keep  steam  up  to  normal  pressure  when  the  en- 
gine was  standing  ;  that  is,  10  per  cent,  of  the  coal  used  was  used  to  main- 
tain the  steam  pressure.  Remembering  that  in  addition  we  keep  some  of 
our  machinery  moving,  this  may  be  said  to  confirm  the  figures  adopted. 
Thus,  if  the  plant  runs  light  all  the  year  round  12.775,000  lbs  ,  or  let  us  say 
6,000  tons  of  coal  will  be  consumed.  If  the  plant  runs  fully  loaded  65,700.- 
000  lbs. ,  or  let  us  say  30,000  tons  would  be  consumed.  If  we  suppose  the 
coal  to  be  the  best  smokeless  it  might  cost  20s  per  ton.  Next  we  have 
water,  oil  and  petty  stores  ;  say  ^^600  and  ;^3,ooo  in  the  two  cases.  Wages 
will  be  a  little  less  if  we  run  light  than  if  we  run  fully  loaded,  and  of  course 
will  largely  depend  on  local  circumstances  ;  let  us  say  ^^5,000  and  £7.500 
jn  the  two  cases.  This  gives  us  substantially  all  the  expenses  which  have  to 
to  be  met,  and  our  account  will  then  stand  thus  : — 

Running  light.       Fully  loaded. 

Fixed  charges   ^^16,410  ^^18,750 

Coal   6,000  30,000 

Stores   600  3,000 

Wages   5,000  7.500 

;^28,oio  £59.250 
Thus  the  cost  of  merely  being  ready  to  supply  2,500  units  per  hour  at 
any  moment  throughout  the  year  will  be  ^^28,010,  and  the  cost  of  actually 
supplying  2,500  units  per  hour  for  every  minute  in  the  year  will  be  ;^59,25o. 
The  undertaker,  therefore,  who  incurs  the  liability  to  supply,  ought  to  re- 
ceive £11  per  annum  per  unit  per  hour  from  those  on  whose  behalf  he  in- 
curs the  liability,  and  if  he  receives  the  he  need  not  charge  more  than 
i/3d.  per  unit  for  what  he  actually  supplies,  to  cover  his  expenses.  That 
these  figures  are  fair  approximations  can  be  seen  as  follows  :  .According  to 
this  calculation  the  cost  of  supplying  2,500  units  for  one  hour  per  day  is 
^28,0104- 2.500  X  365  X  i/3d.=£2g,27y,  and  the  charge  for  the  service  at  8d. 
a  unit  would  be  ;£3o,4i7  ;  it  is  doubtful  if  such  a  supply  would  pay.  On 
the  other  hand  an  indicated  horse-power  on  such  a  scale  could  certainly  be 
supplied  continuously  for  from  £12  to  ^^14  per  annum,  and  according  to 
this  calculation  an  electrical  horse-power  will  cost  just  under  ;^i8 
per  annum.  No  account  is  taken  of  expenses  peculiar  to  com- 
panies, such  as  directors'  fees  and  the  cost  of  forming  the  com- 
pany. It  will  also  be  noted  that  it  is  assumed  that  accum- 
ulators are  not  used. 

The  charge  for  a  service  rendered  should  bear  some  relation  to  the  cost 
of  rendering  it.  If  it  is  a  matter  of  open  competition  the  linatter  will  settle 
itself,  for  no  one  will  for  long  be  able  to  supply  some  customers  at  a  loss, 
and  recoup  himself  by  exorbitant  profits  from  others.  If  the  matter  be  a 
case  more  or  less  of  monopoly,  the  adjustment  is  less  certain  ;  thus  the  Post 
Office  charges  id.  postage  for  a  printed  circular  and  id.  for  a  written  letter, 
the  two  costing  the  Post  Office  exactly  the  same.  What  a  boon  to  the  pub-  _ 
lie  it  would  be,  if  the  Post  Office  would  charge  more  for  printed  trade  circu- 
lars, which  in  nine  cases  out  of  ten  are  a  nuisance  lo  those  who  receive  them. 
The  supply  of  electricity  is  not  quite  a  monopoly  ;  companies  compete  with 
each  other,  and  there  is  always  the  competition  with  other  methods  of  illu- 
mination such  as  gas  and  paraffin.  It  is  clearly  to  the  advantage  of  the 
undertaker  to  secure  all  those  customers  whom  it  pays  best  to  supply,  and 
as  far  as  may  be,  to  compel  those  who  are  unrenumerative  to  adopt  these 
other  methods.  The  ideal  method  of  charge  then  is  a  fixed  charge  per 
quarter  proportioned  to  the  greatest  rate  of  supply  the  consumer  will  eve^ 
take,  and  a  charge  by  meter  for  the  actual  consumption.  Such  a  method  I 
urged  in  1883  and  obtained  the  introduction  into  certain  provisional  orders 
of  a  clause  sanctioning  "a  charge  which  is  calculated  p.irtly  by  the  quantity 
of  energy  contained  in  the  supply,  and  partly  by  a  yearly  or  other  rental  de- 
pending upon  the  maximum  strength  of  the  current  required  to  be  sup-> 
plied."  In  fixing  the  rates  of  fixed  charge  it  must  not  be  forgotten  that  it 
js  improbable  that  all  consumers  will  demand  the  maximum  supply  at  the 
same  moment,  and  consequently  the  fixed  charge  named  might  be  reduced 
or  some  profit  be  obtained  from  it.  There  is  no  object  in  rt^ducing  the  cost 
of  electricity  for  lighting  in  the  case  of  any  customer  much  below  the  cost  of 
equivalent  lighting  by  gas.  unless  there  are  competitors  in  the  field  willing 
to  do  it,  hence  the  current  charge  proportioned  to  the  power  supplied  m.iy 
safely  be  increased.  In  certain  recent  cases  in  which  I  am  acting  as  en- 
gineer, the  Board  of  Trade  have  sanctioned,  on  niy  application,  "for  each 
unit  per  hour  in  the  ma.ximum  power  demanded,  a  charge  not  exceeding  j^"3 
per  quarter,  and  in  addition  for  each  unit  supplied,  a  charge  not  exceeding 
two-pence."  It  is  sometimes  said  as  an  objection  to  this  method  of  charge, 
the  public  will  object  to  paying  a  fixed  charge  whether  thev  make  use  of 
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their  lights  or  not,  and  that  in  fact  they  will  not  pay  it.  The  best  answer 
that  can  be  made  is  to  give  everyone  the  choice  of  being  charged  the  maxi- 
mum simple  rate  provided  by  the  order,  or  by  the  compound  rate  as  they 
prefer.  What  is  wanted  is  not  so  much  an  increased  charge  for  those  con- 
sumers whose  lights  are  used  for  a  short  time,  as  such  a  special  reduced 
charge  for  those  whose  lights  are  used  long  as  will  induce  them  to  use  the 
supply. 

It  is  instructive  to  compare  the  cost  to  different  classes  of  consumers  of 
electricity  and  gas  for  lighting  with  16  candle  gas.  Flat  flame  burners 
must  be  large  and  of  first  rate  quality  to  give  mere  than  two  candles  per 
cubic  foot  of  gas  per  hour  ;  the  large  majority  of  burners  give  much  less 
than  this  even  at  their  best,  and,  as  a  rule,  the  pressure  of  gas  is  not  regu- 
lated, and  much  gas  is  wasted  as  far  as  the  production  of  light  is  concerned. 
Incandescent  lamps  give  about  one-quafter  of  a  candle  per  watt ;  hence  a 
Board  of  Trade  unit  is  equivalent  to  125  cubic  feet  of  gas.  Thus  we  readily 
arrived  at  the  foUov/ing  comparative  table,  the  charge  being  at  the  rates  re- 
cently sanctioned  by  the  Board  of  Trade  : — 


Hours  of  use  per 
annum. 

Load  factor. 

Price  of  gas  at  which 
cost  of  lighting  by 
electricity  and  i6-candle 
gas  are  equal. 

480 

5-S 

5s. 

4d. 

960 

io"9 

3?- 

4d. 

1,440 

i6'4 

2S. 

8d. 

1,920 

21  "9 

2S. 

4d. 

2,880 

32  9 

23. 

od. 

3,840 

43-8 

IS. 

lod. 

7,680 

87-6 

IS. 

7d. 

In  the  accompanying  curves  are  shown  the  cost  of  production,  and  the 
charge  per  unit  at  the  compound  and  simple  rate.  The  ordinates  represent 
pence,  and  the  abscissae  the  number  of  hours  per  annum  the  supply  is  used. 
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It  is  obvious  that  those  whose  user  is  long  will  find  the  electric  light 
economical  to  themselves,  and  that  it  will  be  profitable  to  the  undertaker. 
With  a  cheap  light  which  is  free  from  the  products  of  combustion  there  will 
be  extensions  for  the  hours  of  use.  Shops  may  find  it  worth  while  to  con- 
tinue the  light  after  closing,  as  an  advertisement. 

We  have  so  far  assumed  that  the  supply  of  electricity  is  carried  on  with- 
out the  aid  of  accumulators.  Let  us  first  compare  the  cost  of  an 
electric  accumulator  with  the  cost  of  a  gas-holder  containing  the  same 
possibility  of  producing  light.  A  gas-holder  is  at  present  being  put  up  in 
Manchester  to  hold  7,000,000  cubic  feet  of  gas,  and  is  to  cost,  complete 
with  its  tank,  ^60,000.  With  i6-candle  gas,  seven  million  cubic  feet  are 
equivalent  to  56,000  Board  of  Trade  units.  Accumulators  capable  of  storing 
a  ten  hours'  supply,  cost  about  ^50  per  unit.  The  equivalent  accumulator 
will,  therefore,  cost  about  ;^28o,ooo.  But  this  is  not  all  ;  the  gas-holder  is 
comparatively  permanent ;  the  accumulators  require  frequent  renewals  and 
repairs  ;  the  gas-holder  gives  back  all  the  energy  put  into  it ;  the  accumulators 
waste  at  least  20  per  cent.  ;  the  gas  holder  may  be  emptied  as  fast  as  you 
please  ;  the  accumulators,  not  faster  than  a  certain  rate  without  diminishing 
their  capacity.  Taking  all  into  consideration,  the  cost  of  storing  energy  by 
the  aid  of  accumulators,  and  storing  it  in  a  gas-holder  are  quantities  of  a 
different  order  of  magnitude.  If  no  gas-holdets  were  used,  and  all  the  gas 
had  to  be  made  just  as  it  was  wanted,  its  cost  for  lighting  would  be  several 
fold  what  it  now  is,  even  if  gas  producers  could  be  found  capable  of  instantly 
varying  the  supply  as  the  demand  varies.  The  gas-producing  plant  would 
have  to  be  enormously  increased  ;  so  would  the  size  of  the  mains,  and  so 
would  the  wages  of  labour.  If  electric  power  could  be  stored  as  cheaply  as 
gas,  there  would  soon  be  little  hope  that  the  gas  companies  would  maintain 
their  dividends. 

Let  us  see  from  a  financial  point  of  view  whether  accumulators  can  be 
used  economically  for  storing  up  electrical  power  continuously  produced 
during  the  24  hours,  and  used  rapidly  for  a  short  time. 

Assume  that  the  whole  of  the  plant  with  the  accumulators  is  capable  of 
supplying  40,000  lights  for  ten  hours  continuously,  and  that  during  that  time 
half  the  power  is  supplied  from  the  accumulators.  Ten  hours  in  the 
twenty-four  hours  is  not  an  unreasonable  allowance,  for  we  have  melancholy 
experience  in  London  of  continuous  fogs  for  days,  and  this  would  tax  the 
plant  we  are  considering  to  the  utmost.  We  are  to  be  ready  then  any  time 
on  short  notice  to  supply  40,000  lights,  and  to  continue  to  supply  them  for 
ten  hours.  Compare  the  cost,  firstly,  of  maintaining  this  state  of  readiness 
with  the  accumulators  and  with  a  plant  without  accumulators.  We  shall 
require  a  battery  capable  of  giving  1250  units  for  ten  hours;  such  a 


battery  costs  not  less  than  ;^50  per  unit,  or  in  all  ^62,500.  To  main- 
tain it  will  cost  from  10  to  15  per  cent,  on  the  cost ;  there  will  also  be 
nterest  on  the  outlay  and  amortisation,  say  in  all  20  per  cent  or  ^^12,500  a 
year.  If  we  assume  that  the  batteries  are  distributed  at  the  various  points 
of  the  system  of  conductors,  we  may  also  assume  that  the  charges  for  land 
and  buildings  will  be  much  the  same  as  for  the  plant  without  accumulators. 
The  boilers,  engines  and  dynamos  will  be  just  one-half  The  switchboard 
ard  instruments  will  be  much  the  same.  But  the  conductors  will  be  reduced, 
smaller  or  shorter  feeders  being  necessary,  probably  ^^40.000  will  go  as  far 
with  accumulators  as  ^50,000  without.  The  coal  bill  may  be  dispensed 
with  entirely,  as  we  may  assume  that  steam  could  always  be  got  up  during 
the  time  in  which  the  demand  increased  from  nothing  to  one  half  of  the 
maximum,  and  that  therefore  all  the  coal  burned  can  be  assumed  to  be  burned 
for  producing  current.  That  is  to  say,  we  assume  the  quantity  of  coal  burned 
is  proportional  to  the  quantity  of  electric  energy,  and  that  therefore  when  no 
electricity  is  actually  used,  no  coal  will  be  burned.  The  wages  may  be  re- 
duced, for  we  have  only  to  be  ready  to  run  half  the  plant,  and  a  small  wage 
will  suffice  for  attendance  on  the  accumulators.  The  wages  of  linesmen  and 
the  like  will  remain  the  same.  Assume  the  total  wages  to  be  ;^3,5ooinsteap 
of  ;^5,ooo.    The  account  will  then  stand  thus  : — 


Land     ^^i.ooo 

Buildings    1,500 

Rates   500 

Accumulators   12,500 

Boilers  ...    1,050 

Engines    1,080 

Dynamos    675 

Switchboard   300 

Conductors   6,000 

Wages    3,550 


;^28,I05 

practically  the  same  result  as  we  obtained  before. 

Now  consider  another  hypothetical  case,  which  of  course  can  never  occur 
in  practice.  We  are  to  supply  40,000  lamps  for  10  hours  every  day  with  the 
plant  just  described,  charging  the  accumulators  during  12J  of  the  14  hours 
during  which  the  lights  is  not  required,  12^  hours  charging  giving  10  hours 
discharge  of  the  same  energy.  The  coal  would  cost  the  half  of  ;^3o,ooo  if 
the  machinery  had  tprun  the  whole  of  the  24  hours.  It  has  to  run  22^  hours, 
but  the  boilers  have  to  be  kept  warm  the  whole  time,  hence  the  coal  will  cost 
the  half  of  ;,^6,ooo  for  keeping  the  boilers  warm,  and  22^-24  of  the  half  of 
^^24,000  for  generating  steam.  The  wages  may  fairly  be  taken  as  ;^4,75o, 
and  the  account  will  stand  : 


Land   ^1,000 

Buildings   1,500 

Rates   500 

Accumulators   12.500 

Boilers   1,050 

Engines  ,   1,800. 

Dynamos   1,125 

Switchboard   300 

Conductors   6,000 

Wages   4,750 

Coal   14,250 

Stores   1,425 


^46,200 

The  cost  of  supply  for  the  same  10  hours  without  accumulators  would  be 
as  follows : — 

Land   £t,ooo 

Buildings   1,500 

Rates   500 

Boilers   2,100 

Switchboard  and  Conductors   7,800 

Engines   2,760 

Dynamos   1,725 

Coal  '   16,000 

Stores   1,600 

Wages   6,000 


;C40,98S 

a  cost  of  about  it  per  cent,  less  than  where  accumulators  are  used. 

Putting  it  another  way,  the  cost  of  being  ready  to  supply  and  to  continue 
to  supply,  is  about  the  same  whether  accumulators  are  used  or  not ;  the 
additioiial  cost  of  actually  supplying  current  is  about  40  p'lr  cent,  more 
where  accumulators  are  used  than  where  they  are  not  used.  It  may  be 
safely  inferred  that  the  use  of  accumulators  does  not  seriously  alter  the 
conclusions  I  have  drawn  as  to  the  proper  method  of  charging  consumers 
for  a  supply  of  electricity. 

The  question  of  whether  the  great  cost  of  a  supply  for  short  hours  can 
be  removed  by  the  use  of  accumulators,  may  be  looked  at  in  another  way. 
Will  it  pay  a  consumer  to  put  in  his  own  accumulators  and  charge  them 
from  the  station  supply  ?  We  may  reasonably  suppose  the  undertaker  will 
remit  the  fixed  charge  in  consideration  of  the  consumer  only  taking  his 
current  at  slack  times.  His  accumulators,  if  they  are  to  be  of  capacity  to 
maintain  his  supply  through  a  foggy  day,  will  cost  him  ^^50  per  unit  per 
hour  (or  per  kilowatt)  and  the  annual  charge  in  respect  of  them  will  be 
_^io  per  year,  to  which,  if  we  add  a  rent  for  the  space  the  battery  occupies, 
gives  us  a  charge  not  differing  materially  from  the  fixed  charge  made  or 
suitable  to  be  made  by  the  undertaker.  But  in  order  to  obtain  2d.  worth 
of  electricity  he  must  purchase  2.^d.  worth  for  charging  his  battery. 

A  word  or  two  more  about  the  use  of  accumulators.  These  have  certainly 
improved,  and  they  will  continue  to  improve.  They  will  become  more 
durable  and  more  economical  of  power  in  working,  and  their  first  cost  will 
become  less.  An  inspection  of  my  tables  of  cost  shows  that  a  very  little 
improvement  would  render  them  valuable  even  in  very  largf  stations  for  the 
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mere  purpose  of  diminishing  the  machinery  required,  by  storing  the  energy 
developed  at  slack  times  to  be  used  in  busy  times.  The  certainty  of  improve- 
ments in  accumulators,  and  the  possibility  that  the  improvement  may  be 
considerable,  is  a  strong  argument  for  the  use  of  the  direct  current, 
wherever  it  is  not  precluded  by  the  distance  of  transmission  being  too  great. 

It  will  be  noted  that  I  have  assumed  a  very  large  station.  Accumulators 
have  another  use  which  greatly  increases  their  advantage  in  smaller  stations. 
There  are  many  hours  in  the  twenty-four  when  it  is  absolutely  certain  that 
the  demand  will  be  small.  If  accumulators  are  used  the  attendance  of  the 
staff  may  be  dispensed  with  during  those  hours,  and  a  considerable  sum  in 
wages  will  be  saved.  The  proportion  of  wages  to  the  whole  charges  is 
much  greater  in  small  stations  than  in  large.  In  most  small  stations  giving 
continuous  supply,  accumulators  ought  to  be  used  notwithstanding  their 
expenses  and  defects,  and  I  believe  the  day  is  not  far  distant  when  they 
ought  to  be  used  in  connection  with  most  large  stations  also. 

If  instead  of  a  continuous  current,  an  alternating  current  with  transformers 
will  have  to  be  added.  If  the  distances  are  small,  the  increased  cost  of 
transformers  will  exceed  the  saving  in  the  conductors  ;  if  the  distances  are 
considerable,  the  cost  of  transformers  will  be  less  than  the  saving  of  con- 
ductors. In  both  cases  the  general  character  of  the  result  will  be  the  same 
as  before,  *he  cost  of  being  prepared  to  give  a  supply  will  be  considerable, 
and  the  cost  of  actually  giving  the  supply  will  be  much  smaller  than  is 
generally  supposed.  Indeed,  with  the  alternating  current  this  peculiarity 
will  be  even  more  marked,  for  the  machinery  has  not  only  to  be  kept  in 
motion,  however  small  the  consumption  may  be,  but  a  certain  current  must 
be  maintained  in  every  transformer.  With  the  best  transformers,  this 
current  may  only  have  an  energy  I5  per  cent,  of  the  energy  of  the  current 
when  the  transformer  is  fully  loaded.  This  would  increase  the  coal  bill  in 
the  case  cousidered  by  about  ;^soo  per  year,  whether  the  supply  was  used 
or  not. 

It  is  possible;  indeed  probable,  that  some  of  my  assumed  figures  may  be 
shown  to  be  too  high  or  too  low  for  the  generality  of  cases.  It  is  of  no 
moment  ;  let  each  one  take  any  figures  he  pleases,  within  reason  ;  let  him 
assume  that  the  supply  of  electricity  is  made  by  any  system  he  pleases  ;  he 
will  arrive  at  a  result  bioadly  similar  to  mine.  To  be  ready  to  supply  a 
customer  with  electricity  at  any  moment  he  wants  it,  will  cost  those  giving 
the  supply  not  much  less  than  ^11  per  annum  for  every  kilowatt,  that  is 
for  every  unit  per  hour,  which  the  customer  can  take,  if  he  wishes,  and 
afterwards  to  actually  give  the  supply,  will  not  cost  very  much  more  than 
Yid  per  unit.  This  is  the  point  I  have  been  labouring  to  impress,  for  I  take 
it,  it  is  essential  to  the  commercial  success  of  electric  supply.  It  is  hopeless 
for  electricity  to  compete  with  gas  in  this  country  all  along  the  line,  if  price 
is  the  only  consideration.  But  with  selected  customers,  electricity  is  cheaper 
than  gas.  Surely  it  is  the  interest  of  those  who  supply  electricity  to  secure 
such  customers  by  charging  them  a  rate  having  Some  sort  of  relation  to  the 
cost  of  supplying  them. 


HOW  STEAM  ACTS  IN  AN  ENGINE, 

Probably  the  majority  of  engineers  would  like  to  know  bow 
the  steam  acts  in  the  cylinder  of  their  engine,  whether  it  flows 
in  and  move?  the  piston  by  a  steady  push  like  a  solid  column,  or 
whether  there  is  .1  turmoil  and  excitement  inside  the  cylinder. 
Much  has  been  said  about  condensation  of  the  entering  steam 
on  the  cold  surface  of  the  cylinder,  and,  as  the  piston  moves,  the 
presenting  of  new  and  cold  surfaces.  It  has  been  claimed  that 
a  thin  film  of  steam  around  the  outside  of  the  mass  of  steam  be- 
came condensed,  but  that  the  interior  of  the  column  was  com- 
paratively dry.  An  English  engineer  has  been  trying  some  ex- 
periments to  prove  these  matters,  and  they  are  certainly  interest- 
ing if  they  are  not  conclusive.  The  problem  vvas  to  look  at  the 
interior  of  the  cylinder,  but  as  a  glass  cylinder  could  not  be 
maintained  intact,  with  a  movable  piston  in  it,  some  other  means 
must  be  tried.  A  large  engine  was  selected,  about  fifty  revolu- 
tions per  minute,  and  near  it  was  set  up  a  glass  cylinder.  This 
cylinder  was  provided  with  steam  and  an  exhaust  valve,  but  had 
no  piston  working  in  it.    The  valves  wese  connected  with  the 


Fig.  1. 


valves  of  the  engine  and  admitted  steam  to  the  glass  cylinder 
and  cut  ofif  the  supply  at  the  same  time  as  in  the  cylinder  of  the 
engine,  and  exhausted  the  steam  at  the  end  of  the  engine  stroke. 
When  the  steam  valve  opened  on  the  engine  it  opened  to  the 
glass  cylinder  and  completely  filled  this  glass  cylinder  with 
steam.  It  was  just  as  though  the  glass  cylinder  had  been  at- 
tached to  the  head  of  the  engine  cylinder.  It  would  then  be 
a  part  of  the  engine  clearance,  and  any  action  that  might  take 
place  in  this  glass  cylinder  might  be  taken  as  showing  the  action 


of  steam  in  the  clearance  space  of  the  engine.  There  are  facili- 
ties for  superheating  the  steam  entering  th;S  glass  cylinder,  and 
also  for  condensing  the  exhaust  from  it.  The  steam  is  admitted 
to  this  cylinder,  and  there  is,  of  course,  no  difficulty  in  watching 
the  phenomena,  which  is  described  in  English  engineering  jour- 
nals. The  steam  enters  in  the  centre  of  the  upper  end  of  the 
cylinder,  and  a  minute's  observation  suffices  to  dispose  of  the 
idea  that  thin  uniform  films  of  moisture  accumulate  on  the  cylin- 
der walls.  On  the  contrary,  we  see  that  a  species  of  hurricane 
rages  within  the  cylinder.  The  moment  the  steam  valve  opens 
there  is  an  in  rush  which  blows  all  the  water  remaining  in  the 
cylinder  in  every  direction.    The  interior  of  the  cylinder  is  filled 


FiQ.  2. 


with  a  storm-tossed  cloud.  Water  quickly  deposits  itself  in  big 
drops  on  the  glass,  some  of  which  drops  run  down  to  the  bot- 
tom. The  exhaust  opens  and  the  clouds  disappear  like  magic  ; 
violent  ebullitions  take  place  and  a  good  deal  of  water  disap- 
pears, and  so  the  process  is  continued  stroke  by  stroke.  The 
first  point  almost  to  strike  the  observer  is  that  under  no  circum- 
stances do  the  surfaces  inside  the  cylinder  become  wholly  dry. 
Condensation  and  ebullition  take  place  alternately,  but  there  are 
always  drops  of  water  on  the  glass  and  metallic  surfaces.  These 
neither  increase  nor  diminish  in  quantity.  So  far  we  have 
spoken  of  nothing  more  than  might  be  expected  to  happen.  But 
the  matter  does  not  end  here.  To  begin  with,  it  might  be  sup- 
posed that  the  presence  or  absence  of  a  vacuum  would  greatly  in- 
fluence the  results.  But  this  does  not  appear  to  be  the  case. 
The  ebullition  which  goes  on  when  the  exhaust  opens  is  more 
pronounced,  but  so  far  as  can  be  seen  the  formation  of  cloud 
and  the  deposit  of  water  in  drops  on  the  cylinder  walls  is  about 
the  same  in  both  cases.  Again,-  it  might  be  concluded  that  by 
super-heating  the  steam  condensation  would  be  wholly  averted. 
Nothing  of  the  kind.  It  is  diminished,  but  not  entirely  got  rid  of; 
and  yet  it  is  very  puzzling  to  understand  how  and  why  conden- 
sation can  take  place  when  the  steam  contains  so  large  a  reserve 
of  heat.  The  glass  cylinder  is  fitted  with  a  small  indicator,  by 
the  aid  ot  which  diagrams  may  be  taken  in  the  usual  way. 
These  are  shown  in  Figs,  i,  2  and  3.  At  first  sight  they  might 
easily  be  taken  for  ordmary  engine-indicator  diagrams,  but  this 
is  a  mere  coincidence.  Ther»  is  no  expansion  curve  for  the 
steam  fills  the  glass  cylinder  at  the  start.    The  length  cf  the 


Fig.  3. 


card  is  the  engine  stroke  reduced.  Steam  is  admitted,  and  as 
the  valve  remains  open,  the  condensation  is  all  made  up  through 
the  open  valve,  but  at  A  the  engine  cuts  ofi"  the  supply  to  this 
cylinder,  and  any  further  condensation  would  c.iuse  a  loss  in 
pressure.  If  no  further  condensation  occurred  then  the  line 
B  A  would  be  prolonged  as  dotted.  The  pressure  falls, 
however,  the  instant  cut  off  takes  place  and  goes  on  falling  to  , 
about  half  the  initial  pressure.  The  curves  are  not  expansior', 
but  condensation.  It  would  be  fair  to  assume  that  the  cylinder 
had  been  thoroughly  heated  during  the  admission  period,  so  no 
further  condensation  would  occur,  but  such  is  not  the  case.  It 
shows  that  in  that  short  time  the  walls  of  this  cylinder  were  not 
heated  entirely  during  the  admission  period,  but  continued  to 
demand  heat  long  after  cut-off,  'or  else  that  condensation  may 
ensue  from  some  other  cause. 

Fig.  2  was  taken  when  the  cylinder  was  worked  condensing, 
and  Fig.  3  with  superheated  steam  and  condenser.  The  super- 
heating of  the  steam  tloes  not  seem  to  hnve  prevented  the  loss 
in  pressure,  but  it  required  less  steam  than  the  others.  The  ex- 
periment would  seem  to  indicate  that  in  a  steam  engine,  the 
steam  is  in  violent  commotion  at  all  tunes  and  that  with  expand- 
ing steam  following  a  quick  receding  piston,  and  continuously 
opening  up  new  surfaces  of  comparatively  new  cold  iron,  th.it 
condensation  is  going  on  at  all  times  down  to  the  point  rc-evap- 
oration  commences,  and  that  the  cylinder  w  »lls  are  never  heat- 
ed enough  to  reach  a  pomt  that  they  will  not  extract  heat  from 
the  steam  until  it  has  expanded  to  a  low  temperature.  The  de- 
ductions of  the  eminent  engineer  who  is  making  the  experiments 
will  be  awaited  with  mterest.— Bos/on  Journal  of  Commerce. 
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L.  P.  &  D.  SYSTEM  OF  DRIVING  DYNAMOS. 

By  W.  W.  Nugent,  Chicago,  III. 
The  practice  of  enclosing  machinery  in  confined  spaces  has 
made  some  new  system  of  transmitting  power  from  engines  to 
machines  necessary.  Numerous  devices  have  been  tried  for 
this  purpose,  all  of  which  have  been  more  or  less  successful,  but 
m-iny  of  those,  which  have  been  put  in  extensive  practical 


Fig  I.— The  L.  P.  D.  System  of  Driving  Dynamos. 


operation  have  not  wholly  complied  with  the  requirements,  ior 
they  have  left  other  things  to  be  desired. 

The  accompanying  illustration  clearly  shows  the  L.  P.  &  D. 
system,  which  has  been  found  to  operate  most .  satisfactorily 
under  all  conditions  where  a  similar  method  of  transmission 
would  be  required.  The  first  illustration  represents  this  method 
applied  in  the  Siegel  &  Cooper  electric  installation,  Chicago. 
The  dynamo  is  a  4oolight  incandescent  Western  Electric  machine 
driven  by  an  Ideal  high  speed  engine,  having  a  72"  driving 
pulley.  A  light  double  leather  belt,  19'  long  and 
8'  wide  is,  employed.  The  space  between  the 
dynamo  and  engine  pulley  is  6",  while  the  whole 
space  occupied  by  dynamo,  engine  and  trans- 
mitter is  8'xi  r. 

It  will  be  seen  that  but  very  little  space  is 
required  in  transmitting  the  power  from  driving 
to  the  driven  pulleys.  Where  space  is  limited,  this 
device  becomes  most  valuable,  for  the  whole 
plant  is  made  quite  compact  and  the  arrange- 
ment is  most  convenient.  If  more  space  can 
be  conveniently  employed,  a  longer  belt  can  be 
used,  but  there  is  no  particular  gain  in  the  use 
of  long  belts. 

Among  the  numerous  methods  for  transmit- 
ting power  from  engine  to  dynamo,  belting  is 
conceded  to  be  superior,  as  it  is  less  injurious 
on  the  bearings  of  the  machine.  By  the  use  of 
transmission  the  bearings  are  relieved  of  a 
great  deal  of  the  strain  that  would  otherwise  be  Driven' 
necessary,  for  the  belt  does,  in  all  cases,  encircle^ 
more  than  one  half  the  circumference  of  the 
driven  pulley,  while  the  contact  of  the  belt  with 
driving  pulley,  gives  at  all  times  a  greater  sur- 
face in  contact  than  is  employed  on  the  driven 
pulley;  consequently  the  strain  is  less  thun  as 
though  longer  belts,  running  direct  from  driving  to  driven  pulley 
were  employed.  From  being  in  contact  with  the  under  side  of 
of  the  driving  pulley,  the  belt  carries  a  portion  of  the  weight  of 
shaft  and  pulleys  that  would  otherwise  rest  on  the  bearings,  thus 
relieving  them  of  a  portion  of  the  friction  that  would  result  from 
other  methods  of  transmitting  power. 


It  will  be  seen  that  the  driven  machinery,  whether  dynamo  or 
other  device,  can  be  readily  stopped  or  started  without  in  any 
way  changing  the  speed  of  the  engine,  for  the  pulley  on  the  trans- 
mitter is  capable  of  being  raised  or  lowered  by  the  feed  screw, 
fitted  with  crank  as  shown  in  the  illustration.  By  lowering  the 
pulley  of  the  transmitter,  the  belt  is  thrown  out  of  contact  with 
the  driving  pulley  and  the  machine  comes  to  rest.  When  in 
position,  the  belt  can  be  readily  re- 
moved from  the  pulley  of  the  machine, 
or  put  in  position  and  the  machine 
started  by  raising  the  pulley  of  the 
transmitter. 

The  device  is  most  simple  and  com- 
plete, and  is  applicable  in  many  ways 
to  various  kinds  of  plants.  It  may  also 
be  applied  to  the  pulleys  of  jack 
shafts,  and  by  its  use  a  large  number 
of  machines  can  be  operated  on  small 
floor  space  as  shown  in  Fig.  2.  The 
use  of  short  belts  makes  this  possible, 
as  the  machines  can  be  brought  as 
close  as  desired  to  the  driving  pulleys, 
and  pulleys  can  be  placed  as  close 
together  on  the  jack  shaft  as  required. 
The  other  machines  can  be  placed  at 
a  convenient  distance  to  give  the 
necessary  room  for  conveniently  get- 
ting around  the  machines  to  do  such 
work  as  is  required. 

Fig.  3  clearly  shows  the  principles 
of  the  system  in  outline.  From  this 
drawing  it  will  be  seen  that  the  length 
of  belt  in  contact  with  the  driving 
pulley  is  greater  than  that  in  contact 
with  the  driven  pulley,  while  the 
contact  on  the  driven  pulley  is  greater 
than  is  found  in  the  more  common  systems  of  belt  transmission. 
This  system  is  easily  applied  to  any  existing  plant,  for  all  that 
is  necessary  is  to  fasten  the  transmitter  so  that  its  pulley  will  be 
about  2"  from  the  floor  and  from  the  driving  pulley.  The 
pulley  of  the  driving  machine  should  be  placed  as  near  the 
driving  pulley  as  possible  and  a  line  drawn  from  the  under  side 
of  this  pulley  to  the  lower  side  of  transmitter  pulley  should  pass 
about  2"  from  the  bottom  of  the  driving  pulley  on  engine  or 
shaft.    If  the  dynamo  or  other  machine  is  mounted  on  a  base  in 


-Principle  ok  the  L.  P.  &  D,  SVsTfeM, 


such  a  manner  that  it  may  be  moved,  the  same  purpose  may  be 
served  as  though  the  transmitter  pulley  was  moved.  The  use  of 
this  device,  will  in  some  cases,  increase  the  driving  power,  be- 
cause a  greater  contact  between  the  belt  and  driven  pulley  can 
always  be  obtained  and  the  contact  of  belt  upon  the  driver  will 
still  be  greater  than  that  upon  the  driven  pulley,  so  that  in  case 


January,  1893 


CflHADIflrJ    ELECTRlCALi  NEWS 


13 


of  slipping  of  belt,  this  will  always  take  place  upon  the  driven 
pulley.  From  this  it  will  seem  that  it  is  always  safe  to  calculate 
a  larger  load  than  can  be  driven  with  the  same  width  of  belt  and 
size  of  pulley,  as  is  the  case  in  direct  belting. 

This  arrangement  works  equally  well  where  the  driving  pul- 
leys are  below  the  floor  that  supports  the  dynamos  and  it  is 
practicable  to  run  as  many  as  eight  dynamos  from  an- engine 
equipped  with  two  driving'pulleys  of  24"  {a.ce.— Stationary  Engin- 
eer.  

SPARKS. 

The  Stanton  Electric  Company  has  been  incorporated  with  a  capital  stock 
of  $50,000. 

The  Peoples  Electric  Light  Co.  of  Windsor,  Ont. ,  is  making  arrangements 
to  erect  a  new  power  house. 

The  Toronto  Industrial  School  has  lately  installed  an  electric  plant  and 
will  in  future  do  its  own  lighting. 

The  annual  report  of  the  Dominion  Telegraph  Co.  presented  at  the  23rd 
annual  meeting,  is  regarded  as  being  a  satisfactory  one. 

It  is  reported  that  the  Niagara  Falls  Power  Co.  has  recently  acquired  a 
controlling  interest  in  the  Canadian  Niagara  Power  Co. 

The  Evangelical  Alliance  has  instructed  counsel  to  bring  action  to  compel 
the  Halifax  Street  Railway  Co.  to  discontinue  running  horse  cars  on  Sunday. 


The  syndicate  which  owns  the  Montreal,  Toronto  and  Winnipeg  Street 
Railways,  has  also  obtained  control  of  the  London  Street  Railway.  It  is 
stated  that  the  stock  was  purchased  at  about  100  per  cent,  premium. 

A  franchise  covering  a  period  of  30  years  and  including  exemption  from 
taxation  has  been  granted  to  Mr.  A.  J.  Corriveau,  by  the  municipality  of 
Notre  Dame  de  Grace,  for  the  construction  of  an  electric  railway  and  for 
street  lighting. 

Mr.  James  Stark,  of  Ottawa,  manager  of  the  Ottawa  District  and  Perth 
Mica  Mines,  owned  by  an  English  syndicate,  states  that  it  is  the  intention 
to  start  a  factory  m  Ottawa  or  Perth,  and  ship  the  material  to  England  and 
the  United  States. 

The  C.  P.  R.  have  agreed  to  build  a  telegraph  line  along  the  Oxford 
Mountain  Railway,  from  Eastman  to  Richmond,  Quebec,  provided  the 
railway  company  will  supply  the  poles  and  place  them  in  positioji  to  be 
erected  along  the  line. 

The  promoters  of  the  Port  Arthur  Electric  Railway,  as  well  as  the  officials 
of  both  municipalities,  are  endeavoring  to  secure  from  the  Ontario  Govern- 
ment, a  statement  of  the  terms  upon  which  the  road-bed  shall  be  construct- 
ed, and  also  a  decision  in  other  matters  in  dispute. 

The  Quebec  legislature,  at  its  next  session,  will  be  asked  to  change  the 
corporate  name  of  the  Quebec  and  Levis  Electric  Light  Co.,  and  to  grant 
power  to  the  company  to  purchase  or  lease  lands  or  water  powers,  to  lease 
or  sell  dams,  flumes,  canals,  electrical  appliances,  etc. 

The  City  Council  of  Vancouver  has  been  asked  to  guarantee  for  25  years 
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Fig.  3. — Plan  for  Setting  Six  Dynamos.        C  " 

The  Mayor  of  Montreal  has  refused  to  confirm  the  action  of  the  city 
council  in  renewing  the  electric  lighting  contract  without  calling  for  tenders. 

The  Hamilton  Street  Railway  Co.  propose  to  test  the  efficiency  of  electric 
heaters,  and  should  they  be  found  satisfactory,  all  their  cars  will  be  equip- 
ped with  them. 

It  is  said  to  be  the  intention  of  the  owners  of  the  St.  Catharines  and 
Thorold  Electric  railway  to  reconstruct  the  line  next  spring,  and  possibly 
to  extend  it  to  Port  Dalhousie. 

Mr.  Wm.  Gibson,  M.  P.,  of  BeamsviUe,  Ont.,  and  the  Messrs.  Hendrie, 
of  Hamilton  and  Detroit,  are  negotiating  for  the  purchase  of  the  Sandwich, 
Windsor  and  Amherstburgh  Railway. 

The  construction  of  underground  metallic  circuits  and  the  removal  of 
overhead  wires  has  been  largely  accomplished  by  the  Bell  Telephone  Co.  in 
the  northern  part  of  the  City  of  Toronto. 

A  Mrs.  Collins,  of  Hamilton,  has  been  awarded  by  the  courts  $5,000  dam- 
ages against  the  Hamilton  Street  Railway  Company  on  account  of  her 
husband  having  been  killed  by  a  trolley  car. 

A  committee  of  Brantford  manufacturers  has  been  appointed  to  ascertain 
the  cost  of  an  electric  plant  and  of  power,  with  a  view  to  establishing  a  cen- 
tral power  station  to  furnish  power  to  manufacturers. 

The  Bell  Telephone  Co.  has  recently  placed  small  iron  boxes  in  the  drug 
stores  throughout  the  City  of  Toronto,  and  a  notice  thereon  request  ng  per- 
sons not  connected  with  the  establishment  who  may  desire  to  use  the  tele- 
phone to  place  5  cents  in  the  box.  So  far  as  can  be  learned,  the  request  is 
not  being  complied  with. 


Fig.  4 

5  per  cent,  bonds  of  the  Electric  Street  Railway  &  Light  Co. ,  to  the  amount 
of  $600,000.  Should  the  Council  consent  to  do  so,  the  company  will  d;nve 
a  substantial  advantage,  inasmuch  as  the  bonds  are  at  present  bearing  in- 
terest at  the  rate  of  7  per  cent. 

A  writ  of  foreclosure  has  been  issued  in  the  Supeme  Court  against  the 
Halifax  Street  Railway  Co.,  at  the  instance  of  certain  bondholders,  for  the 
sum  of  $225,000.  The  company  claim  that  the  bonds  held  by  the  parties 
bringing  the  action  are  illegal,  and  have  been  repudiated. 

The  borrowing  powers  of  the  Hamilton  Street  Railway  Co.,  are  at  prespnt 
limited  to  an  amount  not  exceeding  the  total  paid  up  stock.  The  legislature 
w.U  be  asked  at  its  coming  session  to  amend  the  Company's  act  of  incor- 
poration so  as  to  increase  its  borrowing  power,  thus  enabling  the  directors 
to  improve  and  extend  the  system. 

An  unknown  steamer,  on  the  night  of  the  9th  of  November,  cut  in  two 
the  Pelee  Island  telephone  cable.  The  superintendent  of  the  Government 
telegraphic  service  at  Ottawa,  was  communicated  with,  and  the  promptness 
with  which,  notwithstanding  rough  weather,  his  staff  succeeded  in  re-estab- 
lishing communication  with  the  mainland,  is  a  matter  of  much  satisfaction  to 
the  inhabitants  of  the  island. 


PERSONAL. 

Mr.  John  Langton,  formerly  Superintendent  of  the  Edison  Works  at 
Peterborough,  Ont.,  makes  the  announcement  in  our  advertising  pages  that 
he  has  opened  an  office  in  the  Canada  Life  Building,  Toronto,  and  is  pre- 
pared to  contract  for  all  kinds  of  electrical  work. 


JOHN  LANGTON  &  CO. 

Canada  Life  Building,  Toronto 

ELEGTmGf\b  -  ENGINEERS  •  f\ND  -  GONTRf\GTORS 

 — '-  Complete  Plants  installed. 

Plants  requiring  special  combinations  of  Electrical  Machinery  a  Specialty. 

CORRESPONDENCE  SOLICITED. 

"  DIRECT-DRIVEN  "  DYNftMOS  for  larQe  and  small  plants.       SLOW  SPEED  GENERATORS  AND  MOTORS. 
Sole  Canadian  Agents  for  the  Waddell-Entz  Alkaline  Storage  Batteries. 
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NOTES  ON  A  PROBLEM  IN  WATER  POWER.* 

The  present  paper  is  a  non-scientific  one,  and  in  other 
respects  is  not  to  be  classified  among  the  contributions  such  as 
are  commonly  presented  before  this  society.  Neither  are  its 
objects  the  same.  The  purpose  is  to  present  some  thoughts 
upon  a  very  important  subject,  with  a  view  to  calling  out  further 
and  more  able  discussion.  There  being  nothing  exact  or  deter- 
min.ite  to  deal  with,  there  will  be  neither  figures  nor  quantities 
included,  so  that  no  severe  mental  strain  need  be  apprehended 
in  following  the  remarks. 

The  subject  is  water  motors,  or,  as  we  commonly  say,  water 
wheels,  for  utilizing  the  action  of  gravity  of  water,  and  inquiry 
into  the  probable  co"ndition,  inferences  or  deductions  which  have 
led  up  to  and  established  modern  practice  as  it  now  exists  in  this 
country. 

Water  wheels,  as  we  ha\'e  to  deal  with  them,  may  be  classed 
as  gravity  wheels,  including  (i) overshot  breast  wheels,  and  per- 
haps the  Poncelet  type  ;  (2)  pressure  wheels,  including  what  we 
call  inclosed  turbines  and  reaction  wheels  ;  (3)  impulse  wheels, 
driven  by  spouting  water. 

The  classification  thus  assumed  is,  for  short,  gravity,  pressure 
and  impulse  wheels.  These  may  be  said  to  cover  the  various 
types  in  common  use. 

In  modern  piactice  the  class  called  pressure  turbine  wheels 
constitute  perhaps  four-fifths  of  the  whole.  These  can  be  di- 
vided into  three  general  types,  namely  :  The  Fourneyron,  or 
outward  radial  discharge  ;  the  Jonval,  or  downward  discharge 
parallel  to  the  axis  of  rotation ;  and  the  American  or  inward 
flow  wheels.  These  have  come  into  general  use  all  over  the 
world,  and  have  a  literature  of  surprising  completeness.  They 
are  by  common  consent  regarded  as  the  most  efficient,  and, 
indeed,  until  recently,  have  been  the  only  wheels  which  were 
considered  in  connection  with  an  efficiency  beyond  60  per  cent. 

The  question  to  be  presented,  and  the  main  point  in  this  com- 
munication is,  what  has  produced  this  particular  foim  in  water- 
wheel  practice,  and  why  has  pressure  instead  of  impulse  been  the 
principle  or  mode  of  operation  followed  in  all  countries.  ^ 

Before  attempting  any  answer  to  this  inquiry,  it  will  be  well 
to  further  examine  or  explain,  in  as  simple  a  manner  as  possible, 
the  nature  of  the  class  called  turbine  wheels. 

A  column  of  water  resting  upon  the  vanes  of  a  turbine  wheel, 
which  are  free  upon  their  reverse  side,  and  meet  no  resistance 
there,  represents  complete  efficiency  less  machine  friction  ;  and 
the  science  of  turbines,  to  so  call  it,  is  directed  to  removing  the 
impeding  water  and  its  resistance  on  the  reverse  side  of  the 
vanes — that  is,  on  the  discharge  side,  after  the  function  of  pres- 
sure has  ceased  or  has  been  utilized.  It  is  common  to  divide 
the  effect  of  the  water,  or  its  functions,  in  this  class  of  wheels, 
into  gravity,  impulse  and  reaction,  but  there  is  no  need  of  such 
assumption  or  of  introducing  the  complex  nature  of  these  forces 
thus  combined,  because  the  whole  is  explained  as  simple  pres- 
sure, and  all  observed  phenomena  point  to  this  as  the  "  mode  of 
action  "  in  pressure  turbines. 

I  am  in  this  assumption,  no  doubt,  transgressing  upon  what 
are  called  established  data,  but  the  issue  is  not  important  to  the 
subject,  and  it  will  be  sufficient  to  call  the  active  force  one  of 
pressure  alone,  and  the  resistance  or  loss  a  result  of  the  imper- 
fect riddance  of  the  water  on  the  reverse  or  dischaige  side  of  the 
vanes,  after  it  has  performed  its  work  by  pressure,  impulse  or 
otherwise. 

Following  this  method  of  operating  to  its  constructive  features, 
it  involves  closed  vessels,  or  conduits,  not  only  to  the  water 
wheels,  as  in  other  cases,  but  around  them.  The  wheels  must 
be  enveloped  in  the  fluid  that  drives  them,  and  contained  in 
cases  strong  enough  to  sustain  not  only  the  static  head,  but  also 
the  effect  of  water  concussion,  and  in  most  cases  afford  support 
for  the  wheels  themselves  and  their  shafts. 

The  bearings  of  the  wheels  have  to  sustain  the  weight  of  the 
running  parts,  also,  in  many  cases,  a  pressure  of  the  head  equal 
to  area  of  issues  multiplied  into  the  head.  The  wheels  are  sub- 
merged, placed  at  the  bottom  of  the  head  or  near  it,  inaccessible 
to  observation,  and  also  for  repairs,  calling  for  unusual  and  ex- 
pensive provision  in  the  way  of  be.irings  and  other  constructive 
features,  including  extra  strength  of  all  parts.  The  hydro- 
dynamic  conditions  both  of  entrance  and  discharge  call  forcompli- 

•  Paper  read  before  the  American  Society  of  Mechanical  Engineers  at  the  meeting 
of  May,  189J,  by  John  Richards,  of  ban  Francisco, 


cated  forms  which  cannot  with  safety  be  built  up,  and  pressure 
turbine  wheels  in  this  way  become  large  and  expensive  castings, 
the  value  of  which  depends  upon  the  integrity  of  every  part.  If 
a  vane  be  broken  or  imperfect,  the  whole  wheel  is  lost.  The 
diameter  being  limited  because  of  first  cost,  a  limit  of  rotative 
is  reached  at  a  head  of  50  feet  or  so,  and  even  at  that  head  the 
bearings  have  to  run  under  undesirable  conditions  ;  in  other 
words  this  type  of  wheels  does  not  permit  control  of  rotative 
speed,  that  being  limited  by  both  first  cost  and  operating  con- 
ditions. 

Turning  now  to  the  other  type  of  wheels,  but  little  known  in 
this  country,  except  on  the  Pacific  coast,  the  impulse  class,  and 
assuming  that  ihe  force  of  spouting  water  is  equal  to  its  gravity 
less  an  inconsiderable  friction  in  orifices,  the  question  arises,  why 
has  not  the  evolution  of  water  wheels  followed  on  this  line  in- 
stead of  pressure  for  all  except  low  heads  ? 

This  is  a  very  important  question,  one  that  may  well  engage 
the  attention  of  this  society,  and  one  that  calls  for  explanation 
such  as  will  be  by  no  means  easy  or  apparent.  It  is  true  that 
with  the  class  of  impulse  wheels  called  "  undershot,"  and  some 
other  cruder  forms  operating  by  the  impulse  of  spouting  water, 
the  efficiency  attained  has  been  so  low  as  to  lead  to  the  conclus- 
ion that  the  losses  were  inherent  in  the  method  or  mode  of  oper- 
ation, and  this  opinion  has,  it  seems,  become  general  without  any 
one  very  closely  inquiring  into  the  matter. 

That  the  efficiency  of  tangential  wheels  driven  by  impulse  is  as 
high  as  can  be  attained  by  pressure  turbines,  has  been  proven  by 
numerous  experiments  here,  also  by  some  recent  experiments  at 
Holyoke,  Mass.,  and  is  beyond  controversy.  It  has  long  been 
settled  on  this  coast,  and  as  a  problem  no  longer  exists.  No  one 
here  would  expect  under  a  head  of  50  feet  or  more  to  attain  with 
any  known  type  of  pressure  water  wheels  a  higher  efficiency 
than  is  given  out  by  tangential  impulse  wheels  ;  but  this  state  of 
opinion  and  practice  is  confined  to  narrow  limits  now,  and  is  the 
more  t.o  be  wondered  at  when  we  consider  the  rapidity  and  com- 
pleteness of  investigation  in  other  branches  of  dynamic  engi- 
neering at  the  present  day,  especially  when  the  economic  and 
constructive  conditions  in  favor  of  the  impulse  type  of  water 
wheels  are  taken  into  account.  These  we  will  now  consider  in  a 
brief  way.  - 

There  is  a  wide  difference  between  a  water  wheel  driven  by 
impulse  and  one  operating  on  the  pressure  system.  The  first 
cost  of  the  former,  for  a  given  power,  is  one  half  as  much,  and  its 
maintenance  is  still  less,  in  proportion. 

Figuratively  speaking,  when  a  wheel  is  turned  from  a  pressure 
to  the  impulse  system,  it  is  taken  out  of  its  case,  mounted  in  the 
open  air,  in  plain  sight.  All  the  various  inlet  fittings  are  dis- 
pensed with  and  are  replaced  by  a  plain  nozzle  and  stop-valve. 
Its  diameter  is  made  to  produce  the  required  rotative  speed, 
whatever  that  may  be.  The  shaft  and  its  bearings  are  divested 
of  all  strains  excepc  those  of  gravity  and  the  stiess  of  propulsion 
when  the  water  is  applied  at  one  side  only.  Most  important  of 
all,  there  are  no  running  metallic  joints  to  maintain  against  the 
escape  of  water,  no  friction  and  no  leaks  ;  there  are,  indeed  no 
running  joints  or  bearings  whatever,  except  the  journals  of  the 
wheel  shaft. 

The  effect  of  grit  and  sand  is  eliminated,  both  as  to  vanes  and 
bearings  and  there  are  no  working  conditions  that  involve  risk 
or  call  for  skill.  If  a  vane  is  broken,  another  one  is  applied  in  a 
few  minutes' time.  If  a  large  or  small  wheel  is  wanted,  the 
change  is  inexpensive  and  does  not  disturb  the  foundations  or 
connections.  Capacity  is  at  complete  control  ;  the  wheel  can  be 
of  10,000  or  1,000  horse  power,  without  involving  expensive 
special  patterns.  The  speed  of  rotation  is  not  confined  to  com- 
mercial dimensions  because  of  patterns  and  other  causes.  It  is 
merely  a  matter  of  choice  with  the  purchaser  or  maker. 

Now,  granting  the  efficiency  of  impluse  wheels,  which,  as  be- 
fore remarked,  can  hardly  be  called  in  question  for  all  heads  ex- 
ceeding 50  or  even  30  feet,  and  conceding  the  constructive 
and  operating  advantages  just  pointed  out,  the  question  at  first 
named  rises,  why  has  the  evolution  of  water  wheels  during  50 
years  past  been  confined  to  the  pressure  class?  Also,  why  has 
it  been  proposed  at  Niagara  Falls  to  employ  pressure  turbine 
wheels  under  a  head  of  100  feet  or  more,  when  the  conditions 
point  to  the  better  adaptation  of  open  or  impluse  wheels? 

It  is  not  necessary  in  such  an  inquiry  to  discuss  the  problem 
of  horizontal  and  vertical  axis,  or  other  local  conditions,  in  the 
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case  of  the  Niagara  plant,  or  in  any  other,  further  than  to  say 
that  the  pressure  class  of  wheels  offers  no  advantages  not 
balanced  by  equal  or  greater  disadvantages,  as  will  no  doubt 
appear  if  there  should  be  discussion  of  this  subject  before  the 
society.  Besides  the  object  of  this  communication  first  named, 
there  is  the  further  one  of  calling  the  attention  of  the  members 
present  to  the  impluse  or  open  water  wheels  so  extensively 
employed  on  this  coast,  and  to  suggest  that  if  possible,  they 
manage  to  see  such  wheels  in  operation  under  various  heads, 
especially  under  high  heads.  In  observing  a  machine  of  any 
kind  in  motion,  there  are  impressions  gained  which  cannot  be 
conveyed  by  description,  but  I  warn  every  one  against  inference 
from  this  remark  that  the  tangential  water  motor  wheels  on 
this  coast  are  not  scientifically  understood  and  treated.  The 
problems  involved  may  not  be  so  many  or  so  mtricate  as  in  the 
case  of  pressure  turbine  wheels,  and  this  is  fortunate,  because 
the  literature  of  the  latter  is  one  of  much  complexity  to  any  but 
skilled  mathematicians,  and  for  that  reason  has  not  been  so 
much  used  as  it  ought  to  have  been. 

In  this  country,  and  it  is  a  most  commendable  thing  to  men- 
tion, the  pressure  turbine  by  an  inward  flow,  or  an  inward 
draft,  has  been  greatly  simplied  in  construction,  cheapened  in 
first  cost,  and  at  the  same  time  better  adapted  to  impure  water 
without  losing  anything  in  efficiency.  I  believe  the  inward  flow 
turbines  made  by  the  Risdon  Company  at  Mount  Holly, 
N.  J.,  have  in  public  tests  on  more  than  one  occasion  shown  an 
efficiency  as  high,  or  even  higher,  than  the  more  finely  fitted 
Fourneyron  and  Jonval  types. 

The  record  of  American  engineers  in  this  branch  is  one  of 
which  they  may  well  be  proud  ;  and  now  that  impulse  wheels  of 
the  Girard  type  have  made  much  progress  abroad,  and  have 
here  in  California  been  modified  much  as  tha  Fourneyron  and 
Jonval  wheels  have  been  in  the  Eastern  states,  it  is  quite  time 
more  attention  was  bestowed  upon  the  subject  in  other  parts  of 
the  country.  Analogy  in  the  two  cases  is  marked.  By  an  in- 
ward flow,  American  makers  reduced  the  running  parts,  or  the 
wheel  proper,  of  pressure  turbines  to  a  small  diameter,  increas- 
ing its  speed  accordingly.  This  lessened  the  weight  and  cost 
of  the  wheels  in  the  proportion  of  their  diameters,  and  at  the 
same  time  dispensed  with  the  accurate  fitting  mwlved  in  the 
outward  and  downward  flow  turbines;  and  this,  as  before  said, 
has  been  done  without  sacrificing  efficiency. 

The  tangential  type  of  open  wheels  has  been  similarly  dealt 
with  here  in  California.  The  running-wate>'  joints  have  been 
wholly  dispensed  with.  The  construction  has  been  cheapened 
one-half.  The  round  jet  has  been  applied  in  the  most  simple 
manner,  with  an  increased  dynamic  effect,  and  the  efficiency 
attained  is  believed  to  be  more  than  is  reached  by  the  finest 
examples  of  Girard  wheels  in  Europe. 

Conceding  these  statements  and  facts  brings  us  back  again  to 
the  query  forming  the  subject  ot  this  communication — namelv. 
Why  has  the  evolution  of  water  wheels  followed  on  the  line  of 
pressure  instead  of  impulse  ? 

SPARKS. 

The  Central  Electric  Light  Co.,  of  Montreal,  has  been  gazetted  by  letters 
patent. 

The  Lunenburg,  N.  S.,  Electric  Light  Co.  has  recently  placed  in  position 
a  new  70  horse  power  boiler. 

There  is  no  difference  in  the  heating  effect  between  a  continuous  and  an 
alternating  current. — Electric  Age. 

The  Chaudiere  Electric  Light  and  Power  Company,  of  Ottawa,  is  seeking 
power  to  increase  its  capital  to  $1,000,000. 

Mr.  D.  C.  Waters,  of  Ottawa,  is  said  to  have  recently  purchased  for 
$2,000  a  valuable  mica  mine  near  Templeton. 

The  Ottawa  City  Passenger  Railway  Company  declines  to  join  with  the 
city  in  an  application  to  Parliament  to  convert  the  road  into  an  electric  one. 

Messrs.  John  A.  Willis  and  A.  M.  Wickens  have  been  re-elected  repre- 
sentatives of  the  stationary  engineers  on  the  Toronto  Technical  School 
Board. 

A  patent  for  a  self-lubricating  trolley  wheel,  was  recently  granted  to 
Messrs.  John  Chas.  MuUin,  John  Bell  McRae,  and  .Sydney  Leroy  Keighley, 
of  Ottawa.  Ont. 

A  contract  has  recently  been  signed  by  the  Corporation  of  Iberville  and 
the  St.  Johns  Electric  Light  Co. ,  whereby  the  latter  engage  themselves  to 
light  the  town  by  electricity. 

The  Ottawa  Electric  Railway  Company  have  placed  in  the  power  house 
at  the  Chaudiere  another  400  horse  power  electric  generator,  making  two  of 
that  size,  the  largest  of  the  kind  in  Canada, 


An  electric  club  has  been  organized  in  connection  with  the  Peterljoro' 
works  of  the  Canadian  (Jeneral  Electric  .Co. 

The  Halifax  Street  Car  Company,  The  Nova  Scotia  Power  Company, 
and  Halifax  Illuminating  and  Motor  Company  have  been  sold  to  an 
American  syndicate,  who  will  operate  the  street  railway  by  electricity. 

In  view  of  the  introduction  of  the  electric  street  car  system,  the  Bell  Tele- 
phone Co.  propose  to  lay  a  conduit  for  the  company's  wires,  from  the  head 
office,  on  Dundas  street  in  London,  to  the  corner  of  Dundas  and  Richmond 
streets. 

The  Roads  Committee  of  the  Montreal  City  Council  has  recommended 
that  permission  be  granted  the  St.  Jean  Baptiste  Electric  Co.,  the  Citizens' 
Electric  Co.,  the  St.  Henri  I  lectric  Co.  and  the  Merchants'  Telephone  Co. 
to  erect  poles  on  the  streets. 

Exclusive  telegraphic  privileges  have  been  secured  by  the  G.  N,  W.  I'ele- 
graph  Co.,  from  the  new  road  just  opened  on  the  Adirondack  and  St. 
Lawrence  Railway  Co.  The  G.  N.  W.  Telegraph  Co.  is  at  present  en- 
gaged in  constructing  a  line  from  St.  Johns  to  Farnham,  Quebec. 

By  resolution  of  the  Board  of  Directors,  the  capital  stock  of  the  Sher- 
brooke  Telephone  Association  has  been  increased  to  $100,000.  The  fol- 
lowing officers  were  recently  elected :  Mr.  J.  A.  Achambault,  President  ; 
J.  C.  Meagher,  Vice-president;  D.  McManany,  Secretary-treasurer ;  C.  Skin- 
ner, manager. 

A  by-law  will  be  introduced  in  the  Winnipeg  City  Council  consenting  to 
the  terms  of  the  Bell  Telephone  Co.'s  proposition  to  establish  a  metallic 
circuit,  on  condition  that  the  city  will  not  grant  permission  to  any  other 
company  to  construct  and  operate  a  telephone  systenj  in  the  city  during 
the  next  five  years. 

Mr.  Justice  Bain  has  refused  to  grant  the  injunction  asked  for  by  the 
Winnipeg  Street  Railway  Co.,  for  the  purpose  of  restraining  the  Winnipeg 
Electric  Street  Railway  Co.  from  operating  their  lines  until  such  time  as 
the  plaintifts'  charter  had  expired.  The  case  will  probably  be  carried  to  the 
highest  court  of  appeal. 

The  Water  Works  Committee  of  the  Ottawa  City  Council  propose  to 
impose  a  tax  of  $2.00  per  car  per  annum  on  the  Ottawa  Electric  Railway  Co. 
This  action  appears  to  be  taken  with  a  view  to  even  things  up  between  the 
railway  company  and  the  hackmen,  the  latter  having  to  pay  $2.00  per  an- 
num for  water  for  each  horse. 

The  officers  of  the  Peterboro'  Carbon  and  Porcelain  Co.,  which  is  succes- 
sor to  the  Brooks  Manufacturing  Co. ,  are  as  follows  :  Mr.  Cluxton,  presi- 
dent ;  Mr.  Kendry,  vice  president  ;  Mr.  J.  W.  Taylor,  managing  director. 

The  Smiths  Falls  Electric  Power  Co.  (limited)  has  been  incorporated  by 
letters-patent  of  the  province,  with  a  capital  stock  of  $60,000.  The  chief 
promoters  are  Messrs.  Francis  Theodore  Frost,  Wm.  Henry  Frost,  Charles 
Berih  Frost,  Jas.  Maitland  Clark,  Adam  Foster  and  Frederick  Arthur 
Bethune,  of  Smiths  Fa'ls.  The  company  proposes  to  supply  electricity  for 
power  nnd  light. 

A  clutch  pulley  in  the  power  house  of  the  Rat  Portage  Electric  Light  Co. 
burst  recently,  seriously  injuring  John  Hegley,  J.  G.  Rushton  and  L.  Stew- 
art. H.  Ridout  was  also  slightly  injured.  Several  fragments  of  the  pulley 
went  through  the  ceiling,  and  as  there  were  a  number  of  persons  in  the 
building,  it  is  considered  fortunate  that  the  results  were  not  even  more 
serious. 

A  large  new  driving  pulley  while  in  process  of  testing  in  the  Standard  Electric 
Company's  power  house  at  Ottawa,  on  Dec.  20th,  suddenly  went  to  pieces. 
The  fragments  were  hurled  in  all  directions,  two  of  them  going  through  the 
ceiling.  An  armature  of  a  new  one  hundred  light  dynamo  was  destroyed, 
and  several  things  about  the  establishment  damaged,  but  the  dozen  em- 
ployees miraculously  escaped  injury. 

The  power  house  of  the  Windsor  and  Sandwich  Electric  Railway  and  its 
contents  was  destroyed  by  fire  on  the  night  of  the  26th  of  December.  The 
building  was  of  solid  brick.  This  and  the  fact  that  the  power  house  stood 
alone  in  an  open  field  and  that  the  engine  house  did  not  form  part  of  the 
station  proper  but  was  located  in  a  brick  addition  thereto,  makes  it 
difficult  to  imagine  how  the  fire  could  have  started. 

An  ingenious  method  was  recently  employed  in  wiring  a  buildin"  for  elec- 
tricity at  Rockland,  Mass.  It  was  desired  to  run  wires  between  the  flooring 
and  for  that  purpose  a  hole  was  cut  at  both  ends  of  the  room  ;  then  a  half- 
grown  kitten,  with  a  slender  string  attached,  was  put  in  at  one  of  the  holes, 
and  readily  crawled  through  to  the  other.  A  sttonger  string  was  then 
drawn  through,  then  the  wire,  and  the  job  was  done. 

She  kept  the  biggest  boarding  house. 

Of  any  in  the  city  ; 
If  any  person  couldn't  board  . 

With  her,  it  was  a  pity  ; 
But  she  gave  up  one  winter  day — 

Did  Miss  Melinda  Molly — 
And  quit  the  business  when  she  found 
She  couldn't  board  a  trolley. 
Owners  of  isolated  plants  cannot  be  too  careful  in  their  selection  of  an 
engineer.    In  most  cases  the  engineer  must  be  electrician  and  dynamo 
tender.    The  necessity  of  having  a  competent  man  is  obvious.    If  it  is 
necessary  to  put  ice  on  the  bearings  of  your  dynamos,  the  engineer  should 
know  enough  to  keep  water  out  of  the  armature  and  to  see  that  the  floor  is 
kept  wiped  up.    He  should  not  imagine  that  the  commutator  is  put  on  an 
armature  for  the  purpose  of  being  "turned  down"  m  grooves  by  the  brushes. 
— A'.  Y.  Electrical  Review. 
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Mr.  George  Munro,  of  Peterboro',  Ont. ,  was  recently  granted  a  patent  on 
a  turbine  water  wheel. 

A  cylindrical  foot  of  water  weighs  49.  i  pounds,  while  a  cubic  foot  weighs 
62.5  pounds,  still  in  the  same  ratio.    We  append  a  few  useful  multipliers. 

Cubic  feet  of  water  x  62.5  =  pounds. 

Cubic  inch  of  water  x  .03617  =  pounds. 

Cylindrical  inch  x  .02842  =  pounds. 

Cylindrical  feet  x  49.1  =  pounds. 

183,346  circular  inches  =  i  sq.  foot. 

2200  cylindrical  inches  =  i  cubic  foot. 

These  will  give  a  very  accurate  approximation  and  will  help  in  many  cal 
culations. 

It  will  pay  to  set  them  down  in  the  note  book  and  to  memorize  those 
likely  to  be  useful  in  every  day  practice. 


Journals  that  have  been  heated,  then  cooled  with  cold  water,  often  break 
afterward  without  apparent  cause.  It  has  been  shown  that  many  such  frac- 
tures are  due  to  the  water  treatment,  which  changes  the  structure  of  the 
metal. 

Mrs.  Wm.  CoUette  has  taken  an  action  for  $5,000  damages  against  the 
Montreal  Elevating  Co.,  on  account  of  the  death  of  her  husband,  who  was 
an  engineer  in  their  service,  and  was  killed  by  the  explosion  of  a  boiler, 
which,  she  alleges,  had  not  been  inspected. 


ROBIN  &  SADLER 


OUR  MAKE  OF 


STEAM  PUMPS 

ARE  THOROUGHLY  RELIABLE. 


2518  &'2520  MoTFfEpAMESTia^  BAY  ST. 


NORTHEYMFG.G0. 


(LIMITED) 

TORONTO. 


THE  "CLARK"  WIRE. 


Insulation  Giiaiaiiteed  wherever  used.  Aerial, 
Underground  or  Submarine. 


In  a  letter  from  the  Inspector  of  the  Boston  Fire  Underwriters'  Union,  he  states :  "A  thoroughly  reliable  and  desirable  V/ire  in  every  respect." 


The  rubber  used  in  insulating  our  wires  and  cables  is  especially  chemically  prepared,  and  is  guaranteed  to  be  water-proof,  and  Will  not  deteriorate,  oxidize  or  crack,  and 
will  remain  flexible  in  extreme  cold  weather  and  is  not  affected  by  heat.  The  insulation  is  protected  from  mechaiical  injury  by  one  or  more  braids,  and  the  whole  slicked 
with  Clirk's  Patent  Compound,  and  special  extra  finish,  which  we  havs  now  adopted  for  all  our  solid  wires  as  an  extra  weatherproof  protection,  and  a'so  preventing  chafintj 
and  abrasion,  which  is  water,  acid,  and  to  a  very  great  extent  fireproof.  Our  insulation  will  prove  durable  when  all  others  fail.  We  are  prepared  to  furnish  Single  Wires 
of  all  gauges  and  diameter  of  insulation  for  Telegraph  and  Electric  Lights  from  stock.  Cables  made  to  order.  We  are  now  prepared  to  furnish  our  Clark  Wire  with  a  white 
finish  for  ceiling  cleat  work  as  well  as  our  standard  color. 

Clark  Joint  Gum  should  be  used  for  making  waterproof  joints.  This  is  put  up  in  half-pound  boxes,  in  strips  about  one  foot  long  and  five-eighths  inch  wide,  and 
when  wrapped  about  a  joint  and  Dressed  firmly  it  makes  a  solid  mass.    For  rai  I  way  and  IVIotor  use,  we  make  all  sizes  of  stranded  and  flexible  with  Clark  insulation. 

We  guarantee  our  Insulation  wherever  used,  Aerial,  Underground,  or  Submarine,  and  our  net  prices  are  as  low,  if  not  lower, 

than  any  other  first-class  Insulated  Wire.    We  sliall  he  pleased  to  mail  Catalogues  with  terms  and  discounts  for  quantities. 


EASTERN  ELECTRIC  CABLE  CO., 

ill  to  65  Uanipsh're  Street, 

BOSTOisr,      -  a^E^ss- 

HENRY  A.  CLARK,  Treasurer  and  Gen'l-Manager. 

HERBERT  H.  EUSTIS,  President  and  Elect.ician. 


LAKE  GIRARD  SYSTEM  OF  MINES. 
Lake  Girard  Mine.     -     Nellie  and  Blanche  Mines.     -     The  Horseshoe  Mine. 

CONTROLLING  2,500  ACRES  CHOICEST  MICA  LAND. 

The  LARGEST  USERS  in  the  United  States  are  among  our  EARLIEST  CUSTOMERS    and  can  testify  to  the 
excellence  of  our  material  as  well  as  to  our  PROMPTNESS  OF  DELIVERY. 

All  MICA  SHIPPED  BY  EXI'RES.S,  and  sales  made  at  PRICES  INCLUDIN(}  ALL  CHARGES  TO  POINT  OF 
DESTINATION. 

Why  buy  through  MIDDLEMEN  and  pay  COMMISSION,  when  you  can  DEAL  DIRECT  WITH  THE  MINFS  -And 
receive  your  MICA  AT  FIR.ST  HANDS?"  i^-o,  ana 

We  are  prepared  to  SUPPLY  the  requirements  of  SMALL  USERS,  on  advantageous  terms,  lookintr  to  the  FIJTtlRF 
GROWTH  of  their  BUSINESS.  k  c 

Our  PRESENT  .STOCK  OF  MICA  actually  mined  EXCEEDS  300  TON.S,  and  this  too  AFTER  A  VFAR"; 
.STEADY  OPERATION.S.  '  ' 

ALL  .SIZES  AVAILABLE,  and  we  will  either  cut  to  size  or  in  rough  split  sheets,  with  edges  trimmed  or  untrimmed  as 
may  be  desired.    We  will  cut  discs  or  segments  of  circles  when  required.  ' 

Send  us  a  SAMPLE  ORDER  we  only  ask  a  fair  trial  ;  once  we  receive  that,  we  are  not  afraid  of  holding  your  busi- 
ness.   Address  all  communications  to 

DON  C.  WAITERS, 


240  T>&.\y  Avenue, 


Otta.w£i,,  Cci.nsi.cl£t. 
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SPARKS. 

An  order  in  council  of  the  Ontario  Government 
has  been  passed,  changing  the  name  of  the 
Brooks  Mfg.  Co.  of  Peterboro',  Ont.,  to  the 
"  Peterboro'  Carbon  &  Porcelain  Co.,  Ltd." 

The  Chaudiere  Electric  Light  Co.,  of  Ottawa, 
have  recently  put  m  a  new  2,500  light  machine, 
,ind  are  putting  in  anothei  5,000  incandescent 
light  machine.  The  latter  is  said  to  be  the  largest 
electric  light  machine  in  Canad,x. 

At  a  meeting  of  shareholders  of  the  Victoria 
Electric  Co.,  Ltd.,  Victoria,  B.  C. ,  it  was  decid- 
ed to  increase  the  capital  stock  of  the  company 
to  $75,000,  paid  up,  and  the  directors  were  en- 
powcred  to  incur  an  expenditure  not  exceeding 
$40,000  for  increasing  the  plant  and  improving 
the  premises.  A  contract  has  since  been  entered 
into  with  the  Canada  General  Electric  Company. 
The  plant  purchased  includes  two  Edison  dyna- 
mos 3,340  light  capacity,  16  candle  power  each; 
two  150  h.  p.  slow  speed  engines,  capable  of  giv- 
ing nearly  400  h.  p.,  and  three  150  h.  p.  boilers, 
tubular.  By  providing  three  new  boilers  there 
will  be  one  to  spare.  The  new  plant  will  about 
double  the  present  capacity  and  service.  The 
contract  includes  $6,000  to  $7,000  worth  of  wire 
to  put  all  mains,  feeders  and  distributors  in 
thorough  and  efficient  working  order.  It  is  also 
contemplated  in  the  near  future  to  add  to  the  arc 
plant  by  the  introduction  of  an  all  night,  all  year 
round  service,  Sundays  included  ;  these  lights  to 
be  of  2,000  candle  power.  A  lease  of  the  brick 
premises  at  the  corner  of  Langley  and  Fort  streets 
has  been  secured  by  the  company  for  ten  years  on 
very  favorable  terms.  The  old  building  on  Lang- 
ley  street  is  being  bricked  and  improved.  The 
contract  i«  to  be  completed  in  90  days  from  the 
9th  of  November,  1892.  A  friendly  understand- 
ing has  been  arrived  at  between  the  National 
Electric  Light  and  Tramway  company,  and  the 
Victoria  Electric  Company,  that  fair  prices  shall 
be  maintained,  so  as  to  put  the  business  of  sup- 
plying electric  light  on  a  commercial  basis  by 
making  the  stock  pay  a  commercial  dividend. 
At  the  same  time  consumers  will  be  given  first 
class  light  and  the  best  possible  satisfaction  at  a 
reasonable  price. 

Please  mention  the  Electrical  News  when 
corresponding  with  advertisers. 


FOR 
EVERY 


Interested  in  any  branch  of  the  Hardware 
Wrought,  Cast  Steel  or  Spun  Metal  Trades, 
he  will  find 

"The  Hardware  Merchant" 

acts  like  a  right  bower,  and  keeps  you  posted 
on  all  business  changes  and  items  of  note.  Its 
market  quotations  are  reliable.   $2  per  year. 

THE  J.  B.  MeLEAN  CO.,  Ltd., 

10  Front  Street  East, 
Published  weekly.  TORONTO,  ONT. 


fackard 


High  Grade 
Incandescent  Lamps 


MANUFACTURED  BY  THE 


PACKARD  LAMP  CO.,  Ltd 

96  to  100  King  Street, 

#^MONTREAL^ 


PYNf\MQ  PULLEYS. 

WE  are  now  building,  for  dynamos,  roller 
mills  and  all  places  requiring  a  small 
and  strong  pulley,  a  very  neat  and  service- 
able pulley  with  iron  spider  hub  and  arms 
and  selected  hardwood  rim,  thus  securing  in 
one  pulley  the  neatest  appearing  article  that 
can  be  made,  as  well  as  the  wood  belt  sur- 
face, which  of  itself  i-;  worth  more  than  the 
ci  st  of  the  pulley.  We  have  furnished  these 
pulleys  for  special  purposes  for  several  years 
and  many  of  the  leading  electrical  generator 
inanufacturers  have  adopted  them  as  their 
standard.  In  practical  use  we  have  in  a  num- 
ber of  cases  shown  25  per  cent,  better  light  by 
simply  changing  the  dynamo  pulleys  from 
iron  to  wood  rim.  Another  special  feature 
is  the  elimination  of  excessive  belt  strains, 
which  insures  life, of  belting  and  no  anu' y- 
ance  or  danger  from  heated  journals.  For 
use  on  saw  arbors,  where  a  very  heavy  pul- 
ley is  required  in  small  space,  we  can  recom- 
mend our  iron  centre  pulley  as  the  very  best 
and  only  pulley  which  will  give  entire  satis- 
faction. We  manufacture  this  pulley  with 
any  style  or  length  of  hub,  located  in  any 
desired  position  in  rim.  Our  dynamo  pull  y 
is  perfect,  and  we  solicit  a  trial  order.  Fur- 
nished with  key  seats,  set  screws,  or  both. 

DODGE  WOOD  SPLIT  PULLEY  CO. 

83  King  Street  West,  Tot  onto. 

Wm.  Kennedy  &,  Sons 

OWEM  SOUND,  "'""'''"E°„J,°„ee'S°'"""°^' 

.^^^MlM^^^^^fc.  Sole  Manufacturers  in  Canada  cf 


The  "New  American"  Turbine 

(botli  vertical  and  horizontal  J 
which  is  the  very  best  kind  of 
Water  Wheel  for  driving  electric 
machinery  by  water  power. 

.Special  attention  given  to  the 
arrangement  and  production  of 
Superior  gears,  shafting,  &c.,  for 
Electric  Slatioiis. 

SOLE  AGENTS  FOR 

Fruen's 


Water  Wheel 


Governor 


A  Great  Loss 


If  you  have  any  pipes  or  boilers  uncovered,  you  are  losing  on  same  at  the  rate 
of  80  cents  every  year  on  each  square  foot  of  surface  exposed.  By  having  them 
covered  with  our 

Mineral  Wool  Sectional  Covering 

you  will  save  85%  of  this  loss.  The  sax  ing  thus  effected  in  fuel  will  in  one  year  more 
than  pay  the  cost  of  covering,  which  we  guarantee  to  last  as  long  as  the  pipes.  Our 
covering  is  the  best  fuel  saver  on  the  market. 

MoNTRKAi  .^GEN.:  CANADIAN  MINERAL  WOOL  CO,  Ltd., 

OE.O.  n.  COWflN,  ^^f,.^,^.f^  Toronto. 

Room  23.  204  .St.  James  Street, 


TV. 
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'  The  Westville,  N.  S.,  Electric  Light  Co.  is 
substituting  incandescent  for  arc  lights. 

We  are  indebted  to  the  Electrical  World  for  a 
large  size  colored  lithographic  illustration  of  the 
Electricity  Building  in  connection  with  the 
World's  Fair. 

The  Woolley  Electrical  Appliance  Company  at 
Barrie,  Ont.,  are  applying  for  incorporation  with 
a  capital  stock  of  $25,000,  to  manufacture  the 
Woolley  electric  magnetic  apparatus  and  other 
|electrical  appliances. 

A  petition  has  been  sent  to  the  Montreal  City 
"Council  against  the  running  of  electric  cars  all 
winter.  The  plea  for  this  is  that  the  streets  on 
which  the  cars  run  will  almost  be  bare  of  snow 
and  prevent  sleighing,  while  other  streets  will  be 
covered  with  snow  and  forbid  wheeling. 

A  change  in  the  directorate  of  the  St.  Johns', 
■Que.,  Electric  Light  Company  has  recently  been 
made,  Messrs.  Trotter  and  TurnbuU  retiring. 
The  v.icancies  thus  created  have  been  filled  by 
Messrs.  J.  B.  Tresidder,  of  Iberville,  and  J.  B. 
Hutchison,  of  Montreal.  Considerable  improve- 
ments are  being  made  in  the  electric  light  station. 

The  County  Council  of  York  have  granted  the 
right  of  way  on  the  Kingston  road  from  the 
Woodbine  corner  to  Highland  Creek  to  the 
Toronto  &  Scarboro  Electric  Railway  and  Light- 
ing Co.,  providing  the  rate  of  passenger  fare  shall 
not  exceed  3c.  per  mile  from  Toronto  to  Scarboro 
Junction,  and  2C.  per  mrle  for  the  remainder  of 
the  distance. 

The  difficulty  of  maintaining  schedule  time 
with  a  large  number  of  cars  is  well  recognized  ; 
and  on  many  lines  if  a  car  be  delayed  by  an  ac- 
■cident  for  a  quarter  of  an  hour  or  20  minutes,  the 
whole  line  would  be  so  deranged  that  schedule 
time  will  not  be  overtaken  during  the  whole  of  the 
day.  In  Denver  where  there  are  [74jmiles  of 
eleclric  and  13  miles  of  cable  tracks,  requiring 
about  103  trains  in  daily  operation,  this  is  es- 
pecially important  It  was  found  that  a  break- 
down of  any  kind  on  the  road  inevitably  dis- 
•organized  the  traffic,  since  the'making  up  of 
Jime  rested  chiefly  with  the  conductors.  To  ob- 
viate this  a  system  of  telephone  circuits  has  been 
arranged  with  various  call  points,  all  communicat- 
ling  with  the  head  office.  Every  conductor  on 
-arriving  at  the  terminns  of  his^route  immediately 
reports  to  headquarters  the  number  of  his  car, 
and  receives  in  reply  his  proper  leaving  time  and 
any  instructions  that  may  be  necessary.  The 
■dispatch  clerk  is  thus  advised  of  the  whereabouts 
of  each  car,  and  is  able  often  to  fill  up  a  space  of 
from  30  to  60  minutes  caused  by  a  "  parade."  Of 
course  it  is  impossible  for  one  car  to  jump  an- 
other by  the  cable  or  electric  systems,  and  hence 
the  proper  control  of  the  cars  is  of  more  import- 
ance than  with  horse  service.  As  a  set  off 
against  the  expense  of  the  telephones  may  be 
taken  the  saving  of  starters  at  the  various  termini. 
The  telephones  are  estimated  by  the  Denver 
Company  to  give  a  saving  of  at  least  80  per  cen 
over  the  cost  of  the  old  system. 

New  Facts  about  the  Dakotas 

is  the  title  of  the  latest  illustrated  paiti- 
phlet  issued  by  the  Chicago,  Milwaukee 
&  St.  Paul  R'y  regarding  those  growing 
states,  whose  wonderful  crops  the  past 
season  have  attracted  the  attention  of  the 
•whole  country.  It  is  full  of  facts  of  special 
interest  for  all  not  satisfied  with  their 
present  location.  Send  to  A.  J.  Taylor, 
■Canadian  Passenger  Agent,  No.  4  Palmer 
Mouse  Block,  Toronto,  Ont.,  for  a  copy 
tree  of  expense. 


THE 


JE 

DERS  WANTED 

Weekly  Journal  of  advance  iufonna- 

lion  and  public  works.  Bsl 

e  recognized  medium    f(jr  advertise- 
merits  fur    '  l  enders.' 

i  CANADIAN  COr^TRACTRECORDl 

^                TORONTO,  S 

Toronto  electrical  works 

Manufactitring  Electricians  and  Engineers. 


Dealers  in  Electrical  Supplies. 
Makers  of  Dynamos  and  Motors. 
Dealers  in  Electrical  Books. 


35  Adelaide  Street  West, 


TORONTO. 


John.L.Blaikie  Esq. 
Pres. 


EW.Rathbun  Esa. 
Vice. Pres. 


CONSULTING  ENGINEERS 
G.C.ROBB  ChIEFEnGINEER     l,  ^  ^^r.^Mi-r^ 

A.FRASER  Sec.Tres.       Head  OFFICE  TORONTO 

Hill  Patent  Friction  Pulleys 


AND  GUT  OFF  COUPLINGS 

Yox  Electric  Light  Stations  and  all  purposes  where  intermittent  power  is  required. 

Miller  Bros.  &  Toms, 

( Successors  to  Miller  Bros.  &  Mitchell ) 

Toronto  Office :  74  York  Street.  MONTREAL,  QUE. 
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VDLCAHIZED  FIBRE  CO.  — ,s«.o 
so.  »..o..cTUH.s  OP  HARD  VULCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks  and  speeial  shapes  to  order.   Colors,  lietl,  Jilaek  and  (iren. 

SEND  FOR  CATALOCUK  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 

Factoru:  WILMINGTON,  Del.  OFFICE.:  14  Dev  St.,  Ntw  York. 


THE  CANADIAN  LOCOMOTIVE  &  ENGINE  CO.,  Ltd. 

KINGSTON,  -  ONTARIO. 

MANUFACTUKKKS  OK 

Locomotive,  Marine  and  Stationary  Engines 


THE 
HAZLETON 
BOILER. 


Armington  &  Sims'  High  Speed  Engine  for  Electric  Light  Plant  etc. 

notice:. 


IMPULSE  EVERY  REVOLUTION  without 
a  separate  pump.    NO  SLIDE. 


The  Canadian  Locomotive  &  Engine  Co.,  Limited,  of  Kingston,  Ontario,  have  the  exclusive  license 
for  building  our  Improved  Patent  High  Speed  Engine  for  the  Dominion  of  Canada,  and  are  fur- 
nished by  us  with  drawings  of  our  latesi  improvements. 

Providence,  R.  L  Nov.  i8ih,  1889.  (Signed)        ARMINGTON  &  SIMS.  Descriptive  Catalogues  of  the  above  on  application. 


"CYCLE"  CAS  ENGINE 


Equip  your  Electric  Plants, 
Factories  and  Millslwith 


FAMOUS 

GRIP 
PULLEYS 


INSTANTANEOUS  IN  ACTION. 
SIMPLE  AND  THOROUGHLY  PRACTICAL. 
THE  ONLY  REALLY  SUCCESSFUL  GRIP 
PULLEY  AND  COUPLING. 

SAVES  TIME,  BELTING.  POWER. 


BRANtFORD 

CANADA 
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The  garlock  packing  company 

MANUFACTURERS  OF 

Garlock^ s  Patent  Steam ,   Water  and  Ammonia 

17  JOHN  STREET  NORTH, 

Hamilton,  Ont. 


Sectional  Ring. 

dealers  in 
Usudurian  and  Plumbago  Flange  Packing 
and  Engineers'  Supplies. 

Elastic  Ring.  Our  Packing  is  in  use  in  over  2000  Engine  Rooms  in  Canada.      Write  for  Catalogue  and  References, 


Spiral. 


LONDON  MACHINE  TOOL  CO., 

LONDON,  -  ONTARIO, 


MANUFACTURERS  OF 


Machinist     Brass  Finisheps'  Tools 

L.  A.  MORRISON,  with  A.  R.  WILLIAMS,  General  Agents,  TORONTO.  ONT. 


OAK 

TANNED 


BELTING 


TORONTO 

76  "stork:  street 

Telephone  475. 


THE  J.  G.  MCLAREN  BELTING  GO.  Montreal 


-  -  -  OF  DRIVING  DYNf\MOS  -  -  - 

Simple,  easily  adjusted,  requires  very  little  floor 
space,  and  dynamos  can  be  stopped  and  started 
without  stopping  engine. 

^"^"'^^^y Darling  Brothers, 

(Jteliance  Works) 


MONTREf\L. 


THE  RELIANCE  ELECTRIC  MFG.  CO.,  Ltd. 

WATEBFORD,  ONT, 


MANUFACTURERS  OF  ALL  KINDS  OF 


FOR  LIGHTING  AND  TRANSMISSION  OF  POWER. 


Constant  Current  and  Constant  Potential  Dynamos,  for  Arc 
and  Incandescent  Lighting. 

Electric  Railway  Generators  and  Motors. 

Stationary  Motors  of  any  horse-power,  to  run  on  Arc  and 
Incandescent  Circuits. 


Arc  Lamps  for  Constant  Current  and  Constant  Potential 
Circuits. 

Our  Dynamos,  Generators  and  Motors  are  automatic  and 
self-regulating. 

All  kinds  of  Station  Fixtures,  Switches,  Lightning  Arresters, 
Rheostats,  Ammeters,  Volt-meters,  &c.  &c. 


We  give  special  attention  to  Long  Distance  Transmission  of  Power.  Our  apparatus  Is  simpler 
and  contains  more  merit  than  any  other  on  the  market. 

WRITE  US  FOR  PARTICULARS  AND  PRICES. 


Head  Office  and  Works :  WATERFORD,  ONT. 


Toronto  Office :  141  King  St.  West,  TORONTO,  ONT. 
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CANADIAN 


I  T0  W  W       ^0  V  I 


LECTRKALNEWS 


llNGi? 


NGINEERING 


OURNAL 


OLD  SERIES,  VOL.  XV.-No.  4. 
NEW  SERIES,  VOL.  III.— No.  2. 

Toronto  and  Montreal,  Canada,  February,  1893. 

( PRICE  lo  CENTS 

1     Sl.OO  PU  VSAB. 

IVIAGNOLIA  METAL 

 IN  USE  BY  

Eight  Leading  Governments. 

BEST  ANTI-FRICTION  METAL  FOR 

tiigh-speed  Engine,  Dunamo,  Rolling-Mill,  Steamship,  Railroad,  Saw-Mill,  Goiion-Mill,  Paper-Mill,  Woolen-Mill, 
Silk-Mill,  Jute-Mill,  Rubber-Mill,  Sugar-Mill,  Flour-Mill  and  all  Machinerii  Bearings. 


Mf\GNOUf\  f\NTl  -  FRICTION  M&Tf\L  CO.. 

Owners  and  Sole  Manufacturers, 

74:  Cortlandt  Street,  NEW  YORK. 


London  Office:  75  Queen  Victoria  St 
Chicago  Office:  41  Traders  Building. 
Montreal  Office:  H.  McLaren  &  Co.,  Agents. 


JOHN  LANGTON  &  CO. 

 Canada  Life  Building,  Toronto 

ELEGTmGf\b  -  ENGINEERS  -  f\ND  -  GONTRf\GTORS 

   Complete  Plants  installed. 

Plants  requiring  special  combinations  of  Electrical  Machinery  a  Specialty. 

CORRESPONDENCE  SOLICITED. 

DIRECT-DRIVEN  "  DYNAMOS  tor  large  and  small  plants.      SLOW  SPEED  GENERATORS  AND  MOTORS. 


Sole  Canadian  Agents  for  the  Waddell-Entz  Alkaline  Storage  Batteries. 

Automatic  Arc  Dynamos  and  Lamps. 
Direct  Current  Incandescent  Dynamos. 
Alternating  Current  Incandescent  Dynamos. 
Transformers  of  High  Efficiency. 
Electric  Motors.    All  Electric  Supplies. 

Our  record  for  the  past  lo  years  as  P^lectrical  Manufacturers  guarantees  purchasers  satis- 
faction.   Ask  our  customers  about  cost  of  rej^airs  on  Ball  apparatus. 


.  .  EXCLUSIVE  DOMINION  REPRESENTATIVES  OF 


National  Electric  Mfc.  Co. 


THE  BALL  ELECTRIC  LIGHT  COMPANY,  LIMITED 


Incorporated  1882. 


TO  Pearl  Street,  TOIWXTO. 


II. 


CflN^iDI^iN    EliECTf^ICMli  ISIEWS 


February,  1895 


Montreal  Insulated  Wire  Works. 
J.  ROSS,  SON  &  CO., 


MANUFACTURERS  OF 


INSULATED 
ELECTRIC  WIRES 

And  Wires  for  Annunciators, 
Offices,  Magnets  and 
Dynamos. 


Factory:  41X  William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed. 

p.  O.  Box,  1496. 


NEW  8c  2^°1^^17oV 

BBBSTMACHlHEni 

E5SSp+l  .W.P  ET  R I  V9 

-foR^Gisire,  Canadao 


FIRSTBROOK  BROS. 

King  St.  East,      -  TOItONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDB-BLOGKS 

AND  CROSS-F\RMS.. 


WRITE  FOR  PARTICULARS. 


The  Canadian  Office  &  School  Furniture  Co. 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


Eugene  F.  Phillips  Electrical  Works 


MANUFACTURERS  OF 


ELECTRIC  LIGHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\Rf\Df^Y  Gf\BLES. 
RAILWAY  FEEDER  AND  TROLLEY  WIRE, 


OFFICE  AND  FACTORY  : 

St.  Gabriel  Locks,  DyCOHSTTEE^L. 


^  Write  for  Price  List  and  Discounts. 


DOMINION 


WIRE  MAN'FG 


CO.,  Ltd 


Guaranteed  pure  Lake  Copper  of  the  highest  conductivity,  carefully  drawn  to  decimal  gauges,  and  equal  in  quality  and 

finish,  and  price  guaranteed  lower  than  can  be  imported. 

Capacity:  10  Tons  Per  Day, 

TINNED  COPPER  WIRE,  MERCHANTS'  COPPER  WIRE, 

GALVANIZE!)  TELEPHONE  and  TELEGRAPH  WIRE. 

During  the  last  year  we  have  increased  our  capacity  for  the  manufacture  of  IRON  AND  STEEL  WIRE  of  all  sizes,  STEEL  WIRE  NAILS 
STEEL  AND  BRASS  WOOD  SCREWS,  and  are  now  prepared  to  fill  all  orders  promptly  at  lowest  prices  consistent  with  quality.    When-prep  ar 
to  order  please  write  us  for  Discounts. 


February,  1893 


CANflDIflN     EbECTf^lCAb  NEWS 


STEAM  USERS 

f>*t!,irhii,  the  aerrleeii  of  COIUl'/yrKNT  KN- 
iilN KPiliS  of  any  rlitsM,  ran  ohtaln 
nober,  inMll»eiil  and  rrllahlf 
men,  hy  a/i}>lffiiif/  to 

CANADIAN  ASSOGIATiON 

STATIONARY  ENGINEERS. 

A.  li.  KdkINS,  I're-iilL  ni ,  ciiri-  lioilrr  liiNpcc- 
tion  &  Insurance  Co.,  Toronto. 

Jas.  RobHKTSON,  Secretary  Montrc;il  I5ranch, 
1420  Mignonne  Street,  Montreal. 


i 


METALLIC  ROOFING  CO 


COTTON  WASTE 

For  Railway,  Machinist  and  Engineers'  uses. 

Electric  ZjONGstock 

FOR  ELECTRICAL  USES  A  SPECIALTY. 


F.  £.  Dixon  &  Co. 


StASl  I  A'  I  IRKks  (IP 


ARNOLD  FENWICK  &  CO. 

Factory  and  Office,  MONTREAL 

gLECTRICAL  gUPPLIES. 


Send 


TENDERS  WANTED 


;CAN/lDiAN  CONTRACT  RECORD^ 

TORONTO.  z 


LEATHER  BELTING 

• 

70  Km  STREET  EAST,  TORONTO. 
Headquarters  for  Electric  and  Dynamo  Belting. 

We  have  the  following  Leather  Hells  in  use  in  the  works  of  the 
Toronto  Electric  Light  Co.  : — 

One  36  inch  beh  98  feet  long. 
[This  belt  has  been  in  constant  use  since  August,  1885,  and  look.s 
good  for  another  ten  years  yet.]  Also 
One  36  inch  belt  100  feet  long.         One  38  inch  bell  100  feet  long. 
One  36  inch  belt  123  feet  long.         One  24  inch  belt  100  feet  long. 
And  over  1500  feet  of  8  inch  belting. 
All  the  above  bells  are  DOUBLE  THICKNESS  and  are  all  giving  satisfaction. 
The  38  inch  bell  is  the  largest  belt  ever  made  in  this  f'rovince. 
The  following  Electric  Companies  are  also  using  our  Helting  : 
The  Toronto  Construction  and  Electrical  Supply  Co. 
The  Ball  Electric  Light  Co. 
The  Hamilton  Electric  Lii^ht  cS:  Power  Co. 
The  Niagara  P'alls  Electric  Light  Co. 
West  Toronto  Junction  Electric  Light  Works. 
The  St.  Thomas  Electric  Light  Co. 
The  Barrie  Electric  Light  Co. 
The  Berlin  Electric  and  (las  Co. 
The  Woodstock  Electric  Light  Co. 
The  Manitoba  Electric  and  (las  Light  Co.,  Winnipeg. 
The  (ioderich  Electric  Light  Co. 
The  Markham  Electric  Light  Co. 
The  Oshawa  Electric  Light  Co. 
The  Orangeville  Electric  Light  Co. 
The  Fort  Arthur  Electric  Railway  Co. 
AND  OTHBRS. 

^We  are  the  only  Belt  Manufacturers  in  this  Province  who  can  show 
Belts  of  OUR  OWN  MAKE  which  have  been  in  use  AS  LONG  AS  FIVE 
YEARS.  We  can  point  10  belts  of  our  own  make  in  THIS  CITY  ALONE 
which  have  been  in  constant  use  for  TEN,  THIRTEEN  and  even  NINE- 
TEEN years,  and  are  still  good. 

We  are  prepared  to  furnish  Belts  of  any  size,  two  or  three  ply,  of  any 
width.    Every  belt  fully  guaranteed. 
Send  for  Discounts.        Dixon's  Belling  Hand-Book  mailed  free  on  application. 


Please  mention  the  Electrical  News  when 
corresponding  with  advertisers  


C.  W.  HrENDERSON 


 ....•■■tll^M**—.,  


  Il^l   

ESTIMATES  FURNISHED  I'OK 

Lighting,  Power  and  General . . . 
 Electrical  Construction. 

CANADIAN  AC.KNT  vilV. 

THE  ECONOMIC 


ELECTRIC 


MFG.  CO. 


BOSTON. 


251  ST.  JAMES  STRKKT.; 


MON'l'RKAL. 


The  "Unique" 


TELEPHONES 


Made  especially  for  Exchange  and  Private  use. 


The  cheapest,  simplest  and  most  effective 
Electric  Telephones  in  the  worltl. 

The  "Unique"  Transmittei  is  the  only 
one  made  which  does  not  require  ailjuslment 
and  that  is  not  affected  by  atmospheric 
changes,  or  rust  up. 

ALWAYS  THE  SAME. 

Will  transmit  oxer  the  longest  disimcc 
without  readjustment. 

"Samson"  Batteries  supplied  with  the 
"  Unique."' 

Seiiil  for  Telephone  Cirriilar  (inil  I'm  r  l  ist. 


\l  \Sl  I  M  ri  KM'  I'M  V  I.\ 

John  Starr,  Son     Co.,  Ltd. 

E-LEGTRIGftL  ftPPftRATUS  AND  SUPPLIES. 

2,  4  and  6  Duke  Street. 


11. 


Cfll^flDIfllSl    ELiECTS^lCAIi  ^eWS 


P'ebriiary,  1893 


Kay  Electric  Works 

No.  263  James  Street  N.,  Hamilton,  Ont. 

.  .  .  MANUFACTUREKS  OF  .  .  . 

DYNAMOS 


For  Arc  and  

Incandescent  Lighting. 

MOTORS 

From  ys  H.  P.  to  50  H.  P. 
Electro  Plating  Machines  and  General 
Electrical  Appliances.  Special  attention 

to  Mill  and  Factory  Lighting  

WRITE  FOR  CIRCULARS. 


THE  RELIANCE  ELECTRIC  MFC.  CO.,  Ltd. 

WATEBFOMD,  ONT. 


MANUFACTURERS  OF  ALL  KINDS  OF 


FOB  LIGHTING  AND  TRANSMISSION  OF  POWER. 


Constant  Current  ani  Constant  Potential  Dynamos,  for  Arc 
and  Incandescent  Lighting. 

Electric  Railway  Generators  and  Motors. 

Stationary  Motors  of  any  horse-power,  to  run  011  Arc  and 
Incandescent  Circuits. 


Arc  Lamps  for  Constant  Current  and  Constant  Potential 
Circuits. 

Our  Dynamos,  Generators  and  Motors  are  automatic  and 
self-regulatmg. 

All  kinds  of  Station  Fixtures,  Switches,  Lightning  Arresters, 
Rheostats,  Ammeters,  Volt-meters,  &c.  &c. 


We  give  special  attention  to  Long  Distance  Transmission  of  Power.  Our  apparatus  is  simpler 
and  contains  more  merit  than  any  other  on  the  marl<et. 

WRITE  US  FOR  PARTICULARS  AND  PRICES. 


Head  Office  and  Works:  WATERFORD,  ONT. 


Toronto  Office:  141  King  St.  West,  TORONTO,  ONT. 


FINE  -  -  -i. 


E 


c- 


E 


Street  Cars 


OUR  SPECIALTY  


We  also  manufacture  Horse  and  Trail  Cars 
of  every  descrijjtion. 


Pf\TTERSON  6c  GOF^BIN. 

ST.  CATHARINES,  ONT. 


TELEPHONES 


WE  MANUFACTURE 

Standard  Bell  TeleDhonetS 

AND 

Warehouse  Telephones. 

ALSO 

Carbon  Transmitter  Telephones. 

Local  exchanges  fitted  up.     All  line  material  suppl  ed. 

Ste.  Julie,  Sept.  5th,  1892. 
T.  W.  NESS,  Esq.,  Montreal. 

Dear  Sir, — We  are  happy  to  state  that  your 
telephones  and  switches  are  giving  its  good  satis- 
faction. We  have  three  sorts  of  switches  and 
we  find  yours  far  preferable.  There  is  now  about 
forty  of  your  telephones  in  operation  on  our  line. 
Every  one  works  well,  and  we  intend  to  use  no 
other.  Yours  very  truly, 

The  Megantic  Telephone  Co. 


Write  us  when  you  want  anything  electrical. 

Ke}/  Sockets,  Magneto  Belts, 

S  witches,  A  n  nun  ciators, 

Cut-outs,  Bells, 

Wire,  Batteries, 

Lamps.  Pitsh  Buttons,  &c.. 

Shades,  Dynamos  and  Motors 


T.  W.  NESS 


Canadian  Headtiuarters  for 
Electrical  Supplies. 


749  Craig  Street,  MONTREAL 


CANADIAN 


Electrical  News 


AND 


STEAM  ENGINEERING  JOURNAL. 


Vol.  III. 
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NEW  DYNAMO  OR  MOTOR. 

A  new  dynamo  or  motor  always  attracts  the  attention  of  those 
interested  in  the  electrical  business,  not  only  on  account  of  the 
peculiar  features  and  improvements  it  may  embody,  but  be- 
cause there  is  a  very  wide  difference  in  the  results  which  are 
accomplished,  and  a  dynamo  or  motor  that  would  win  favor  to-dav, 
must  do  so  on  its  merits.  Cost  of  construction,  economy  of 
power  and  maintenance,  durability,  safety  of  the  armature  from 
burning  and  simplicity  of  action,  are  all  items  of  importance  to 


QUESTIONS  AND  ANSWERS. 

A  correspondent  writes  :  An  electric  light  plant  (Ball  arc,  4 
amp.)  is  driven  by  a  Corliss  engine  I4"x36",  75  revolutions 
per  min.  ;  there  are  some  incandescent  lights  run  in  series  on 
arc  circuit,  and  at  times  they  fluctuate  quite  peerceptibly  at  the 
rate  of  72  to  75  per  minute.  What  is  the  cause?  K'ndly 
answer  in  February  News. 

Answer. — The  governor  connection  to  engine's  cut-off"  pro- 
bably causes  the  cut-off"  to  take  place  earlier  at  one  end  of  the 


the  purchaser.  To  attain  the  above  results,  has  been  the  object 
aimed  at  by  the  Reliance  Manufacturing  Co.,  of  Waterford  Ont., 
in  designing  the  machine  which  is  herewith  illustrated.  While 
It  has  been  successfully  introduced,  it  has  not  been  brought 
prominently  to  notice.  This  machine  is  of  the  iron  clad  type  ; 
the  entire  frame  and  bearing  supports  are  one  casting,  having  no 
joints  to  introduce  resistance  in  the  magnetic  circuit,  and  so 
designed  that  the  field  magnets  are  brought  as  close  to  the 
armature  as  possible,  with  the  object  of  making  a  complete 
utilization  of  all  the  lines  of  force.  Mechanically  the  design  is 
simple  in  construction  and  occupies  little  space  ;  the  bearings  are 
self-oiling  and  aligning.  It  operates  without  sparking  at  commu- 
tator, which  is  ample  in  length  and  diameter,  and  is  supplied 
with  copper  or  carbon  brushes  as  the  purchaser  may  desire. 
The  manufacturers  claim  that  it  gives  perfect  regulation  from 
full  to  no  load. 

These  machines  are  manufactured  for  generators  and  motors 
for  125,  250  and  500  volts  current  standard  windings.  Dynamos 
or  motors  are  upon  special  order,  made  for  any  current  voltage. 


stroke  than  at  the  other.  An  engine  in  this  condition  and  mak- 
ing 75  revolutions  per  minute,  will  make  75  attempts  to  go  a 
liitle  faster  each  minute.  Have  an  indicator  put  on  your  engine 
and  get  valve  arrangements  adjusted  to  make  diagrams  from 
each  end  as  nearly  alike  as  possible. 


TRADE  NOTES. 

Messrs.  Robin  &  Sadler,  leather  belling  nianuf.icturers.  of  Montreal,  are 
sending  out  a  neat  little  celluloid  memorandum  tablet,  on  the  reverse  side 
of  which  is  given  a  price  list,  per  running  foot,  of  double  and  single  belts. 

The  Reliance  Mfg.  Co.,  of  Waterford,  Ont.,  report  business  very  brisk 
and  the  outlook  bright  for  the  new  year.  They  have  recently  made  the  fol- 
lowing sales  :  165  H.  P.  generator  500  volts,  25  H.P.  motor,  10  H.P  motor 
to  W.  Cooke  &  Son,  St.  Catharines,  Ont.;  50  H.P.  motor  to  R.  H.  Smith 
&  Co.,  St.  Catharines  ;  10  H.P.  motor  to  A.  Meyers,  St.  Catharines:  7  H.P. 
motor  to  The  Empire  Carpet  Works,  St.  C.uharines ;  15  H.P.  motor, 
10  H.P.  motor  to  Hilliard  &  McKinley,  London,  Ont.;  10  H.P.  motor  to  J. 
O.  Parker,  Toronto  ;  250  light  incande.scent  plant  to  Grand  Central  Hotel, 
St.  Thomas  ;  60  light  incandescent  plant  to  James  Robertson,  St.  Thomas  ; 
50  light  arc  plant  to-Hrantford  Klectric  and  Power  Co.,  Br.<ntford  ;  220 
light  incandescent  plant  10  John  R  Kelly,  BIyth,  Ont.;  30  light  arc  plant  to 
The  Verity  Plow  Works,  Brantford  ;  15  light  arc  plant  to  Waterloo  Mfg. 
Co.,  Waterloo,  Ont. ;  besides  a  number  of  small  motors. 
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/       CANADIAN  ELECTRICAL  ASSOCIATION. 

The  second  Convention  of  the  above  Association  took  place 
in  the  School  of  Science,  Toronto,  on  Wednesday  and  Thurs- 
day, Jan.  25th  and  26th.  The  Executive  had  fitted  up  temporary 
headquarters  at  No.  40  York  street,  which  were  placed  at  the  dis- 
posal of  men.bers  during  their  stay  in  town. 
"  The  Executive  Committee  held  a  meeting  at  1 1  a.m.  on  the 
25th,  and  elected  a  dozen  new  members. 

"The  first  session  of  the  Convention  opened  at  2  p.m.  in  the 
School  of  Science,  with  the  president  Mr.  J.  J,  Wright,  in  the 
chair.    The  Association  was  warmly  welcomed  by  Mr.  T.  R. 
Rosebrus^h  on  behalf  of  the  Faculty  of  the  School. 
The  following  members  were  present : 

John  Carroll,  Eugene  Phillips  Electrical  Works,  Montreal, 
2nd  Vice  President  ;  C.  H.  Mortnner,  publisher  Electrical 
News,  Toronto,  Secretary-Treasurer  ;  D.  A.  Starr,  Royal  Elec- 
tric Company,  Montreal  ;  H.  O.  Fisk,  Electric  Light  Company, 
Peterboro'  :  A.  B.  Smith,  Canadian  Board  Fire  Underwriters, 
Toronto  ;  D.  Thomson,  general  manager  Hamilton  Electric 
Light  and  Power  Company  ;  W.  A.  Johnson,  Ball  Electric  Co., 
Toronto  :  John  Yule,  manager  Guelph  Gas  and  Electric  Light 
Company,  Cuelph  ;  Thomas  H.  Wadland,  Bell  Telephone  Com- 
pany, Hamilton  ;  L.  B.  McFarlane,  Bell  Telephone  Company, 
Montreal  ;  H.  P.  Uwight,  President  G.  N.  W.  Telegraph  Co., 
Toronto  ;  A.  M.  Wickens,  electrician  Ontario  Parliament  Build- 
ings, Toronto  ;  George  Black,  G.  N.  W.  Telegiaph  Company, 
Hamilton  ;  J.  A.  Baylis  and  W.  A.  Tower,  Bell  Telephone  Com- 
pany, Toronto  ;  R.  G.  Black,  Hamilton  ;  A.  T.  Smith,  Bell 
Telephone  Company,  Kingston  ;  B.  J.  Throop,  Bell  Telephone 
Company,  Hamilton  ;  George  M.  Wight,  Royal  Electric  Co., 
Montreal  ;  J.  H.  Greer,  Bell  Telephone  Co.,  Peterboro'  ;  H. 
Beaumont,  Toronto  ;  J.  W.  Taylor,  Carbon  and  Porcelain  Works, 
Peterboro'  ;  J.  A.  Kammerer,  Royal  Electric  Company,  Tor- 
onto ;  Geo.  W.  Sadler,  Robin  &  Sadler,  Montreal  ;  F.  C.  Arm- 
strong, General  Electric  Co.,  Toronto  ;  W.  Bourne,  Toronto 
Electric  Light  Co.,  ;  H.  S.  Thornberry,  Toronto  Electrical 
Works  ;  W.  J.  Jones,  Bell  Telephone  Co.,  Toronto  ;  Hugh 
Neilson,  Bell  Telephone  Co.,  Toronto ;  W.  B.  Evans,  A.  Knowles, 
Bell  Telephone  Co.,  Toronto  ;  W.  R.  McLaughlin,  Electrical 
IVorld,  New  York  ;  W.  J.  Clarke,  Bell  Telephone  Co.,  Toronto; 
Capt.  R.  F.  Carter,  Electric  Light  Company,  Niagara  Falls,  Ont  ; 
Chas.  B.  Hunt,  Electric  Light  Co.,  London  ;  Alex.  Stark,  Bell 
Telephone  Co.,  Toronto  ;  John  Langton,  Toronto  ;  E.  C.  Breith- 
aupt,  Berlin  ;  James  P.  McQua'de,  National  Conduit  Co.,  New 
York  ;  A.  B.  McCallum,  Peterboro'  ;  J.  M.  Campbell,  Electric 
Light  and  Power  Co.,  Kingston  ;  Isaac  Usher,  Thorold  Ont.  ; 
E.  E.  Slaght,  President  Reliance  Electric  Mfg.  Co.,  Waterford, 
Ont.  ;  R.  E.  Gardiner,  Electric  Light  and  Power  Co.,  Hamilton  ; 
Prof.  Galbraith,  Mr.  Rosebrugh  and  E.  B.  Merrill,  School  of 
Practical  Science,  Toronto  ;  A.  M.  Wright,  Electric  Light  Co., 
Renfrew,  Ont. ;  W.  A.  Martin,  Toronto  Electric  Light  Co  ;  C.  E. 
McManus,  G.  N.  W.  Telegraph  Co.,  Toronto  ;  Fred.  C.  Robert- 
son, C.  P.  R.  Telegraph  Co.,  Toronto;  Joseph  Wright,  Bennett  & 
Wright,  Toionto;  J.  A.  Doucett,  Bell  Telephone  Co.,  Toronto. 

president's  address. 
Gentlemen  of  the  Electrical  Association  :  It  is  with  great 
pleasure  that  I  meet  you  again  after  another  half  year's  experi- 
ence of  our  rapidly  moving  industry.  Since  last  I  addressed 
you  several  changes  of  importance  have  taken  place  in  its  aspect, 
and  new  departures  have  been  made  that  will  have  considerable 
influence  on  the  future  of  electrical  business  in  Canada.  The 
adoption  of  electricity  as  a  motive  power  on  suburban  raih'oads 
and  the  conversion  of  horse  tramways  has  developed  in  a  manner 
that  for  rapidity  is  without  a  parallel  in  the  history  of  modern 
civilization.  While  a  year  or  two  ago  it  was  thought  that  the  limit 
of  production  had  about  been  reached  and  the  demand  for  electri- 
cal apparatus  filled  by  the  occupation  of  the  field  of  arc  and  in- 
candescent lighting,  it  is  a  fact  that  to-day  our  workshops  aie 
as  far  behind  in  keeping  the  market  supplied  as  at  any  tune  in 
the  history  of  the  business.  This,  occurring  as  it  does  during 
a  period  of  general  depression,  must  be  looked  upon  as  eminently 
satisfactory,  and  as  affording  a  guarantee  of  much  greater  expan- 
sion in  the  future.  I  have  to  congratulate  the  members  of  this 
Association  that  their  field  of  usefulness  is  becoming  widei,  and 
that  the  outlook  ahead  is  so  bright  and  full  of  promise.  While 
this  is  the  case,  and  it  is  undoubtedly  a  fact  that  solid  and  sub- 
stantial progress  has  been  made  by  conservative  management 


of  electrical  enterprise,  a  word  of  caution  may  not  be  out  of 
place  to  investors  in  securities  based  upon  electrical  speculation. 
There  is  a  danger  that  the  fact  of  this  solid  progress  may  be 
made  the  means  of  ultimate  injury  to  the  concerns  identified 
with  it.  It  has  caused  a  growth  of  schemes,  having  electricity 
as  a  basis,  to  sprmg  up  as  thick  and  fast  as  mushrooms.  The 
inevitable  failure  of  many  of  these  will  discredit,  to  a  certain  ex- 
tent, legitimate  enterprise  and  profitable  business. 
r  •  The  many  schemes  for  the  long-distance  transmission  of  power, 
(  though  scarcely  to  be  classed  with  what  may  be  termed  the 
i  electric  fake,  are  still  somewhat  fai  removed  from  the  line  of 
;  commercial  success.  Experimentally  much  has  been  accom- 
rpTTilied  in  this  direction,  though  the  complicated  nature  of  the 
apparatus  and  its  cost  for  operation  and  repair,  make  financial 
success  rather  more  than  problematical.  At  the  last  convention 
of  this  Association  I  took  occasion  in  opposition  to  views  then 
set  forth,  to  mildly  satirize  the  hundred  miles  an  hour  enterprise 
that  vvas  to  carry  the  denizens  from  the  wilds  of  Missouri  to  the 
World's  Fair  at  Chicago.  Where  is  that  enterprise  to-day? 
Several  miles  of  road  are  constructed — all  but  the  track — in  a 
straight  line,  too,  I  believe,  as  considered  necessary  by  the  pro- 
jectors, but  no  plans  are  forthcoming,  and  we  do  not  see  the 
name  of  any  engineer  of  standing  connected  with  the  scheme. 
The  sole  energy  of  the  promoters  appears  to  be  expended  in  the 
production  of  a  very  rosy-colored  prospectus  showing  impossible 
profits,  and  an  elaborate  engraving  of  the  happy  farmer  sawing 
wood  and  pumping  water  by  electric  light  and  power  for  a  couple 
of  miles  on  either  side  the  right  of  way. 

To  come  nearer  home,  good  hard  dollars  have  been  extracted 
from  the  pockecs  of  liege  subjects  of  the  Queen  in  the  name  of 
electricity,  as  the  magic  wand  was  waved  even  under  the  nose 
of  Brock's  efifigy  on  Queenston  Heights.  Where  is  that  scheme 
now?  The  Utopian  dream  of  a  railroad  on  every  farm  that  is 
being  promulgated  now  will  not  materialize  in  our  generation, 
except  as  a  sink-hole  for  the  funds  of  the  unwary.  A  word  of 
warning  is  needed  now,  and  as  President  of  this  Association  I 
give  it.  It  is  open  to  you  to  dissent  from  this  position,  to  criti- 
cize it  if  you  see  fit,  and  to  prove  it  needless  if  you  can.  The 
safety  of  legitimate  electrical  enterprise  is  endangered  by  this 
trading  upon  the  credulity  of  the  people.  Nevertheless  genuine 
electric  business  has  made  solid  progress;  its  area  is  gradually 
widening,  and  a  natural  pnd  healthy  growth  will  find  increasing 
occupation  for  its  earnest  workers,  and  afford  a  fair  and  reliable 
return  to  prudent  investors.  During  the  half  year  just  passed 
there  does  not  appear  to  have  been  many  new  developments  in 
the  scientific  application  of  electricity.  Effort  appears  to  have 
been  expended  in  perfecting  already  known  appliances  and  in- 
ventions. Much  progress  has  been  made  in  this  field.  The  best 
efforts  of  electricians  and  mechanics  have  been  devoted  to  street 
railroad  appliances,  and  while  much  yet  remains  to  be  done 
a  distinct  advance  has  been  made  in  the  perfection  and  durability 
of  railroad  plant.  Some  new  departures  have  been  made  in  the 
engineering  branch.  At  our  last  convention  I  described  what 
I  considered  to  be  the  ideal  engine  for  electric  light  work.  That 
engine  has  been  constructed,  and  I  shall  presently  have  pleasure 
in  asking  you  to  examine  its  operation.  It  has  more  than  justi- 
fied the  anticipations  of  its  designer,  and  has  proved  a  remark- 
able success.  The  vertical  type  of  large  engine  has  entered  the 
field  of  electric  work,  and  is  there  to  stay.  Electric  generators, 
taken  as  units,  are  gradually  growing  larger;  250  horse  power  is 
not  an  uncommon  size,  and  the  largest  yet  designed  and  con- 
structed on  this  side  of  the  Atlantic  has  attained  to  the  ex- 
traordinary capacity  of  2,000  horse  power. 

I  would  like  to  foreshadow  action  by  this  Association 
such  as  would  unite  in  a  closer  bond  the  members  whose 
interests  are  to  a  considerable  extent  identical.  It  will  be- 
come an  important  matter  for  us  to  decide,  if  it  is  seen 
fit,  either  at  this  or  at  the  annual  meeting  in  September 
next,  whether  it  would  not  be  advisable  to  organize  sub- 
sections of  the  Association,  to  more  successfully  grasp  and 
deal  with  details  that  would  be  somewhat  beyond  the  scope  of 
the  Association  in  its  entirety — such,  for  instance,  as  the  question 
of  fuel  supply.  In  the  province  of  Ontario  alone,  where  all  our 
coal  has  to  be  imported  from  outside  sources,  the  amount  con- 
sumed for  the  purpose  of  generating  electricity  must  reach  a 
considerable  sum  in  the  aggregate.  United  action  on  the  part 
of  owners  and  operators  of  central  stations  which  would  establish 
direct  communication  with  the  miners  of  coal,  might  result  in 
considerable  advantage  in  the  matter  of  its  ultimate  cost.  A 
sub-section  of  the  Association,  comprising  central  station  owners 
and  operators,  could  handle  a  question  of  this  kind,  while  on  the 
other  hand  it  would  not  be  of  great  interest  to  a  large  contingent 
of  members  interested  in  other  branches  of  electrical  science. 
Electrical  men  generally,  who  are  all  more  or  less  consumers  of 
electrical  supplies,  are  interested  in  the  question  of  railroad 
freight  and  charges.  It  has  been  suggested  to  me  that  the  Asso- 
ciation take  up  the  matter  and  endeavor  to  have  a  classification 
of  electiical  apparatus,  graded  in  such  a  manner  as  to  material- 
ly modify  the  high  rates  of  freight  at  present  obtaining  on  some 
kinds  of  electrical  material,  and  so  on  through  the  various 
branches  of  the  industry  represented  by  the  Association  at  large. 
Other  amendments  to  the  constitution  will  have  to  be  consider- 
ed in  preparation  for  a  revision  at  the  forthcoming  annual  meet- 
ing. If  I  have  not  before  referred  to  the  telephonic  branch  of 
electrical  work  so  fully  represented  in  our  membership,  it  has 
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not  been  by  any  means  from  want  of  a  sense  of  its  importance  and 
magnitude.  The  amount  of  work  now  being  prosecuted  by  its 
intelligent  and  industrious  contingent  of  members  is  equalled 
only  by  that  performed  by  the  ubiquitous  and  rapid  street  rail- 
road man.  In  fact,  just  now  it  is  a  struggle  for  the  top  of  the 
heap,  with  the  odds  in  favor  of  our  friends  of  the  telephone.  The 
introduction  of  their  enemy,  the  trolley  car,  has  brought  into 
play  all  the  skill  and  resource  at  their  command,  and  so  well 
has  the  skill  been  applied  that  the  immense  disability  caused  by 
the  operation  of  heavy  railroad  currents  has  not  only  been  over- 
come, but  the  results  obtained  are,  in  the  large  majority  of  cases, 
better  than  ever.  To  accomplish  this  herculean  task  it  has 
become  necessary  to  do  a  large  amount  of  subterranean  work. 
This  branch  of  construction  is  one  of  growing  importance,  in 
fact  one  which  concerns  the  electric  light  man  as  well  as  the 
telephonist  in  the  larger  towns  and  cities,  and  I  am  glad  that  we 
are  to  have  some  information  on  the  subject  from  one  of  the 
fraternity  well  qualified  to  impart  it. 

Leaving  the  consideration  of  practical  matters  connected  with 
our  industries,  and  glancing  at  its  possibilities,  it  would  seem 
that  there  are  several  new  developments  well  within  their  range. 
The  production  of  light  without  heat  is  a  problem  that  is  worthy 
of  the  best  efforts  of  the  inventor.  The  experiments  of  Elihu 
Thomson  and  Nikola  Tesla  with  currents  of  high  frequency 
have  been  full  of  significance  and  promise  on  this  point. 
Whether  a  sufficiently  high  rate  of  frequency  will  be  at- 
tained to  identify  the  vibrations  of  electricity  with  those 
of  light,  or  whether  a  sufficiently  mobile  material  can  be 
discovered  as  a  medium  ot  transmission,  remains  for  the  future 
to  disclose,  but  the  fascinating  possibility  of  a  cold  and  luminous 
wire  as  a  means  of  illumination  appears  to  be  a  consummation 
worthy  of  the  best  efforts  and  the  highest  intellects  of  the  human 
race.  The  possibility  of  the  production  of  electricity,  and  con- 
sequently power,  from  light,  would  seem  to  follow  this  in  natural 
sequence,  while  those  existing  in  the  discovery  of  a  commercial- 
ly successful  application  of  thermo-electricity  would  appear 
to  provide  plenty  of  material  for  the  facile  inventor.  While  we 
deplore  the  pettifogging  tactics  of  the  electric  charlatan,  we  have 
unbounded  faith  in  the  future  developments  of  the  science. 
Owing  to  the  perfection  of  constructive  mechanism,  the  full 
fruition  of  invention  and  discovery  is  attained  with  a  rapidity 
unknown  in  the  days  of  our  fathers  when  the  evolution  was  a 
slow  and  painful  groping  after  perfection.  This  being  the  case, 
we  may  hope  in  our  own  proper  persons  to  behold  future  achieve- 
ments as  wonderful  to  our  enlightened  minds  as  would  be  ours 
of  the  present  day  if  seen  by  our  predecessors  of  but  a  few  short 
years  ago. 

The  President :  I  will  now  call  upon  Prot.  Rosebrugh  to  say  a 
word  or  two  to  us. 

Prof.  Rosebrugh  :  Mr.  President  and  gentlemen,  I  am  sorry 
that  the  Principal  of  the  school  is  not  here  to  welcome  you,  but, 
in  the  name  of  the  school,  I  am  very  happy  to  be  able  to  throw 
open  the  doors  of  the  institution  to  you  ;  and  I  hope  this  will  not 
be  the  last  occasion  upon  which  we  shall  have  the  pleasure  of 
having  meetings  of  this  kind  held  in  the  school.  With  regard 
to  the  laboratories  of  the  school,  there  are  too  many  present  to 
be  personally  conducted  through  them  with  a  view  to  explaining 
everything,  but  we  shall  be  very  glad  if  you  will  make  yourselves 
perfectly  at  home,  and  look  around  and  see  what  is  to  be  seen 
downstairs. 

secretary's  report. 
Gentlemen — There  is  cause  for  congratulation  in  the  success  which 
marked  the  first  convention  of  the  Association,  held  in  Hamilton  in  June 
last.  The  attendance,  as  well  as  the  interest  attached  to  the  proceedings, 
were  most  gratifying,  and  should  encourage  the  hope  that  a  career  of  use- 
fulness and  prosperity  awaits  the  Association  in  the  future.  It  is  a  matter 
of  some  regret  that  a  larger  addition  has  not  been  made  to  the  membership 
during  the  last  six  months.  The  Association  has  reached  its  present  stand- 
ard largely  through  the  exercise  of  personal  effort  on  its  behalf,  by  those 
mterested  in  its  success.  In  no  better  way  can  its  membership  and  influence 
be  advanced  in  the  future.  If  this  hint  be  borne  in  mind,  especially  by 
those  members  who  are  regularly  brought  into  business  contact  with  persons 
interested  in  electricity,  there  is  no  reason  why  the  membership  should  not 
reach  at  least  one  hundred  and  fifty  before  the  second  annual  convention  in 
September  next. 

The  Executive  Committee  has  held  three  meetings  since  the  Hamilton 
convention,  viz.:  on  the  8th  of  August  and  21st  of  November,  1892,  and 
immediately  prior  to  the  opening  of  the  present  convention. 

At  the  first  of  these  meetings,  the  Treasurer  presented  a  statement  of  the 
expenses  in  connection  with  the  Hamilton  convention,  amounting  in  all  to 
about  $200,  the  accounts  for  which  were  passed  and  ordered  to  be  paid. 
The  sum  of  $25  was  voted  to  the  Secretary-Treasurer  to  reimburse  him  for 
incidental  expenses.  Mr.  D.  Thomson  was  appointed  Chairman  of  Com- 
mittee on  Statistics.  The  Secretary  was  instructed  to  have  400  copies  of  the 
Constitution  and  By-laws  as  revised  at  the  Hamilton  convention,  printed 
and  distributed  to  members. 

At  the  meeting  on  the  2rst  of  November,  Messrs.  Wright  and  Dunstan 
were  deputed  to  complete  arrangements  with  the  authorities  of  the  School  of 
Practical  Science  and  to  fix  the  date  for  the  present  convention,  while  the 
Toronto  members  were  delegated  to  arrange  for  the  renting  of  suitable 
temporary  headquarters  for  the  Association,  and  complete  all  further  ar- 
rangements for  the  convention. 

There  have  also  been  held  at  various  times,  meetings  of  'he  official  mem- 
bers resident  in  Toronto,  at  which  arrangements  for  securing  papers  to  be 
read  at  this  convention,  as  well  as  other  matters  of  detail,  were  dealt  with, 
thereby  avoiding  the  necessity  for  more  frequent  meetings  of  the  Executive. 

There  have  been  added  to  the  membership  since  last  convention,  7 
active  and  4  associate  members,  bringing  the  present  total  membership 
up  to  119. 


The  statement  of  receipts  and  disburseni'.-nls  since  rlale  ol  ref>orl,  is 
as  follows : 

Receipts. 

June  ist,  1892,  cash  on  hand   $  20  25 

June  ist,  1892,  cash  in  Merchants'  Hank   199  99 

36  Active  members'  fees   180  00 

6  Associate  members'  fees   12  00 

Balance  of  Active  fee  for  W.  A.  Tower   3  00 

Balance  of  Active  fee  for  J.  H.  Greer   3  00 

Cheque  from  Bell  Telephone  Co   25  00 

Cheque  from  G.  N.  W.  Telegraph  Co   25  00 

$468  24 

Disbursements. 

Expenses  of  Convention  at  Hamilton   $  94  00 

Telegram   $  45 

Hotel  bill   3  50 

Railway  fare   i  95 

Express   50 

Cab  hire   14  00 

Caterer   68  60 

Caretaker  Board  of  Trade   5  00 

Reporting  proceedings  of  Convention   20  00 

Grant  to  Secretary   2^  00 

Postage   13  30 

Printing  and  stationery   79  36 

Certificates  and  badges   25  40 

Register,  stamp  and  receipt  book   2  65 

Exchange  on  cheques   35 

Cash  in  Merchants'  Bank,  Jan.  24th,  1893   191  43     $451  49 

Balance  in  hand   16  75         16  75 

$468  24 

Total  balance  in  hand  Jan.  24,  1893   $208  18 

In  conclusion,  I  would  express  the  hope  that  the  present  meeting  will  be 
attended  by  such  a  measure  of  success  as  will  awaken  the  renewed  interest 
of  every  member  in  behalf  of  the  future  usefulness  of  the  organization,  in 
order  that  its  progress  may  keep  pace  with  the  rapid  development  of  elec- 
trical industries  in  this  country. 

Moved  by  Mr.  A.  B.  Smith,  seconded  by  D.  A.  Starr,  that  the 
report  be  accepted.  Carried. 

report  of  committee  on  statistics. 

Your  Committee  on  Statistics  beg  to  report  progress,  and  also  to  request 
that  they  be  authorized  to  draw  on  the  funds  of  the  Association  for  the 
amount  necessary  to  have  printed  some  two  or  three  hundred  blank  forms 
containing  a  set  of  questions  to  be  asked  of  every  electric  light  and  power 
company,  also  telephone  and  telegraph  companies,  within  reach  of  ordinary 
postal  facilities,  also  the  necessary  stamps  and  stationery,  so  that  they  may 
be  able  to  compile  a  list  of  statistics  that  will  be  valuable  for  future  use. 

D.  Thomson,  Chairman 

Moved  by  Mr.  D.  A.  Starr,  seconded  by  Mr.  A.  M.  Wickens, 
that  the  report  of  the  Committee  on  Statistics  be  adopted.  Car- 
ried. 

The  President  :  I  would  like  an  expression  of  opinion  fiom 
some  of  the  members  present  on  a  suggestion  that  was  made  a 
short  time  ago  with  regard  to  sub-dividing  the  Association 
in  sections.  The  members  appear  to  be  taking  things  very 
much  for  granted,  but  I  think  we  should  have  an  expression  of 
opinion  in  regard  to  this. 

Mr.  A.  A.  Wright  :  I  do  not  exactly  understand  the  sugges- 
tion ;  it  is  entirely  new  to  me.  As  far  as  I  am  concerned,  I  sup- 
pose you  refer  to  the  matter  of  fuel  ;  is  that  the  point  ? 

The  President :  No,  that  is  not  it  ;  the  question  is  whether  it 
would  not  be  advisable  in  the  interest  of  the  Association,  to  form 
sub-sections  of  the  Association,  comprising  the  different 
branches,  so  that  any  matter  which  specially  or  solely  affects 
anyone  of  those  branches  could  be  dealt  with  by  that  branch, 
while  questions  affecting  and  interesting  the  electrical  fraternity 
generally  would  be  dealt  with  by  the  Association  at  large. 

Mr.  Armstrong  :  Would  it  not  be  well  tor  some  member  of 
the  Committee  to  explain  the  thing  a  little  more  at  large. 

The  President  :  An  amendment  would  have  to  be  made  to 
the  constitution  at  the  convention  in  September.  This  being 
the  only  meeting  of  the  Association  that  will  take  place  before 
then,  it  seeins  to  me  to  be  a  proper  time  to  discuss  the  matter, 
and  elaborate  any  scheme  which  may  seem  desirable. 

Mr.  A.  A.  Wright  :  I  do  not  really  understand  this  thing  yet. 
Uo  you  wish  to  have  a  sort  of  sub-sections,  that  is,  to  have  com- 
mittees appointed  to  look  after  certain  sub-divisions  of  the  work, 
or  do  you  want  to  have  other  electrical  associations  tor  each  part 
of  the  Province  ? 

The  President  :  Not  at  all  ;  I  thought  I  made  myself  plain. 
I  said  sub-sections  of  this  Association.  Some  of  those  present 
may  be  members  of  the  Toronto  Board  of  Trade,  and  familiar 
with  the  rrianner  in  which  it  is  sub-divided  into  sections,  such  as 
the  coal  section,  the  drygoods  section,  the  grain  section,  etc. 
Now,  we  have  an  Electrical  Association,  having  among  its  mem- 
bers gentlemen  representing  all  of  the  various  electrical  interests 
of  the  Dominion  :  the  telephone,  the  telegraph,  and  electric 
lighting  companies,  etc.  Now,  there  are  matters  sometimes 
arising  which  are  of  interest  solely  and  only  to  some  one  of 
those  branches.  Such  a  question,  the  adoption  of  a  uniform 
standard  for  electric  lighting,  was  debated  at  the  last  convention. 
That  is  a  question  inteiesting  only  to  those  who  are  engaged  in 
the  production  of  electric  light,  and  it  does  seem  that  they  are 
the  men  who  should  decide  upon  any  policy  referring  solely  to 
their  interests.  It  might  be  that  the  telephone  branch  of  the 
Association  would  find  occasion  to  take  action  in  some  of  tne 
various  matters. appertaining  peculiarly  to  them,  and  which  they 
did  not  desire  to  have  passed  upon  by  the  Association  generally 
as  it  lefeiied  to. them  solely.    That  is  the  way  in  which  the  idea 
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originated,  of  forming  the  Associations  into  sub-sections,  to 
handle  matters  distinctly  belonging  to  such  branches  or  sections. 
For  instance,  there  would  be  a  section  of  central  station  men. 
The  Association  was  originally  formed  for  the  purpose  of  bring- 
ing together  those  who  were  engaged  in  all  branches  of  elect)  ical 
business,  that  they  might  legislate  for  their  own  good,  and  it  is 
now  the  question  whether  you  think,  in  order  that  the  Associa- 
tion may  achieve  its  highest  usefulness,  that  it  is  advisable  to 
take  some  such  action  as  I  have  endeavored  to  outline. 

Mr.  A.  A.  Wright  :  I  have  no  doubt  that  is  a  very  good  idea, 
as  we  are  not  all  interested  alike  in  those  objects. 

Mr.  H.  Neilson  :  I  think  you  will  find,  if  you  will  consider  for 
a  moment,  that  there  will  be  only  one  section.  On  matters 
of  policy  affecting  the  Bell  Telephone  Company,  which  is  the 
only  telephone  company  in  the  country,  and  the  telegraph  com- 
pany, the  policy  of  those  companies  is  dictated  from  the  head 
office.  I  do  not  see  how  a  telephone  section  would  have  any- 
thing affecting  it  to  discuss,  or  upon  which  to  frame  any  rules  or 
regulations.  The  electric  light  is  entirely  different.  You  have 
many  and  divergent  interests  there  ;  you  have  a  company  in 
nearly  every  city  and  town  in  the  country,  and  there  is,  no  doubt, 
great  difference  of  opinion  such  as  cannot  possibly  exist  in  the 
case  of  the  telephone  company,  and  to  a  certain  extent  in  the 
telegraph  company.  So  that,  if  you  form  an  electric  light  section 
you  can  can  go  on  and  do  your  business  entirely  irrespective  of 
the  other  two. 

The  President  :  Of  course,  speaking  as  I  did,  I  did  not  wish 
it  to  be  understood  that  I  expected  that  the  members  of  the  tele- 
phone section  of  the  Association  were  going  to  dictate  the  policy 
of  the  company.  But  there  are  many  matters  interesting  to  the 
telephone  men,  apart  from  the  policy  of  the  company,  with  which 
such  a  section  could  deal. 

Mr.  Kammerer  :  I  think  it  would  perhaps  be  well  for  the  pres- 
ent to  pass  over  this  matter,  and  let  it  be  made  a  special  order 
for  to-morrow. 

The  President  :  Is  that  the  pleasure  of  the  meeting?  If  no 
member  is  ready  to  bring  the  matter  forward,  perhaps  that  is  the 
best  course.  I  am  only  giving  voice  to  suggestions  I  heard 
made  among  some  of  the  members,  in  fact,  I  think  Mr.  Neilson 
himself  was  one  of  those  who  suggested  the  idea  originally,  or, 
perhaps,  it  was  Mr.  Dunstan.  And,  by  the  way,  I  am  very  sorry 
that  Mr.  Dunstan  is  not  here  with  us  ;  I  understand  he 
was  prevented  by  some  family  bereavehient  from ,  being 
here  to-day.  However,  the  matter  under  discussion  is  entirely 
in  the  hands  of  the  Association  ;  I  do  not  press  it  at  all,  in  any 
shape  or  form.  I  merely  bring  it  before  you  in  my  capacity  as 
President  of  the  Association,  that  is  all.  I  may  say,  also,  that 
we  shall  be  glad  to  receive  suggestions  from  any  member  of  the 
Association  as  to  any  amendments  to  the  constitution  that  he  may 
think  will  be  calculated  to  advance  the  interests  of  the  Associa- 
tion, so  that  we  may  talk  over  them  and  have  them  formulated 
and  relegated  to  the  hands  of  the  committee  which  will  be  ap- 
pointed to  look  after  the  matter,  and  bring  it  before  the  conven- 
tion in  September.  Has  any  member  any  new  business  to  bring 
fot  ward  ? 

Mr.  G.  Black,  of  Hamilton,  then  read  the  following  paper  : 

ELECTRICAL  MEASUREMENTS. 

In  agreeing  to  write  a  paper  to  be  read  at  this  meeting,  I  may  say  that  I 
do  not  pretend  to  offer  anything  new  to  the  majority  of  this  assembly,  but 
hope  that  my  efforts  may  be  of  service  to  some  of  the  younger  or  less  ex- 
perienced members.  I  selected  the  subject  with  a  view  to  interest  a  larger 
number  than  a  purely  telegraphic  paper  would  likely  do. 

In  the  early  days  of  the  telegraph,  very  little  was  known  of  the  science  of 
electricity  ;  the  laws  of  the  current  and  of  resistance  were  imperfectly  under- 
stood, and  escape  or  leakage  was  our  special  bugbear.  In  the  good  old 
days  we  were  satisfied  to  believe  that  the  current  flowed,  and  we  put  on 
battery  enough  to  give  a  working  circuit.  With  the  Grove  battery  then  in 
use  we  could  do  it,  but  the  escape  was  sufficient  to  knock  out  the  present 
generation  of  "  operators."  We  observed  that  some  wires  required  more 
battery  power  than  others  of  a  similar  length,  and  wires  were  called  "good" 
or  "bad  "  accordingly.  Formerly  we  were  satisfied  to  know  that  a  circuit  was 
established.  Now  the  practical  electrician  should  know  how  much  current 
is  required  and  how  much  resistance  is  offered  to  it,  or  he  knows  nothing. 
The  successful  laying  of  the  Atlantic  cable  led  to  more  scientific  methods  in 
the  telegraph  systems  of  this  continent.  The  adoption  of  duplex  and 
quadruplex  transmission  called  for  lines  in  first-class  condition.  The  won- 
derful achievements  of  the  first  telephone  experimenters  led  others  to  be- 
lieve that  insulation  or  resistance  might  be  disregarded,  but  more  accurate 
observation  indicated  that  the  telephone  came  under  the  same  general  elec- 
trical laws. 

The  advent  of  electric  lighting  introduced  comparatively  heavy  currents 
of  great  intensity,  and  new  terms  had  to  be  coined  to  suit  the  altered  circum  ■ 
stances.  The  names  of  electric  units  are  perplexing  to  the  uninitiated,  fail- 
ing to  convey  an  idea  of  their  meaning,  being  adopted  from  the  names  of 
well-known  electricians  and  mechanicians,  who  have  left  their  "footprints 
on  the  sands  of  time."  I  shall  only  use  a  few  ol  these  terms,  what  we  may 
call  the  practical  every  day  units,  namely  : — 

The  Volt,  as  the  unit  of  electro-motive  force. 

The  Ampere — current. 

The  Ohm — resistance. 

The  Wait — power. 

We  use  these  units  as  we  use  a  foot  a=  a  unit  of  length,  or  a  pound  as  a 
unit  of  weight  :  something  to  compare  amounts  or  quantities  with.  Using 
the  How  of  water  through  a  pipe  as  a  familiar  illustration,  the  Volt  may  lie 
regarded  as  the  pressure  or  fall  given  to  the  water  ;  the  Ampere  to  the  quan- 
tity flawing  ;  the  Ohm  to  the  resistance  or  friction  of  the  pipe  to  the  flow  of 
water  ;  the  Watt  to  the  mechanical  power  exerted.  To  deliver  an  increased 
quantity  of  water  in  a  given  time  you  must  increase  the  pressure  or  enlarge 
your  pipe;  so  with  electricity,  you  must  increase  the  electro-motive  force,  or 
enlarge  your  conductor. 

The  Volt  may  be  defined  as  "such  an  electro-motive  force  as  would  cause 
a.  current  of  one  am f  era  to  flow  agairist  the  resistance  of  one  ohm," 


The  Ampere,  "  such  a  current  as  would  pass  with  an  electro-motive  force 
of  one  volt  through  a  circuit  whose  resistance  is  equal  to  one  ohm." 

The  O/tm,  "  such  a  resistance  as  would  limit  the  flow  of  electricity  under 
an  electro-motive  force  of  one  vo/t  to  a  current  of  one  ampere." 

The  Watt,  "  the  volt-ampere  or  unit  of  electrical  work." 

Electro-motive  force  may  be  defined  as  the  power  which  a  battery  or  dy- 
namo possesses  of  causing  the  transfer  of  its  current  from  one  place  to  an- 
other, or  of  overcoming  resistance.  The  electro-motive  force  of  a  Callaud 
cell  is  slightly  over  one  volt,  and  for  rough  work  may  be  called  one  volt. 
The  resistance  of  a  conductor  is  directly  proportional  to  its  length  and  in- 
versely proportional  to  its  cross  section.  The  conductivity  of  a  wire  is  the 
reciprocal  of  its  resistance  ;  thus  if  a  wire  has  \  resistance  of  i  ohm,  the 
conductivity  is  i.  When  the  resistance  is  2  ohms,  the  conductivity  is  |. 
When  it  is  4/5  of  an  ohm,  the  conductivity  is  5/4,  and  so  on. 

In  1^21  Ohm  established  his  celebrated  law  :  "  That  the  strength  of  the 
current  was  directly  proportional  to  the  electro-motive  force,  in  the  circuit, 
and  inversely  proportional  to  its  resistance."  Ohm's  law  is  /amiliarly  repre- 
E 

sented  thus  :  C  =  —  where  C  represents  current  in  amperes,  E  the  electro- 
R, 

motive  force  in  volts,  and  R  the  resistance  in  ohms. 
E  E 
IfC=:— then  E  =  CxR,  and  R=— 
R  C 
By  this  law,  if  you  know  two  of  the  quantities  you  can  easily  find  the 
third.    For  example — (i)  What  is  the  strength  of  the  current  in  a  circuit 
consisting  of  a  wire  whose  resistance  is  5  ohms  and  a  battery  whose  electro- 
motive force  is  2.3  volts,  and  internal  resistance  4  ohms? 
E      E  2.3  volts 

C  =  —  or  =  .225  amperes. 

R      R  5x4 

(wire-battery) 

(2.)  What  electro-motive  force  is  required  to  send  a  current  of  2  amperes 
through  a  circuit  offering  1.6  ohms  resistance? 
E  =  C  X  R  =  2  X  1.6=3.2  volts. 

(3.)  A  battery  whose  electro-motive  force  is  6  volts  and  internal  resistance 
2  ohms  produces  a  current  of  1.4  amperes.    Through  what  external  resist- 
ance is  it  running? 
E  6 

R  =  — =  =  4.285-2=2.285  ohms. 

C  1.4 

From  these  plain  examples  it  is  evident  that  any  one  familiar  with  the 
application  of  Ohm's  Law  can  feel  the  pulse  and  prescribe  for  his  wires  at 
any  time  on  short  notice. 

A  galvanometer  is  an  apparatus  for  measuring  the  strength  of  an  electric 
current  by  the  deflection  of  a  magnetic  needle.  It  depends  for  its  operation  on 
the  fact  that  a  conductor,  through  which  an  electric  current  is  flowing,  will 
deflect  a  magnetic  needle  placed  near  it,  and  free  to  move.  This  deflection 
is  due  to  the  magnetic  field  caused  by  the  current.  The  action  was  first 
discovered  by  Oersted.  A  wire  over  a  needle  deflects  it  to  the  right  or  left, 
accordipg  to  the  direction  of  the  current.  By  doubling  the  wire  under  the 
needle  the  effect  is  increased.  In  extremely  sensitive  galvanometers  very 
many  turns  of  wire  are  employed,  in  some  cases  amounting  to  many  thous- 
ands. These  are  termed  high  resistance  galvanometers.  Low  resistance 
galvanometers  often  consist  of  a  single  turn  of  wire  or  a  strip  of  metal  and 
are  used  for  measuring  heavy  currents. 

In  England  and  the  Continent  the  telegraph  wires  are  tested  daily  for  in- 
sulation and  resistance.  They  are  run  over  rapidly  with  a  detector  or  a 
tangent  galvanometer  and  the  deflections  tabulated.  A  battery  is  first 
joined  up  with  the  galvanometer  and  a  known  resistance,  say  5,000  ohms, 
and  the  deflection  noted,  say  45  degrees — this  is  called  taking  tlTe  constant 
of  the  galvarometer.  The  lines  are  then  tested  with  distant  ends  open, 
then  distant  ends  closed,  and  deflections  noted.  The  resistance  is  worked 
out  thus  :  Supposing  with  the  resistance  of  5.000  ohms  a  deflection  on  the 
tangent  side  of  100  divisions  were  obtained,  with  line  in  circuit  and  ground- 
ed at  distant  end  60,  and  when  distant  end  open  30  divisions.  As  the  greater 
the  resistance  the  less  the  deflection,  consequently  as  60  is  to  100  so  is  5,000 
to  the  resistance  required,  8,333  ohms  conductivity  resistance  ;  and  as  30  is 
to  TOO  so  is  5,000  to  16.565.  careful  to  remember  that  these  are  tan- 
gent divisions,  not  ordinary  compass  degrees.  Date,  state  of  weather  and 
temperature  are  also  recorded  for  comparative  purposes.  Any  variation 
from  the  normal  record  is  gone  over  again  with  a  Differential  gal- 
vanometer or  a  Wheatstone  bridge,  and  the  defect  rectified  at  once.  By 
this  means  troubles  are  anticipated  before  they  become  serious.  In  testing 
be  careful  not  to  have  galvarlometer  near  enough  to  be  affected  by  ot'her 
charged  wires  or  masses  of  'ron,  such  as  dynamos,  engines,  boilers,  etc. 
Wh^re  this  cannot  be  avoided  place  galvanometer  in  an  iron  sheathed  box. 

Electric  light  companies  are  supposed  to  test  daily  with  a  magneto,  but 
that  does  not  reveal  anything  very  definite,  it  will  only  tell  it  circuit  is  dead 
open,  or  that  there  is  a  leak  in  the  line.  The  magneto  will  not  reveal  a 
short  circuit,  nor  locate  an  escape  unless  line  is  tested  in  sections.  The 
telephone  companies  also  call  up  customers  and  test  lines  with  magnetos, 
but  unusually  heavy  resistances  may  creep  in  and  not  be  detected  by  this 
means,  and  nothing  will  be  done  till  the  line  offers  sufficient  resistance  to 
attract  attention.  Electric  light  companies  could  test  with  a  small  battery 
and  galvanometer,  or  a  milliampere  meter  in  day  time  for  resistance,  using 
magneto  for  insulation  test?.  Telephone  companies  couid  run  over  their 
lines  during  the  silent  watches  of  the  night  when  customers  are  sleeping. 
Electric  railways  should  take  the  resistance  of  all  their  circuits  at  various 
points,  say  every  quarter  of  a  mile,  and  at  junctions  or  intersections  when 
first  installed,  and  at  regular  intervals  afterwards.  By  so  doing  weak  spots, 
such  as  broken  bonds,  defective  grounds,  etc.,  may  be  detected  at  once  and 
remedied.  An  occasional  run  over  the  lines  with  volt  and  ammeters  also  is 
recommended.  It  is  well  to  test  with  as  small  a  battery  as  will  suffice,  as 
heavy  currents  sometimes  fail  to  indicate  faults,  the  current  welding  or  ex- 
panding the  weak  spot,  or  jumping  the  gap.  Lines  will  sometimes  appar- 
ently test  better  in  wet  weattier  than  in  dry,  the  escape  reducing  the  appar- 
ent resistance  and  rain  assisting  the  conductivity  of  bad  joints.  In  testing 
for  insulation,  as  heavy  a  battery  as  convenient  should  be  used,  especially 
on  short  lines,  unless  you  have  an  evtra  sensitive  galvanometer.  Longlines 
will  appear  to  test  worse  than  short  ones.  When  insulation  resistance  is 
secured,  it  should  be  reduced  to  a  mileage  resistance  or  it  means  nothing. 

With  a  good  galvanometer  and  a  suitable  resistance  box  it  is  an  easy 
matter  to  do  plain  testing,  but  difficult  problems  present  themselves  which 
try  the  metal  of  the  tester.  A  dead  ground  or  a  well  defined  cross  may 
easily  be  located.  But  usually  grounds  have  considerable  in  them,  and 
crosses  do  not  always  make  good  contact.  An  e.xample  or  two  from  actual 
practice  may  be  permitted.  Wire  No.  20,  running  east  from  Hamilton, 
was  grounded  between  Hamilton  and  St.  Catharines.  The  wire  in  good  con- 
dition measured  560  ohms  to  St.  Catharines  or  16  ohms  per  mile.  The  line 
measured  through  the  fault  with  distant  end  open  4,000 ohms.  Another  wire. 
No.  19,  of  similar  resistance  was  looped  at  St,  Catharines  and  measured 
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thiough  the  fault  on  20  with  Hamilton  end  of  20  open,  which  went  4,800 
ohms.  The  loop  was  then  measured  to  prove  former  test  and  went  1,120 
or  twice  560.  'We  now  add  the  two  first  tests  together,  4,000  +  4,800  = 
8,800.  We  deduct  third,  leaving  7,680  as  remainder.  This  represented 
the  resistance  of  the  leak,  measured  iwice,  or  3,840  as  resistance  of  the  leak. 
Now  to  locate  it — the  first  test  stood  at  4,000  ;  deduct  3,840,  leaves  160,  or 
10  miles  from  Hamilton  ;  this  proved  by  the  2nd  measurement  also.  Where 
distant  office  uses  a  galvanometer,  a  second  wire  may  be  dispensed  with, 
but  where  practicable  the  tester  should  prove  his  own  measurements.  As  a 
single  wire  this  would  measure,  ist  from  Hamilton,  4,000,  then  from  St. 
Caiharmes,  4,240;  added  together,  8,240,  less  resistance  of  wire  in  good 
order,  560.  or  7,680  for  fault  twice  measured.  In  this  instance  the  repairer 
found  a  broken  stay  wire  touching  dry  sandy  soil,  at  the  distance  indicated. 
Measurements  made  without  a  knowledge  of  the  usual  conditions  of  the 
wire  are  sometimes  misleading,  owing  to  extra  resistance  not  looked  for  in 
the  measurementsi 

To  measure  a  cross,  it  is  safer  to  treat  it  as  a  leak  to  earth.  You  thus 
eliminate  any  resistance  which  may  be  in  the  cross.  Ask  an  office  beyond 
the  cross  to  open  one  wire  and  ground  the  other.  First  measure  the  loop 
through  the  cross,  then  each  wire  through  the  cross  to  distant  ground. 
Thus  : 

Nos.  I  and  2  crossed  between  you  and  an  office  25  miles  distant.  No.  i 
is  opened  and  No.  2  grounded  at  that  office.  Usual  resistance  of  lines,  16 
ohms  per  mile,  or  400  to  distant  ground. 

Loop  measures  384,  No.  i  to  ground  measures  400,  No.  2  to  ground 
400,  indicates  no  resistance  in  cross.  Half  the  resistance  ol  loop  divided 
by  16  gives  the  distance  as  12  miles  from  your  end.  If  wires  are  ot  differ- 
ent resistance  the  case  is  a  little  more  difficult.  Say  No.  i  went  20  ohms 
per  mile,  and  No.  2  went  16,  the  meaaurements  would  be,  loop  432  ;  No.  i 
to  No.  2  ground  448  ;  No.  2  to  No.  i  ground  at  distant  end  452;  add  to- 
gether make  900,  the  resistance  of  both  wires.  Then  36  (  o  and  16)  into 
432  goes  12  miles.  If  any  resistance  in  cross  it  will  appear  in  excess  of 
measurement  and  should  be  deducted  to  get  distance.  Take  an  example 
of  two  wires  crossed  by  a  high  resistance,  say  a  mass  of  wet  kite  tails. 
Each  wire  measures  400  to  distant  office,  each  wire  measured  through  the 
cross  to  distant  grounds  8,400,  indicating  8,000  ohms  in  the  cross.  Now 
measure  the  loop  with  distant  ends  open,  it  goes  8,200.  Deduct  8,000  for 
fault  and  divide  half  of  200  by  the  mileage  for  distance  of  fault,  or  6X  miles. 

Some  time  ago  we  noticed  an  unusual  amount  of  resistance  in  wires  lead- 
ing out  of  Hamilton  (they  had  not  been  tested  for  a  long  time).  On  testing 
lines  in  sections  we  located  the  excessive  resistance  within  the  city  limits. 
On  closer  inspection  we  found  some  rusty  joints  which  measured  immensely, 
some  going  as  high  as  1,100  ohms,  or -55  miles  of  the  wire.  These  were 
cut  out  and  lines  brought  within  reasonable  limits.  The  safe  rule  is  to  keep 
down  resistance  to  its  lowest  point.  We  must  have  a  certain  amount  of 
resistance  in  our  circuits,  which  we  may  call  useful  resistance.  But  useless 
resistance  is  a  waste  of  current  and  consequently  a  waste  of  money,  an  ex- 
penditure which  pays  no  dividends,  but  which,  in  time,  may  ruin  the  com- 
pany. Remember  that  every  watt  costs  something  to  produce.  A  com- 
parison of  the  power  exerted  and  the  light  and  power  delivered  would  be  in- 
teresting. Eliminate  therefore  all  useless  resistance  and  remove  all  leaks 
to  earth  and  you  get  more  light  and  power  at  less  cost. 

Referring  to  Ohm's  Law  again  we  found  that  if  we  know  two  of  the  con- 
ditions of  a  circuit  we  could  find  the  third.  We  can  then  by  use  of  volt 
and  ammeters  determine  the  resistance  of  our  circuits  when  hot,  and  with  a 
galvanometer  or  milli-ampere  meter  resistances  can  be  accurately  measured 
when  cold.  Resistances  hot  and  cold  differ  considerably.  The  resistance 
of  wires  increase  with  heat,  while  the  resistance  of  carbon  filaments  de- 
crease. It  is  well  then  to  know  and  tabulate  both  resistances,  or  mistakes 
may  be  made.  As  the  resistances  of  wires, _lamps,  dynamos,  etc.,  can 
easily  be  ascertained  and  tabulated,  any  deviation  from  the  standard  should 
be  sharply  looked  after.  A  decrease  of  resistance  means  a  short  circuit, 
an  increase  of  resistance  means  a  bad  joint,  or  a  loose  or  dirty  connection, 
and  as  joints  become  uncovered  and  corroded,  and  connections  will  become 
loose  and  dirty,  constant  vigilance  is  essential  for  sa/e/j  and  economy. 

A  word  about  leakage  to  earth.  Telegraph  and  telephone  companies 
have  to  depend  upon  their  insulators  entirely,  but  light  and  power  com- 
panies sometimes  depend  upon  the  insulation  of  their  wires  and  are  not  as 
careful  as  they  might  be  about  other  insulation.  The  so-called  insulation 
of  wires  in  many  cases  are  rather  delusive  in  wet  weather  and  the  only  s  ife 
rule  is  to  act  as  if  they  were  naked  wires.  Almost  any  kind  of  insulated 
wire  will  be  all  right  in  dry  weather,  but  after  a  heavy  rain,  if  the  wires  are 
not  kept  clear  by  proper  insulators,  heavy  leaks  may  be  detected.  Some  of 
the  so-called  weatherproof  wires  are  little  better  than  underwriters.  Samples 
of  wire  should  be  tested  for  insulation,  for  waterproof  and  for  fireproof 
qualities.  For  ordinary  insulation,  test  with  an  induction  coil,  giving  at 
least  an  inch  spark.  Attach  one  end  of  the  sample  to  be  tested  to  one  of 
the  secondary  poles  and  hold  the  wire  by  its  insulation.  If  defective,  a 
shock,  more  or  less  severe,  will  be  felt.  Fingers  should  be  moist  and  deli- 
cate for  this  test.  To  test  for  waterproof  qualities,  soak  a  sample  of  wire 
in  a  metallic  tank  or  tub  of  water  with  metal  plates  for  24  hours.  Attach  a 
heavy  battery  to  one  end  with  a  delicate  galvanometer.  Attach  other  end 
of  battery  to  metal  of  tank  or  plate.  Other  end  of  wire  tested  to  be  left  dry 
and  disconnected.  If  wire  is  defective  galvanometer  will  deflect.  A  good 
magneto  may  be  used  instead  of  galvanometer  and  battery. 

Fire  proof  qualities  may  be  tested  by  passing  currents  of  various  strengths 
through  wires  for  certain  length  of  time.  Every  coil  of  wire  should  be  tast- 
ed for  resistance  before  being  used  to  avoid  using  wire  with  Haws.  A  first- 
class  wire  should  have  the  insulating  and  waterproof  qualities  of  rubber  or 
percha,  be  fireproof  like  abestos,  not  affected  by  exposuie  to  any  and  all 
kinds  of  weather,  be  durable  and  cheap,  but  I  don't  know  where  this  wire 
may  be  found. 

I  have  endeavored  to  explain  the  method  of  testing  telegraph  lines,  and 
the  application  of  the  same  to  other  electric  wires  ;  and  urge  the  regular  and 
systematic  testing  of  all  circuits  and  appliances,  believing  that  by  so  doing 
rnore  satisfactory  work  will  be  dene,  greater  safety  insured,  and  more  money 
earned  by  the  companies. 

Mr.  McFarlane  :  I  think  we  have  been  all  entertained  by  the 
paper  which  Mr.  Black  has  read.  We  have  all,  more  or  less,  to 
plead  guilty  to  his  indictment,  especially  on  the  question  of  insu- 
lation. I  think  if  the  companies  looked  more  closely  after  that 
particular  they  would  make  better  dividends.  I  know  that  in 
the  telephone  business  we  started  out  with  the  idea  that  insu- 
lation was  not  necessary.  I  experimented  on  lines  without  in- 
sulation, and  found  it  worked  all  ri^ht  on  lines  ten  or  twenty 
miles  long,  but  for  long  distances  the  result  was  different.  We 
then  gave  up  that  idea,  but  we  have  not  yet  reached  the  point 
indicated  by  Mr.  Black,  of  perfect  insulation.  In  travelling  over 
Canada  and  visiting  its  various  towns,  I  think  I  can  say  that 
there  is  no  place  where,  this  matter  is  looked  after  properly.  I 
think  if  a  little  more  engineering  work  were  done  in  the  way  of 


testing,  and  in  completing  insulation  where  possible,  it  w(juld  be 
found  more  profitable  in  the  long  run.  Therefore,  I  think  Mr. 
IJlack's  paper  is  one  which  ought  to  be  carefully  studied,  as  it  is 
highly  valuable  in  this  connection. 

Mr.  Neilson  :  There  is  one  point  on  which  I  have  to  take 
issue  With  Mr.  Black.    He  spoke  of  testing  the  telephone  lines 
during  the  "silent  watches  of  the  night."    I  might  say  that  the 
silent  watches  of  the  night  with  us  would  run  very  far  into  the 
business  of  the  day  before  we  got  through.    In  this  city,  with 
4000  wires,  it  would  be  jiecessary  to  put  on  a  very  active  man  to 
get  through  with  the  necessary  work.    I  do  not  know  of  any 
telephone  company  that  does  the  testing  of  its  wires  periodically 
every  day  ot  night,  and  1  doubt  very  much  whether  it  would  be 
possible,  without  a  very  large  staff  indeed.    You  will  see  that  it 
would  take  quite  a  few  minutes  to  put  the  wire  on  and  simply 
take  the  constant.    The  paper  brings  to  mind  many  incidents 
connected  with  my  telegraphic  experience.    I  am  probably  the 
oldest   telegraph    operator    present,    and    I    remember  the 
time,  away  back  in  '54,  when  men  who  talked  about  testing  lines 
were  simply  considered  humbugs.    1  can  remember  when  I  first 
obtained  a  galvanometer,  and  tested  some  lines  of  the  Dominion 
Telegraph  Company.    First,  we  had  a  ground  on  the  line  from 
here  to  Hamilton,  and,  with  fear  and  trembling   I  announced 
that  it  was  somewhere  near  the  Humber.    A  man  drove  out 
there,  and  found  about  half  a  mile  of  the  line  floating  in  the  lake, 
so  we  were  quite  satisfied  with  the  test.    Another  day,  we  dis- 
covered a  ground  on  the  line  between  here  and  Oakville.  The 
test  showed  that  the  ground,  measured  in  the  ordinary  way,  was 
away  up  past  Hamilton,  even  away  up  on  the  mountain  there 
(laughter),  so  I  then  used  the  loop  test,  after  which  I  announced 
that  it  was  a  little  bit  this  side  of  Oakville.    We  sent  out  a  first- 
class  lineman  but  he  could  not  find  it,  and  he  drove  back  again, 
with  the  same  result.    The  general  manager  and  myself  drove 
out  again,  and  found  the  difficulty  was  caused  by  a  cross  with  the 
wires  of  the  Montreal  Telegraph  Company  this  side  of  Oakville, 
and  that  Company,  with  their  usual  kindness  in  such  matters, 
had  immediately  grounded  their  line  at  their  Toronto  office,  so 
you  can  see  how  the  measurement  was  obtained.    I  remember 
another  instance  where  I  tested  a  wire,  and  announced  that  the 
ground  was  twenty  miles  east  of  Toronto.    A  Frenchman  went 
out,  and  when  he  came  back  he  could  not  express  himself  fully 
enough  on  the  wonderful  ability  of  that  machine.    He  said,  "I 
find  it  just  at  the  mile  post."    He  considered  that  that  beat  any- 
thing in  the  way  of  a  test  he  ever  heard  of.    I  have  much  pleas- 
ure in  moving  a  vote  of  thanks  to  Mr.  Black  for  his  very  clear 
and  lucid  paper  on  the  subject.    It  is  something  we  ought  to 
study  up  more  fully  than  we  have  done,  and  1  hope  that  the 
young  members  of  the  Association,  at  least,  will  do  so. 

Mr.  Thornberry  :  Many  of  us  electric  light  and  telephone 
men  have  been  in  the  telegraph  business,  in  the  old  days  when 
insulation  was  not  considered  of  any  practical  value  at  all.  I 
think  it  was  a  telegraph  company  in  Toledo,  which  in  those  days, 
when  insulators  were  not  used,  hung  their  lines  upon  the  fences, 
and  they  swore  up  and  down  that  those  lines  worked  better  than 
the  ones  that  were  insulated.  I  think  the  question  of  insulation 
for  light  conductors  is  a  very  iinportant  one.  I  think  the  man- 
ufacturers are  doing  their  best  to  produce  cheap  and  good  wires, 
but  owing  to  the  expense,  except  in  isolated  cases,  we  must  de- 
pend on  insulators  outside  of  the  question  of  insulating  wire. 
Construction  is  very  important  now,  and  I  think  we  can  leam 
from  such  papers  as  we  have  just  heard  a  great  deal  that  is  val- 
uable. I  beg  to  second  Mr.  Neilson's  motion  for  a  vote  of 
thanks  to  Mr.  Black. 

The  motion,  having  been  put  to  the  meeting,  was  carried. 
Mr.  Black  :  With  regard  to  what  Mr.  Neilson  has  said,  I  did 
not  intend  that  every  telephone  office  or  telegraph  office  should 
test  its  lines  every  day  or  night  ;  I  said  "periodically  testing 
them,"  which  meant  if  you  run  over  your  4,000  wires  once  in  a 
fortnight  that  would  be  quite  sufficient  to  keep  one  man  going  in 
a  large  place  like  this,  testing  each  line  at  regular  intervals.  Of 
course,  if  they  get  them  underground,  the  testing  is  not  so  im- 
portant ;  where  there  are  so  many  connections  there  is  sure  to 
be  some  little  leakage  somewhere. 

Mr.  Thomson  :  I  have  been  waiting  for  someone  to  take  up 
the  cudgels  for  the  electric  light  men.  Mr.  Black  says  they  pay 
more  attention  to  seeing  that  the  wires  are  covered  with  some 
kind  of  covering  than  they  du  to  insulation.  I  certainly  think 
his  information  must  be  far-fetched  in  this  respect,  because  I 
think  from  the  time  the  electric  light  companies  were  start- 
ed, It  has  always  been  with  them  a  gieat  object  to  get  good  in- 
sulation. 

Mr.  A.  B.  Smith  ;  I  presume  that  Mr.  Thomson  is  speaking 
for  Hamilton.  I  am  in  a  position  to  speak  for  a  good  many 
other  places,  and  I  have  to  say  that  insulation  is  looked  upon  as 
only  a  secondary  consideration.    It  is  "get  there  "  anyway. 

Mr.  Thomson  :  I  think  if  the  telegraph  and  telephone  men 
would  pay  a  little  more  attention  to  insulation  it  would  be  well 
for  them,  too. 

Mr.  McFarlane  :    I  do  not  mean  it  as  any  reflection  upon  the 
electric  light  men,  but  I  have  been  in  places  where  I  was  sur- 
prised that  the  electric  light  inspector  would  allow  such  wiring 
to  be  done.  4^ 
.    Mr.  Smith  :    Not  in  Ontario.  (Laughter.) 

Mr.  McFarlane  :    Yes,  in  Ontario. 

The  President  :    In  the  days  when  insulation  was  not  consid- 
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ered  of  any  account,  we  used  to  run  bare  wires.  The  Brush 
Company  ran  their  circuits,  16,  18  and  20  arc  lights,  on  bare 
wires,  but  it  was  very  soon  discovered  that  it  would  be  just  about 
as  well  to  have  something  on  them.  There  is  no  doubt  what- 
ever that  a  good  deal  of  the  insulation  that  has  been  put  upon 
electric  light  wires  has  been  of  no  account  at  all ;  in  my  opinion 
the  wires  would  be  very  much  better  without  it-^not  that  I  am 
advocating  bare  wires  at  all,  but  much  of  the  so-called  insulation 
means  simply  false  security,  and  is  the  cause  of  a  great  deal  of 
trouble.  For  instance,  if  the  wires  were  bare,  and  a  contact 
came  on  them,  it  would  be  at  once  discovered  by  various  tests 
made  during  the  day  for  grounds.  But  with  the  so-called  insu- 
lation, where  there  may  be  a  hundred  crosses  one  after  the 
other,  the  tests  do  not  show  them,  until  a  rainstorm  comes 
along,  and  they  all  develop  at  once,  causing  much 
trouble.  Mr.  Black  spoke  of  the  importance  of  meas- 
uring the  resistance  of  wire  as  regards  quality.  That 
is  a  most  important  point,  and  it  has  been  impressed  upon 
me  in  a  very  forcible  manner  in  the  construction  of  electrical 
machines  ;  unless  the  wire  is  tested  very  carefully,  one  half  of 
the  good  result  is  lost.  One  dynamo  may  be  built,  and  run  per- 
fectly, with  a  large  out-put  for  a  reasonable  amount  of  power, 
and  run  cool.  Another  machine  may  be  built  from  the  same 
patterns,  the  same  wire,  the  same  quality  of  insulation  on  it,  and 
you  cannot  get  from  it  one  half  of  the  results,  and  the  concern 
gets  hot  enough  to  burn  itself  up.  That  is  a  point  which  build- 
ers ot  machines  will  have  to  considc  more.  I  have  no  doubt 
that  in  a  rough  manner  the  quality  of  the  wire  is  examined  into, 
but  more  depencls  upon  good  conductivity  than  anything  else  in 
the  business.  It  means  the  saving  of  a  good  many  dollars  in  a 
year  in  the  question  of  fuel.  There  is  another  point  I  would  like 
to  heai  discussed,  and  that  is,  the  testing  of  electiic  light  lines 
for  bad  connections  or  faulty  circuits.  Mr.  Black  suggested  the 
testing  of  such  lines  daily  for  resistance.  This  I  think  he  would 
find  impracticable  for  the  reason  that  the  measurements  would 
have  to  be  made  through  the  carbons  of  the  lamps.  This  would 
introduce  an  ever-varying  quantity,  as  some  of  the  carbons 
might  be  short  with  burnt  ends,  making  perfect  contact.  When 
many  of  the  lamps  were  newly  trimmed  the  resistance  from 
poor  contact  or  dirty  points  might  measure  away  up  in  the  thou- 
sands of  ohms,  in  fact  approach  an  open  circuit.  That  is  the 
difficulty  that  would  have  to  be  contended  with  in  a  test  for  re- 
sistance. It  is  an  important  matter  to  ascertain  the  condition 
of  a  circuit,  and  if  there  is  an  electric  light  man  here  who  knows 
of  any  means  of  demonstrating  that  condition  of  a  test,  it  would 
be  of  great  advantage  to  the  fraternity. 

Mr.  Black  :  In  reply  to  Mr.  Thomson,  I  knew  of  the  case  of 
an  electric  light  company  having  their  wires — one  of  these 
"undertaker's  wires,"  as  they  are  called — lying  on  the  cornice  of 
a  building  weeks  at  a  time,  during  all  kinds  of  weather.  In  a 
country  town  where  I  was,  I  saw  one  of  these  underwriter's  wire 
lines  running  into  a  church,  at  an  angle  of  45  degrees,  without 
any  insulator  at  the  window,  or  anything  to  prevent  the  dripping 
of  the  rain  from  the  wood,  and  then  turning  up  inside  again. 
Now,  the  amount  of  rain  that  ran  through  there  might  set  the 
casings  of  that  window  on  fire. 

Mr.  Thomson  :  I  am  afraid  an  electric  light  company  did  not 
put  that  in — that  was  a  farmer's  installation,  not  an  electric  light 
company's. 

The  President  :  Mr.  W.  A.  Tower,  of  Toronto,  will  read  a 
paper  on  "Underground  Construction." 

UNDERGROUND  CONSTRUCTION. 

It  is  only  within  the  last  six  or  seven  years  that  underground  condu'ts  for 
electrical  purposes  have  been  constructed  to  any  extent,  although  as  early  as 
i8o8  Soemering,  a  Russian  scientist,  exploded  mines  electrically  through  an 
underground  wire  a  mile  long,  and  in  1837  Cooke  and  Wheatstone  operated 
the  first  practical  telegraph  sys'-em  in  the  world  by  means  of  under- 
ground wires.  At  that  tipie  the  art  of  insulation  was  in  its  infancy,  and  the 
underground  was  soon  abandoned  for  the  overhead  wire.  Within  the  last 
few  years,  however,  the  insulation  of  wires  and  cables  for  underground  work 
seems  to  have  been  nearly  perfected,  and  at  the  present  time  we  have  rea- 
son to  believe  that  we  will  never  be  troubled  on  that  score  if  proper  care  is 
taken  in  manufacturing  and  laying  the  cables. 

As  my  experience  has  been  chiefly  confined  to  underground  construction 
in  connection  with  telephone  work,  the  descriptions  in  this  paper  refer  to  that 
class  of  construction,  although  electric  light  cables  could  be  put  in  the  same 
style  of  conduit. 

The  first  work  of  burying  wires  in  America  was  done  in  Washington,  D. 
C,  but  I  believe  the  system  did  not  work  satisfactorily,  and  is  to  be,  or  has 
been  remodeled.  The  next  work  of  any  importance  was  done  in  Chicago, 
when  they  adopted  the  drawing  in  system,  the  only  practical  system  for 
telephone  work  at  the  present  time. 

A  drawing  in  system  is  one  where  any  number  of  ducts  can  be  laid  and 
used  at  any  time  without  having  to  dig  them  up,  or  having  to  lay  the  cables 
at  the  time  the  conduit  is  laid.  This  system  does  not  necessitate  the  use  of 
any  particular  material  or  make  of  conduit — of  which  there  are  a  great 
many;  the  principal  ones  are, — ist,  iron  pipe;  2nd.  cement-lined  iron 
pipe;  and  3rd,  the  Wyckoff.  There  are  several  others,  but  most  of  them 
have  been  discarded  for  various  reasons,  while  others  I  have  never  seen  and 
cannot  give  any  description  of  them. 

In  building  an  iron  pipe  conduit,  after  the  trench  has  been  dug,  a  layer 
of  concrete  about  three  inches  thick  is  laid,  wide  enough  to  allow  an  inch  or 
more  between  each  pipe,  and  three  inches  on  each  side.  A  row  of  pipes  is 
then  laid.  The  pipe  lengths  vary  from  14  to  22  feet,  and  are  screwed  together 
by  regular  threaded  couplings.  After  this  is  done,  concrete  is  put  on,  filling 
up  the  spaces  between  the  pipfs  and  the  three  inches  on  each  side.  The 
concrete  is  then  levelled  off  about  one  inch  above  the  pipe.  Another  row 
of  pipe  is  then  pu^down,  and  the  process  repeated  until  the  proper  number 
of  ducts  has  been  laid.  The  top  layer  of  pipe  is  then  covered  with  three 
inches  or  more  of  concrete,  and  the  trench  filled  in. 

The  cement  lined  pipe  comes  in  lengths  of  about  8  feet  with  bevelled  male 
and  female  ends,  and  is  laid  in  the  .same  way  as  the  iron  pipe.    The  joints 


are  made  by  bringing  male  and  female  ends  together,  and  covering  the 
junction  with  neat  cement. 

The  Wyckoff  conduit  consists  of  pieces  of  thoroughly  creosoted  wood, 
about  8  feet  4  in.  long.  4'/iin.  in  diameter,  with  a  three  inch  hole 
through  the  centre,  the  ends  counter-bored  and  tenoned.  There  is  first  laid 
an  inch  and  a  half  board  in  the  bottom  of  the  trench,  which  is  wide  enough 
to  hold  the  proper  number  ot  ducts.  The  ducts  are  then  laid  on  this,  layer 
by  layer,  the  joints  being  made  by  joining  the  male  and  fema[e  ends  about 
half  the  length  of  the  tenon,  when  hot  pitch  is  poured  on,  and  the  lengths 
then  driven  together.  After  the  ducts  are  all  laid,  a  1%"  board  is  placed 
on  top  to  protect  the  ducts  from  the  picks  of  workmen  digging  across  the 
line  ol  the  conduit.  This  all  appears  very  simple  to  those  who  have  had  no 
experience  with  this  work,  but  some  of  the  difficulties  which  have  to  be 
overcome  are  by  no  means  trifling.  In  the  first  place,  after  deciding  upon 
the  route  to  be  followed,  it  is  necessary  to  find  out  whether  there  is  room 
enough  on  the  street  to  lay  the  conduit,  as  the  gas  main?,  water  mains  and 
other  pipes  may  have  been  laid  before  the  conduit  was  thought  of.  The 
Engineer  or  Supt.  of  construe  ion  applies  to  the  city  an<l  gas  company  for 
the  location  of  their  mains,  which  inlormation,  as  a  rule,  is  given  very  gra- 
ciously, but  in  three  out  of  five  cases  the  position  given  is  not  correct  within 
two  or  three  feet,  and  about  the  only  use  made  of  the  information  is  to  tell 
on  which  side  of  the  street  the  mains  are,  and,  consequently,  test  holes  have 
to  be  dug  to  locate  the  pipes  before  the  work  can  be  started.  As  a  general 
rule  the  bottom  of  the  conduit  is  put  below  the  level  of  the  gas  mains,  and 
when  a  corner  is  reached  it  is  often  necessary  to  carry  part  of  the  ducts 
over  the  mains,  and  part  under  them.  In  some  of  the  larger  cities  of  the 
States  where  there  are  two  or  three  gas  companies,  the  conduit  trenches  at 
street  intersections  often  have  to  be  as  deep  as  ten  feet,  on  account  of  the 
numerous  pipes  that  cross  one  another  at  such  points.  The  manholes  are 
usually  located  at  street  intersections,  and  consist  of  chambers  about  7  feet 
long,  5  ft.  wide,  and  7  ft.  deep  with  brick  walls  laid  in  cement,  and  a  cast 
iron  head  and  cover,  generally  made  to  bolt  down  tight  to  keep  out  water. 
After  the  conduit  is  laid  and  manholes  built,  an  entrance  must  be  obtained 
to  the  telephone  building,  which  too  often  has  been  built  without  proper 
consideration  for  the  handling  of  cables.  The  largest  telephone  exchange 
in  the  States  has  this  fault  ;  the  first  cables  were  pulled  into  the  bottom 
duct,  and  it  was  found  that  it  would  be  impossible  to  ever  get  at  them 
again.  The  consequence  is,  that  if  a  cable  gives  out  it  will  have  to  be  left, 
and  the  duct  sacrificed.  I  do  not  think  there  are  two  exchanges  which  have 
the  same  appliances  for  handling  cables,  every  engineer  having  a  different 
idea  as  to  how  it  should  be  done,  and  as  yet  a  perfect  system  has  not  been 
adopted  anywhere. 

In  pulling  in  cables,  we  first  have  to  get  a  rope  through  the  duct.  This 
is  done  with  wooden  rods,  about  four  feet  long,  equipped  with  malleable-iron 
couplings.  A  rod  is  inserted  into  the  duct  which  is  to  be  used,  a  second  one 
jointed  on  to  it,  and  both  pushed  into  the  duct  ;  this  process  is  repeated 
until  the  rods  extend  to  the  next  man  hole.  A  rope  is  attached  to  the  first 
rod,  and  the  rods  and  the  rope  pulled  back  into  the  first  man-hole,  and  the 
rods  uncoupled  as  they  are  pulled  in.  The  rods  are  handled  quite  easily, 
two  men  being  able  to  rod  400  ft.  of  conduit  in  about  fifteen  minutes.  The 
rope  is  then  fastened  to  an  iron  clevis,  about  10"  long,  made  to  fit  the  cable 
and  riveted  on  to  the  end  of  it,  the  reel  of  cable  being  on  the  holder.  The  cable 
is  then  ready  to  pull  in,  Which  is  done  with  a  winch  geared  to  an  upright 
shaft  with  a  sliding  drum,  and  so  arranged  that  the  drum  can  be  placed 
exactly- opposite  the  duct  through  which  the  cable  is  to  be  drawn,  thereby 
avoiding  pulling  the  cable  around  or  over  any  corners  of  the  conduit. 

After  the  cables  are  in,  the  splicing  is  to  be  done.  This  operation  requires 
the  greatest  of  care,  and  only  thoroughly  reliable  men  should  ever  be  em- 
ployed to  do  this  work.  In  making  a  splice,  the  cables  from  each  way  are 
bent  into  their  proper  place  i-n  the  man-hole,  and  then  cut  to  the  proper 
length,  which  allows  the  end  to  lap  about  a  foot.  The  lead  is  then  stripped 
off  each  end  the  length  of  the  lap,  and  a  piece  of  lead  pipe,  large  enough  to 
cover  the  wires  when  spliced,  is  then  slipped  over  one  of  the  ends;  the  wires 
are  separated  in  pairs  and  turned  back  as  far  as  the  lead  is  stripped.  Two 
pairs  of  the  bottom  wires,  one  from  each  end,  are  then  taken,  and  the  insu- 
lation stripped  off,  care  being  taken  not  to  nick  the  wire?.  A  paper  sleeve 
is  then  put  on  one  end  of  each  wire,  the  wires  twisted  together,  and  the 
sleeve  slipped  back  over  the  junction  of  the  wires.  After  all  the  pairs  are 
joined  in  this  way,  they  are  boiled  out  with  hot  paraffin,  to  vaporize  any 
moisture  that  may  have  been  absorbed  while  making  the  splice.  A  piece  of 
paper  is  bound  aroundall  the  wires  to  keep  the  paper  sleeves  in  position ;  the 
lead  sleeve  is  now  pulled  over  the  splice,  and  a  regular  plumber's  joint  wiped. 

If  a  workman  is  careless  in  making  a  splice  he  is  liable  to  leave  a  wire 
open,  or  he  may  not  boil  it  out  thoroughly,  and  so  leave  enough  moisture 
there  to  bring  the  insulation  of  the  cable  very  low,  and  it  is  difficult  to 
locate  such  a  fault  exactly  without  '(pening  splices  until  it  is  found. 

Before  a  splice  is  started,  the  cable  is  tested  back  to  the  office,  or  to  the 
point  from  which  it  starts,  for  open  and  grounded  wires  ;  the  length  to  be 
spliced  on  is  also  tested  in  the'  same  way,  and  if  any  such  wires  are  found 
they  are  spliced  together,  so  that  although  there  might  be  a  faulty  wire  in 
every  section  of  the  cable  there  would  still  be  only  one  bad  wire  from  end  to 
end.  If  the  testing  were  not  done,  a  faulty  wire  in  one  section  might  be 
spliced  to  a  good  wire  in  the  next,  and  so  on,  in  which  case,  the  more  sec- 
tions of  cable  the  more  faulty  wires  there  would  be  in  the  entire  le  gth. 
Alter  all  the  splices  are  made,  and  the  pole  or  building  terminal  and  office 
terminal  put  on,  the  wires  are  tested  out  and  put  on  corresponding  binding 
posts  at  each  end.  A  capacity  and  insulation  test  is  made,  and  if  it  is  up  to 
the  standard,  ttie  cable  is  ready  for  use.  At  present  the  insulation  must  be 
at  least  500  megohms  per  mile,  and  the  capacity  at  most  .08  microfarad 
per  mile. 

The  subject  of  underground  construction  is  too  large  a  one  to  be  treated  in 
any  sort  of  detail  in  such  a  paper  as  this,  but  if  any  of  you  care  to  follow 
the  subject  further  you  are  heartily  welcome  to  inspect  the  underground 
work  of  the  Bell  Telephone  Company  in  this  city. 

DISCUSSION. 

The  President  :  I  would  like  to  ask  Mr.  Tower  if  he  found 
in  the  course  of  his  experience  any  bad  effects  from  the  leakage 
supposed  to  come  from  the  grounded  lines  of  the  street  railway? 
I  have  heard  that  there  is  a  certain  amount  of  trouble  caused  in 
that  way.  The  point  is  one  which  it  seems  may  presently  be- 
come important  ;  I  suppose  it  will  be  a  question  for  the  telephone 
company  to  say  whether  they  can  fix  the  responsibility  on  the 
street  railway. 

Mr.  Tower  :  There  is  certainly  a  difference  of  potential  be- 
tween some  of  our  cables.  There  is  one  case,  where  we  had  a 
separate  section  of  cable,  where  by  touching  this  section  we  got 
a  spark  as  large  as  you  get  from  an  ordinary  telephone  genera- 
tor, but  as  far  as  ascertaining  the  point  you  speak  of,  it  has  not 
been  there  long  enough  yet,  but  there  is  certainly  a  difference 
between  our  cables  underground. 

The  President  :    Have  you  found  that  the  quality  of  the  con- 
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duit  made  any  difference  ?  Is  one  what  you  might  call  a  better 
insulator  than  the  other?  Would  that  spark  be  due  to  induction 
or  a  leaky  current  ? 

Mr.  Tower  :  It  is  supposed  to  be  due  to  the  cable  being  par- 
tially grounde.I  at  some  points.  Of  course,  I  have  not  had  very 
much  experience  in  that.  I  do  not  see  that  any  one  particular 
kind  of  conduit  would  make  any  difference.  The  only  way  in 
which  we  hope  to  overcome  it  is  by  grounding  our  cables  as 
often  as  is  necessary  in  the  manholes — trying  to  keep  the  same 
tension  in  the  manholes.  It  is  impossible  at  present  to  say 
whether  it  will  be  successful. 

The  President  ;  The  reason  I  ask  is  this  :  the  question  of 
underground  conduits  is  becoming  very  interesting,  not  only  to 
the  telephone  companies,  but  to  other  companies  engaged  in  the 
distribution  of  electrical  currents.  There  are  two  kinds  of  con- 
duits, as  you  say,  that  might  come  into  use — one  in  which  the 
conductor  is  insulated,  and  the  conduit  is  as  good  as  the  ground, 
and  the  other  formed  of  non-ccvnducting  material  through  which 
bare  wires  may  be  drawn.  I  do  not  know  whether  conduits 
of  that  kind  give  remarkably  good  results — those  made  with 
creosoted  paper,  through  the  pipes  of  which  bare  wires  have 
been  run.  Any  information  from  those  who  have  had  practical 
experience  would  be  of  great  value  to  those  who  are  in  the  busi- 
ness, or  who  may  be  in  future. 

Mr.  McQuaide  ;  I  can  give  you  a  little  information.  I  only 
know  of  one  place  in  the  United  States  where  they  have  been 
tried,  and  it  has  not  been  a  success.  The  parties  who  furnished 
that  material  are  rivals  in  business  of  mine,  but  nevertheless,  I 
think  I  am  right  in  saying  that  in  Minneapolis,  where  it  was 
tried,  it  has  not  been  found  1  success.  They  tried  it  with  feed 
wires,  but  they  had  to  keep  one  man  all  the  time  taking  it  up. 
It  was  a  disastrous  failure.  I  do  not  know  why  it  was  a  failure, 
but  it  was  all  taken  up.  There  are  a  good  many  reminiscences 
in  connection  with  the  conduit  business,  not  going  cjuite  so  far 
back  as  those  of  the  telegraph  business  ;  but  about  fourteen 
years  ago,  when  the  electric  light  first  began  to  be  thought  of 
some  general  use,  it  was  thought  that  nothing  would  do  but 
something  that  was  a  non-conductor,  but  opinions  seem  to  have 
advanced,  until  now  they  seem  to  have  reached  a  point  when  it 
seems  to  be  the  idea,  both  of  telegraph,  telephone  and  electric 
light  companies,  that  the  only  thing  you  want  is  a  hole  in  the 
ground,  and  let  the  wire  men  do  the  rest. 

The  President  :  There  is  another  point  on  which  Mr.  Tower 
might  enlighten  us,  and  that  is  the  use  ofceosoted  conduits,  the 
effect  they  have  on  the  lead  covering  of  the  cable. 

Mr.  Tower  :  There  are  many  opinions  on  that  subject,  which 
has  been  pretty  well  ventilated.  Some  claim  that  it  does  not 
affect  the  cable,  while  others  are  taking  it  out,  cjaiming  that 
their  cable  is  being  injured  by  it,  so  I  do  not  care  to  express  any 
opinion  upon  it.  ,  . 

Mr..  A.  A.  Wright  :  Did  I  understandHhe  gentleman  correct- 
ly, that  all  we  had  to  do  was  to  put  the  wire  in  the  ground,  and 
it  was  all  right?  (Laughter)- 

Mr.  McQuaide  :  I  said  that  all  that  was  necessary  was  a  hole 
in  the  ground.  Cables  can  now  be  made  to  do  just  as  well  if 
laid  in  the  ground.  Of  course  they  have  to  be  prepared  in  a 
special  manner.  All  the  conduit  is  for  is  to  protect  the  cable,  to 
enable  you  to  draw  it  in  and  out  for  the  purpose  of  repairs. 

Mr.  Starr  :  I  would  like  to  ask  one  question.  In  these  con- 
duits, do  you  find  any  electrical  action  between  the  grounded 
wires  of  the  street  railway  and  the  metallic  circuit  that  is 
insulated  ? 

Mr.  Tower  :  The  trouble  is  the  action  on  the  lead  casing  of 
the  cable.  To  my  knowledge  we  never  had  any  trouble  on  the 
wires  inside  the  cable,  but  it  is  the  action  that  sets  up  between 
the  different  molecules  on  the  lead  covering  of  the  cable. 

Mr.  Starr  :  If  they  were  insulated,  even  with  creosoted  wood, 
would  not  that  prevent  any  such  action  ? 

Mr.  Tower  :  I  have  had  very  little  experience  of  that,  and 
am  hardly  able  to  say. 

Mr.  A.  B.  Smith  :  Mr.  President,  I  would  like  to  move  a  vote 
of  thanks  to  Mr.  Tower  for  his  paper,  which,  I  am  sure,  has  been 
very  much  appreciated  by  those  in  the  business. 

The  motion  was  seconded  and  carried. 

The  President  :  The  old  telegraphers  have  been  indulging  in 
reminiscences  of  the  way  in  which  they  used  to  do  it  in  the  year 
one,  and  it  has  occurred  to  me  that  it  would  be  interesting  if  our 
friend  Mr.  Smith  would 'give  us  some  idea  of  what  is  being  done 
at  present,  In  the  most  modern  developments  of  the  use  of  the 
electric  current  for  telegraphy. 

Mr.  Smith  :  I  did  not  expect  to  be  called  upon  in  this  way, 
and  I  do  not  know  whether  I  can  say  much  that  will  be  of  inter- 
est to  you.  We  have  been  indulging  to  such  an  extent  in  remi- 
niscence that  it  puts  one  in  mind  of  an  old-time  camp  meeting. 
When  a  practical  electrician,  or  anybody  engaged  in  the  electri- 
cal business,  begins  to  talk  about  the  way  things  were  done  fifty 
years  ago — drop  him.  (Laughter).  Talking  of  batteries,  we  have 
made  a  new  departure  in  the  head  office  here  of  the  G.  N.  W. 
Telegraph  Co.  We  have  entirely  dispensed  with  the  use 
of  batteries,  and  have  adopted  generators,  and,  although  the 
system  is  incomplete,  being  simply  in  a  transitory  state,  still  it  is 
far  enough  advanced  to  enable  anyone  who  wishes  to  see  it  to 
do  so,  and  they  will  be  very  welcome.  After  a  good  deal  of 
hunting  around  and  tracing  up  all  we  could  find  relating  to  the 
subject,  and  inquiring  into  different  systems,  we  finally  adopted 
what  is  known  as  the  motor-generator  system,  or  the  transform- 


er. In  some  of  the  large  cities  of  the  L  nited  S'.aie^  there  are 
none  here,  ours  is  the  first  installation  in  Canad?;  they  have  a 
motor  driving  a  lot  of  generators  at  different  potentials;  others 
use  an  engine,  and  that  means  a  good  deal  —it  means  duplicate 
machinery  for  everything.  In  looking  the  thing  ove^  we  came 
to  the  conclusion,  being  very  favorably  situated  here  as  legards 
power,  having  two  power  companies,  that  at  no  time  would  we 
be  likely  to  have  to  shut  down  for  any  cause  other  th.in  a  fire  in 
our  building,  which,  of  course,  is  a  very  remote  possibility.  1 
might  just  say  that  the  machine  we  have  in  use  was  built  by  our 
President,  and  he,  probably,  could  tell  you  more  about  it  than  I 
can.  However,  the  pattern  adopted  is  the  one  horse  power  style, 
ring  armature,  having  32  sections — 16  are  on  the  motor  side 
and  16  on  the  generator  side.  These  coils  are  separated  from 
each  other  by  very  thick  wooden  and  mica  insulation.  They 
are  arranged  for  no  volt  current  to  all  the  motors,  and  on 
the  generator  side  for  75,  150  and  300  volts.  Well,  as  I  was 
saying,  some  of  these  have  been  put  into  practical  use  and 
have  quite  exceeded  our  expectations  so  far  as  efficiency 
and  comfort  goes  ;  we  get  a  better  current  with  less  trouble. 
In  addition  to  that,  we  are  running  our  locals  or  sounders, 
short  circuit  instruments  in  the  office,  on  which  we  have  a 
six  volt  machine  antl  about  one  hundred  amperes  of  cur- 
rent. Of  course  it  meant  a  great  many  changes  in  the  office 
wiring  and  the  switching  apparatus,  and  if  you  were  interested  at 
all, in  knowing  how  the  connections  were  made,  I  might  be  able 
to  draw  you  something  on  this  blackboard.  (Diagram  shown 
on  blackboard.)  In  the  old  days  we  have  heard  so  much  about, 
it  was  never  customary  to  work  more  than  four  or  five  lines  out 
of  one  battery  ;  to  work  more  than  that  was  to  use  up  the  battery 
and  you  could  never  get  very  satisfactory  results.  In  our  office 
we  have  displaced  some  three  thousand  cells,  and  what  I  was 
wanting  to  get  at  is  this — practically  the  capacity  of  these 
machines  is  unlimited;  you  can  load  them  up  "  out  of  sight.'' 
We  are  now  working  about  fifty  of  our  long  lines  out  of  one  of 
these  small  machines.  The  machines  are  slow  speed,  running 
at  about  900,  taking  an  ampere  and  a  half  of  current  at  1 10.  I 
do  not  see  any  reason  why  they  should  not  run  forever. 

Mr.  McFarlane  :  I  would  like  to  ask  Mr.  .Smith  to  give  us 
some  idea  of  the  economy  of  that  apparatus,  what  it  does  away 
with,  what  it  costs,  &c. 

Mr.  Smith  :  That  depends  a  good  deal  upon  what  you  pay  for 
power.  A  plant  such  as  I  have  described  takes  between  two  and 
three  horse  power. 

Mr.  Kammerer  :  It  the  dynamo  is  running,  furnishing  current 
to  the  line,  if  you  find  the  lamp  glow  you  take  out  the  plug  ;  that 
takes  out  the  current  from  your  line  ;  how  is  that  line  tested  ? 

Mr.  Smith  :  We  simply  leave  it  out  until  the  ground  is  taken 
off.  We  know  if  that  lamp  glows  that  the  ground  is  close  by  ; 
there  are  a  dozen  different  ways  of  testing. 

Mr.  Kammerer  :  It  throws  that  line  out  of  circuit  ? 

Mr.  Smith  :  Yes,  but  if  you  were  in  the  telegraph  business 
you  would  know  that  that  does  not  affect  it  very  much.  (Laugh- 
er.)   We  have  lots  of  wires  to  fall  back  on. 

The  President  ;  Do  you  use  these  dynamo  currents  for  testing 
purposes.    Perhaps  that  is  what  Mr.  Kammerer  meant  to  ask  ? 

Mr.  Smith  :  Yes,  certainly  we  can. 

The  President  :  That  closes  the  programme  for  the  afternoon, 
but  Mr.  Rosebrugh  will  now  by  means  of  a  stereoptican  project 
upon  a  screen  and  an  electric  arc  show  you  its  operation  in  an 
arc  lamp. 

The  exhibition  proved  to  be  a  revelation  to  most  of  the  mem- 
bers and  deeply  interesting. 

THE  DINNER. 

At  8  o'clock  in  the  evening  the  members  of  the  Association  to 
the  number  of  about  fifty  dined  together  at  McConkey's  restaur- 
ant. The  tables  were  tastefully  arranged  and  decorated,  and  the 
excellence  of  the  menu  was  the  subject  of  many  compliments 
bestowed  upon  the  worthy  restaurateur.  Excellent  music  was 
discoursed  throughout  the  proceedings  by  an  Italian  band. 

Upon  the  removal  of  the  cloth,  the  President  said  :  It  has  been 
understood  that  this  gathering  is  entirely  informal,  and  there  is 
no  toast  list  ;  yet  I  feel  it  my  duty  to  call  upon  you  to  fill  up 
your  glasses  and  drink  the  health  of  Our  Queen. 

The  toast  having  been  duty  honored,  M'-.  Martin  favored  the 
company  with  a  song,  which  elicited  a  vigorous  encore,  to  which 
he  responded  with  another  selection. 

Mr;  Starr:  We  have  all  heard  the  ruling  just  now  of  the 
President,  in  which  he  stated  there  were  to  be  no  toasts  to-night, 
but  we  have  had  one,  and  I  think  there  should  be  one  move.  I 
think  every  one  who  has  listened  to  his  address  to-day,  and  who 
is  acquainted  with  his  indefatigable  exertions  in  the  interest  of 
the  Association  during  the  past  year,  will  gladly  fill  their  glasses 
and  join  with  me  in  drinking  the  health  of  the  President  of  the 
Canadian  Electrical  Association. 

The  toast  having  been  drunk  with  musical  honors,  three 
cheers  and  a  tiger,  the  President  spoke  as  follows  : 

Centlemen  of  the  Canadian  Electrical  .Association  :  While  it 
is  not  my  intention,  not  being  a  speaker,  to  inflict  upon  you  any 
speech  on  this  occasion,  I  must  not  omit  to  express  to 
you  n\v  very  hearty  thanks  for  the  manner  in  which  you 
have  just  responded  to  the  toast  given  you  by  m\-  friend, 
Mr.  Starr.  Having  broken  through  the  rule  of  the  evejiing, 
we  may  as  well. go  on  breaking  it,  and  I  certainly  have  a  great 
( Continued  Qn  page  26.  J 
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The  second  Convention  of  the  Canadian  Electrical  Associa- 
tion has  been  held.  Elsewhere  will  be  found  a  synopsis  of  the 
proceedings  with  the  papers  that  were  presented  and  discussed. 
The  gathering  was  a  representative  one  in  every  respect.  The 
leading  electric  light,  telegiaph  and  telephone  men  in  the  Do- 
minion were  present  and  took  part  in  the  proceedings.  It  may 
be  said,  that  both  socially  and  from  a  business  point  of  view  it 
was  an  unqualified  success,  and  will  be  the  forerunner  of  many 
more  meetings  of  the  greatest  importance  to  the  industry.  The 
uniform  excellence  of  the  papers  presented  makes  it  almost  im- 
possible to  particularize.  We  have  given  them  fully  in  this  issue 
with  the  exception  of  those  by  Mr.  Rosebrugh  ("Speed  Con- 
trol") and  Mr.  Breiihaupt  ("Long  Distance  Transmission"), 
which  will  appear  in  our  next  issue.  A  complete  report  of  the 
proceedings,  including  verbatim  copies  of  all  the  papers,  will  be 
printed  and  distributed  to  all  the  members  of  the  Association. 
The  paper  by  R.  G.  Black,  who  is  a  son  of  Mr.  Geo.  Black, 
manager  of  the  G.  N.  W.  Telegraph  Co.,  Hamilton,  and  a  gradu- 
ate of  the  School  of  Science,  Toronto,  was  a  most  timely  one, 
and  gives  stiong  indications  of  a  future  lull  of  promise  for  the 
youngest  member  of  the  Association.  It  has  been  suggested 
that  at  future  Conventions  the  papers  be  printed  in  advance  for 
the  use  of  the  members,  so  that  they  may  be  discussed  intelli- 
gently and  in  a  profitable  manner.  As  it  was,  the  business  of 
the  Convention  and  the  various  discussions  were  taken  hold  of 
in  a  vigorous  manner,  and  both  the  work  and  the  fun,  at  the 
sessions  and  the  banquet,  were  handled  with  the  vim  that  elec- 
trical men,  of  all  other  professions,  are  noted  for.  The  members 
are  to  be  congratulated  that  the  "off-meeting,"  as  it  was  termed, 
turneji  out  such  a  complete  success.  It  speaks  well  for  the 
future  of  the  Association,  and  without  doubt  the  forthcoming 
annual  gathering  which  Is  to  be  held  in  Toronto  in  the  month  of 
September,  will  eclipse  in  importance  anything  which  has  pre- 
ceded it. 

ENGINES  FOR  ELECTRIC  LIGHTING. 

I. 

There  are  so  many  points  to  be  considered  in  making  a  com- 
parison between  what  are  called  high-speed  and  low-speed  en- 
gines that  It  is  not  a  simple  matter  to  arrange  the  order  in  which 
they  should  be  taken  up. 

In  this  article  it  is  proposed  to  offer  some  suggestions  on  the 
question  of  the  power  developed  by  engines  of  the  high-speed 
class.  Before  going  further,  the  point  should  be  determined  at 
what  speed  does  an  engine  become  entitled  to  be  called  high- 
speed ?  At  the  Paris  Exhibition  of  1867,  the  Whitworth  Co.,  of 
England,  exhibited  two  Porter-Allen  engines.  The  one  was  a 
condensing  engine,  of  two  feet  length  of  stroke,  .which  was  run 
at  200  revolutions  per  minute  ;  the  other  was  a  non-condensing 
engine  of  one  foot  length  of  stroke,  and  was  run  at  1,000  revolu- 
tions per  minute.  The  engines  were  most  skilfully  designed, 
and  the  workmanship,  like  everything  Whitworth  made,  was  as 
near  to  perfection  as  could  be  had.  The  piston  speed  of  these 
two  engines  was  very  much  higher  than  any  then  in  general 
use,  and  the  one  is  probably  ahead  of  anything  yet  in  use.  The 
speed  of  the  piston,  however,  is  not  generally  considered,  al- 
though it  must  be  used  in  the  calculation  of  the  power.  An  en- 
gine making  two  hundred  revolutions  per  minute  or  over  would, 
by  most  engineers,  be  called  a  high-speed  engine,  without  refer- 
ence to  the  length  of  stroke. 

From  250  to  350  revolutions  per  minute  seems  to  be  usual 
speeds  for  these  high-speed  engines,  and,  as  many  of  them  are 
of  about  nine  inches  to  one  foot  length  of  stroke,  600  feet  per 
minute  is  a  high  piston  speed  for  them.  Power  may  be  defined 
as  pressure  in  motion.  Inside  the  steam  cylinder  there  is  as 
much  pressure  in  the  cylinder  head,  as  there  is  on  the  piston, 
but  it  has  no  motion,  and  consequently  gives  off  no  power.  In 
the  steam  engine,  then,  the  total  pressure  on  the  piston,  and  the 
speed  at  which  it  moves,  are  the  two  elements  in  the  production 
of  the  power.    At  the  commencement  of  the  stroke  the  piston  is 
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dose  to  one  end  of  the  cylinder  and  has  no  nnotion.  Steam  is 
admitted  and  pressure  produced  and  motion.  The  motion  at 
first  is  very  short  but  increases,  until  at  a  point  near  to  the  mid- 
dle of  the  stroke,  the  piston  speed  is  as  great  and  for  an  instant 
greater  than  that  of  the  crank  pin.  The  motion  then  gradu- 
ally diminishes  until  the  piston  comes  to  a  standstill  at  the  other 
end  of  the  cylinder. 

As  horse  power  is  measured  by  the  standard  of  33,000  pounds 
lifted  one  foot  high  in  one  minute  of  time,  the  changes  that  take 
place  within  the  one  minute  are  apt  to  be  overlooked.  In  an 
engine  making  300  revolutions  per  minute,  the  piston  has  come 
to  a  standstill,  in  order  to  reverse  its  direction  ef  motion,  600 
times  each  minute.  The  power  given  off  varies  even  more  fre- 
quently, as  it  is  the  product  of  the  speed  and  pressure,  and  both 
of  these  are  constantly  changing.  It  will  probably  be  more  - 
clearly  seen  if  the  changes  are  noted  for  a  particular  engine. 
Take  the  case  of  an  engme  having  a  cylinder  12"  diameter  and 
12"  stroke,  and  making  300  revolutions  per  minute,  with  steam 
admitted  at  100  lbs.  pressure,  and  cut-off  at  one  quarter  stroke. 
The  horse  power  under  such  conditions  would  be  about  94^^ 
horse  power,  but  if  the  pressure  on  the  piston  at  mid-stroke, 
and  the  speed  at  which  it  is  then  moving  be  taken,  the  horse 
power  would  be  about  255  horse  power.  In  low-speed  engines 
similar  diffeiences  will  be  found,  but  it  is  questionable  if  the  re- 
sults of  these  differences  are  as  great  in  low-speed  as  in  high- 
speed. 

The  great  effect  of  the  weight  of  the  reciprocating  parts,  that 
is  of  the  piston,  piston  rod,  cross  head,  and  part  of  the  connect- 
ing rod,  is  to  reduce  the  pressure  on  the  crank  pin  during  the 
first  part  part  of  the  stroke,  while  the  speed  is  increasing,  and 
to  increase  it  during  the  latter  part,  while  the  speed  is  diminish- 
ing. This  action  tends  very  much  to  equalize  the  pressure  on 
the  crank  pin.  The  effect  of  weight,  in  these  parts,  on  the  motion 
of  the  engine  is  far  greatei  in  high  speed  than  at  low  speed  ; 
and  in  designing  a  high-speed  engine  the  weight  of  these  parts 
should  always  be  taken  into  account.  At  mid-stroke  these  parts 
have  attained  their  highest  speed,  and  moving  at  same  velocity 
as  the  crank  pin,  the  pressure  on  the  piston  is  at  once  conveyed 
to  the  pin. 

From  this  way  of  looking  at  the  matter  it  is  plain  that  there  is 
no  steady  power  given  by  the  engine.  Its  power  is  a  series  of 
perpetual  changes,  the  average  of  which  m  the  engine  in  ques- 
tion is  94^  horse  power.  The  fly  wheel  is  supposed  to  be  a  sort 
of  reservoir  into  which  the  surplus  energy  may  be  stored,  and 
drawn  from  it  if  required.  This,  however,  can  only  be  done  by 
change  of  speed.  These  suggestions  are  offered  as  probable  ex- 
planations of  some  of  the  complaints  made  by  electricians  of  un- 
steadiness in  motion  or  in  power.  The  steam  engine  is  not  so 
perfect  in  its  details  as  some  suppose,  and  when  tested  by  finely 
balanced  and  delicate  apparatus,  irregularities  become  apparent 
which  could  not  be  detected  by  the  tests  formerly  applied  to 
steam  machinery.  Increased  power  is  obtained  by  increased 
speed  of  piston,  whether  that  speed  is  obtained  by  longer  strokes 
or  by  greater  number  of  revolutions  in  a  given  time. 

High  speed  engines  require  to  have  weight  and  strength  in 
proportion  to  the  greatest  strains  put  upon  them  at  any  point  of 
each  stroke,  and  not  in  proportion  to  the  average  power.  The 
admission  and  exhaust  of  the  steam  must  also  be  specially  pro- 
vided for.  The  admission  must  be  rapid  and  the  cut-off  certain 
and  positive.  In  case  of  an  engine  making  300  revolutions  per 
minute  and  cutting  off  at  one  quarter  stroke,  the  steam  valve 
opens,  admits  the  steam,  and  closes  again,  in  one-fortieth  part 
of  a  second.  The  exhaust  is  opened  and  closed  at  each  end  of 
the  cylinder  ten  times  per  second.  There  is  often  greater  diffi- 
culty in  getting  rid  of  the  exhaust  steam  than  in  admitting  the 
live  steam.  Unless  there  be  ample  freedom  for  the  exhaust  to 
escape  there  is  great  loss  of  power  from  the  exhaust  steam  hav- 
ing to  be  forced  out.  Small  defects  in  the  valve  motion  are  apt 
to  become  of  very  serious  moment  when  these  defects  are  ap- 
plied to  operations  that  have  to  be  performed  in  the  fortieth  part 
of  a  second,  and  power  may  be  lost  through  failure  t  )  admit  the 
steam  properly.  A  little  more  admitted  at  one  end  of  the  cylin- 
der than  at  the  other  will  be  sure  to  be  seen  in  a  jerkiness  in  the 
motion  of  the  engine. 


J,  S.  Parmenter,  of  Woodstock,  has  been  granted  a  patent  for  a  com- 
pound engine. 


SPARKS. 

Messrs,  Meikle,  Dymenl  &  Son,  of  Gravenhurst,  have  recently  purchased 
an  electric  lighting  plant. 

J.  H.  Etherington,  of  St.  Catharines,  will  in  future  operate  his  carpet 
factory  by  electric  power. 

The  Mimico  Electric  Railway  Co.  propose  to  make  application  to  the 
township  of  Etobicoke,  for  a  bonus  of  $10,000. 

The  breaking  of  a  crank  pin  at  the  Niagara  Kails  Electric  Light  Works 
recently  led  to  the  resurrection  of  coal  oil  lamps. 

A  300  light  electric  plant  has  been  purchased  by  the  Yarmouth  Duck  and 
Yarn  Co.,  N.  S.,  and  will  be  used  for  lighting  their  mills. 

Incorporation  has  been  granted  to  the  Ahearn  Electric  Heating  and  Man- 
ufacturing Company,  of  Ottawa,  with  a  capital  of  $25,000. 

The  library  of  the  Dominion  Parliament  will  in  future  be  lighted  by  elec- 
tricity.   The  effect  of  the  change  la  said  to  be  most  satisfactory. 

A  40  horse  power  engine  and  steam  boiler  has  been  purchased  by  Mr. 
Bristol  of  Madoc,  Ont. ,  with  which  to  operate  his  electric  light  plant. 

The  Eel  Lake,  Ont.,  mica  mines  have  been  purchased  by  the  Thomson- 
Houston  Electric  Company,  of  Lowell.  Mass.,  and  will  be  at  once  put  in 
operation. 

There  is  said  to  be  a  likelihood  of  an  amalgamation  of  the  interests  of 
the  Gas  and  Electric  Light  Co.,  and  the  Incandescent  Light  Co.,  of  Brock- 
ville,  Ont. 

Two  5,000  light  and  four  2,000  light  dynamos  are  under  construction  by 
the  Royal  Electric  Light  Co.,  of  Montreal,  for  use  in  their  lighting  station 
in  that  city. 

Messrs.  Tooke  Bros.,  shirt  manufacturers,  Montreal,  have  installed  a  400 
light  incandescent  plant,  and  are  also  using  electricity  for  heating  their  polish- 
ing and  sad  irons. 

The  number  of  passengers  carried  on  the  Montreal  Street  railway  in 
December  was  1,236,482  ;  in  the  same  month  a  year  ago  the  number  was 
766,990  ;  the  increase  was  469,492. 

An  interim  injunction  has  been  applied  for  to  restrain  the  Davenport 
Street  Railway  Co.  from  crossing  the  G.  T.  R.  tracks  at  Davenport  Road 
or  for  laying  tracks  for  that  purpose. 

The  Standard  Electric  Light  Co.,  of  Ottawa,  are  about  to  install  700 
lights  in  the  Russell  House,  and  have  already  installed  between  300  and 
400  lights  in  the  Grand  Union  Hotel  of  this  city. 

The  Detroit  syndicate  which  recently  purchased  the  Walkerville  Street 
RailroBd,  are  said  to  be  considering  the  advisability  of  putting  in  an  electrie 
light  plant  in  connection  with  their  railroad  enterprise. 

The  Toronto  Street  Railway  Company  has  informed  the  city  that  the 
whole  of  its  system  will  be  operated  by  electricity  this  year.  This  will  mean 
the  re-paving  of  thirty  odd  miles  of  track  at  a  cost  of  over  $300,000. 

A  Montreal  despatch  states  that  Mr.  J.  F.  O'Brien  has  entered  an  action 
for  $15,000  damages,  against  the  Bell  Telephone  Co.,  in  consequence  of 
alleged  damaging  statements  in  connection  with  his  patent  telephone  index. 

The  forty-sixth  annual  report  of  the  Montreal  Telegraph  Co.  shows  a 
surplus  of  property  over  the  shareholders'  slock  of  $151,824,  and  a  contin- 
gent fund  of  $53,983.  A  rigid  inspection  of  the  company's  lines  shows  them 
to  be  in  good  condition. 

The  Winnipeg  Street  Railway  Co. ,  pays  the  city  annually  $20  for  each  car 
used  during  the  year,  and  in  addition  to  all  other  sums,  pays  the  city  an- 
nually after  February  ist,  1902,  5  per  cent  on  the  Company's  gross  yearly 
earnings.  The  company  will  considerably  extend  its  lines  during  the  com- 
ing season. 

At  the  annual  meeting  of  the  London  Street  Railway  Co. ,  H.  A.  Everett,  of 
Toronto,  was  elected  president.  These  directors  were  chosen  :  J.  C.  Grace, 
Toronto ;  E.  W.  Moor,  Cleveland  ;  S.  R.  Breake,  London,  formerly  of  To- 
ronto; T.  H.  Smallman,  London.  Mr.  Breake  will  be  manager  of  the  road 
and  secretary-treasurer  of  the  company. 

The  Halifax  Electric  Light  Company's  new  building  will  be  So  feet  by 
42  feet  in  size.  The  capacity  of  the  steam  plant  is  being  largely  increased. 
There  have  been  added  two  incandescent  alternating  dynamos,  each  of 
2,000  lights  capacity.  The  arc  light  capacity  will  also  be  increased  by 
100  lights.    Three  power  generators  will  be  installed. 

The  question  as  to  who  should  receive  the  lighting  contract  in  Hamilton, 
at  the  expiration  of  the  existing  contract  with  the  Hamilton  Light  and  Power 
Co.,  which  expires  a  year  and  a  half  hence,  is  already  being  discussed.  It 
is  said  that  the  holders  of  the  present  contract  have  already  submitted  a 
proposal  to  the  Council  for  its  renewal.  In  the  event  of  new  tenders  being 
asked  for,  it  is  believed  that  the  Hamilton  Street  Railway  Company  will 
make  a  bid  for  the  franchise. 

A  correspondent  writes  us  from  New  Glasgow,  N.  S.,  that  the  Electric 
Light  Company  of  that  place  are  doing  a  big  business  this  wintei.  Thev 
are  lighting  the  three  towns  of  New  Glasgow,  Stellarton  and  WestviUe.  Their 
station  is  in  New  Glasgow.  Stellarton  being  distant  3  miles  and  WestviUe 
5  miles  therefrom.  The  Thomson-Houston  arc  and  alternating  systems  are 
used.  The  station  is  under  the  management  of  Mr.  F.  A.  Bowman, 
Our  correspondent  states  that  there  exists  no  such  company  as  the  "West- 
viUe company"  as  stated  in  the  last  issue  of  the  Electricai.  News,  ^nd 
that  there  is  no  room  for  opposition  while  Mr.  Bowman  holds  the  man-ige- 
ment  of  the  New  Glasgow  Company. 
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(  Continued  from  page  2j.J 
deal  of  pleasure  in  proposing  to  you  the  health  of  our  worthy 
host,  the  Principal  of  the  School  of  Practical  Science,  Prof. 
Galbraith. 

The  toast  was  enthusiastically  received. 

Prof.  Galbraith  :  Mr.  President  and  gentlemen — I  need  hardly 
say  that  it  affords  me  much  pleasure  to  be  present  with  you  this 
evening.  I  think  that  the  advantages  which  the  School  of 
Practical  Science  will  derive  from  the  fact  of  your  holding  your 
convention  there  will  be  very  great,  that  while  )'ou,  for  the  time 
being,  find  with  us  accommodation,  the  staff  will  enjoy  an  ' 
opportunity,  not  too  often  afforded  us,  of  coming  into  contact 
with  those  who  are  actively  engaged  in  the  practice  of  the  elec- 
trical profession.  I  need  hardly  tell  you  that,  shut  up  as  we  are, 
we  have  not  many  opportunities  of  coming  into  contact  with  the 
men  who  are  doing  practical  work,  and  we  feel  that  it  is  a  great 
privilege  to  have  such  an  opportunity  of  doing  so  as  is  afforded 
by  your  holding  your  convention  within  our  walls.  There  is  no 
doubt  that  the  advances  of  electrical  science  will  be  great  when 
all  those  who  are  interested  in  it,  either  as  teachers  and  experi- 
menters, or  in  the  wider  field  of  its  practical  application  to  the 
requirements  of  daily  life,  co  operate  and  help  each  other  in  the 
work.  There  is  no  reason  at  all  for  those  engaged  in  profes- 
sional work  attempting  the  same  kind  of  work  you  are  doing 
outside  ;  we  could  only  succeed  in  producing  a  poor  imitation. 
We  have  each  of  us  our  own  field — yours  the  wide  field  of  the 
world,  ours  the  restricted  one  of  the  laboratory  and  lecture 
room,  and  the  work  that  is  cariied  on  in  each  of  those  fields  is 
in  some  respects  very  different.  When  we  look  over  the  advances 
of  the.  science  of  practical  electricity  during  the  period  since  it 
first  began  to  attract  attention,  I  think  we  shall  notice  that  dur- 
ing the  earlier  part  of  that  period  electrical  investigation  was 
carried  on  principally  in  the  laboratory,  and  that  most  of  the 
great  laws  of  electricity  were  known  as  much  as  thirty  years  ago. 
liut  the  advances  which  have  been  made  since  that  time  have 
not  been  so  much  in  the  line  of  scientific  discovery  as  in  the 
practical  application  of  known  laws,  and  the  surmounting  of 
difficulties  which  could  not  have  been  foreseen  in  the  progress 
of  laboratory  work.  I  shall  not  attempt  to  give  the  names  of 
the  great  discoverers  in  this  line,  for  I  am  very  poor  at  history 
of  that  kind,  and  1  might  find  myself  somewhat  in  the  position 
of  a  little  Sunday  School  boy,  who,  when  asked  to  tell  what  he 
knew  about  Esau,  replied  something  as  follows  :  "  Esau  was 
also  called  Ishmael  ;  he  built  the  Suez  Canal,  and  wrote  a  book 
of  fables  called  the  Arabian  Nights,  the  copyright  of' which  he 
sold  to  a  publisher  for  a  bottle  of  potash."  (Laughter.)  I  think 
you  will  be  able  to  understand  the  distinction  I  wish  to  draw, 
that  the  men  in  both  classes  can  help  each  other  in  doing  the 
work  that  lies  within  their  special  sphere.  One  great  difference 
between  the  two  fields  seems  to  me  to  be  this  :  you  find  your 
spur  to  work  in  money-making  ;  that  is  to  say,  the  great  practi- 
cal advances  are,  after  all,  for  the  purpose  of  making  money. 
Now,  the  work  of  a  professor  is  not  expected  to  be  for  that 
object,  and — I  am  very  sorry  to  have  to  say  so — he  seldom  dis- 
appoints that  expectation.  (Laughter.)  However,  we  can  work 
together  something  like  some  people  in  a  neighbourhood  down 
east,  which  some  of  you  may  know,  are  said  to  have  done.  The 
inhabitants  of  the  County  of  Glengarry  are,  for  the  most  part, 
Highlanders,  and  some  of  them  are  Presbyterians,  and  the 
others  Roman  Catholics.  Notwithstanding  this,  they  are  very 
friendly  and  helpful  to  each  other,  and  when  the  Roman  Catholic 
portion  of  the  community  are  in  want  of  money  for  some  of 
their  objects,  they  do  not  hesitate  to  apply  to  their  Presbyterian 
neighbours  for  a  subscription,  and  in  the  same  way,  the  Presby- 
terians would  apply  to  them  at  other  times  for  assistance  in 
their  projects,  and  they  thus  lived  very  happily  and  peacefully 
together.  The  parish  priest  was  named  Father  Chisholm,  and 
it  is  said  that  on  one  occasion,  the  Presbyterians  having  decided 
to  build  themselves  a  new  church,  and  remembering  that  they 
had  often  helped  their  Catholic  neighbours  in  various  objects,  a 
delegation  of  them  called  upon  Father  Chisholm  to  solicit  a  sub- 
scription from  him  to  help  in  putting  up  the  new  edifice.  Being 
ushered  into  his  presence,  the  leaders  of  the  delegation  were  for 
some  time  silent  as  to  the  object  of  their  call,  and  at  last  His 
Reverence  inquired,  "Well,  gentlemen,  what  is  it  that  you 
want  ?"  They  explained  the  object  of  their  mission  to  him. 
"What  !"  said  he,  "you  expect  me,  a  Roman  Catholic  priest,  to 
assist  in  building  a  Presbyterian  church  !  Why  !  what  would 
the  Pope  say  if  he  heard  that  I  helped  to  build  a  Presbyterian 
church.  No,  no,  I  can't  do  it."  The  delegation  was  about  to 
retire  when,  with  a  twinkle  in  his  eye,  his  Reverence  asked, 
"  But  what  are  you  going  to  do  with  the  old  church'?"  "  We 
are  going  to  tear  it  down,"  said  the  spokesman  of  the  party. 
"  Oh  !"  says  His  T<everence,  "then  I'll  give  you  a  hundred  dol- 
lars to  help  in  tearing  the  old  church  down."  (Laughter.)  Now, 
that  was  a  very  amicable  agreement,  and  the  same  sort  of  feeling 
should  exist  between  the  professors  and  the  practical  men — each 
should  help  the  other,  although  one  may  sometimes  help  to  tear 
down  what  the  other  has  built  up.  By  coming  in  contact  with 
each  other,  a  i^ood  many  cobwebs,  at  all  events,  are  torn  down, 
and  a  much  better  understanding  arrived  at. 

After  toasts  had  been  drunk  to  the  health  of  the  Secretary,  the 
Executive  Committee  and  the  supply  firms,  and  humorous  ad- 
dresses, songs,  etc.,  had  been  given  by  Messrs.  Neilson,  A.  A. 
Wright,  Starr  and  others,  a  right  jolly  evening  came  to  a  close. 


SECOND  DAY. 

The  Convention  was  called  to  order  by  the  President  at 
10:30  a.m. 

The  first  order  on  the  programme,  the  "  Discussion  on  propos- 
ed Amendments  to  the  Constitution,"  was  held  over  until  a  later 
hour,  in  order  that  there  might  be  a  fuller  attendance  of  mem- 
bers present  when  it  took  place. 

Mr.  A.  B.  Smith,  was  then  called  upon  by  the  president  to 
read  the  following  paper,  on  "Free  Wiring,"  in  the  absence  of  the 
author,  Mr.  J.  M.  Campbell,  of  Kingston. 

FREE  WIRING. 

When  arc  lighting  was  first  intioduced  in  this  country  it  was  customary 
to  put  lamps  and  wires  into  the  premises  of  the  consumer  free  of  charge. 
This  was  no  doubt  the  origin  of  free  wiring.    As  the  business  increased  and 
incandescent  systems  of  lighting  were  introduced,  this  practice  was  in  a 
great  many  instances  still  continued.    The  simple  wires  of  the  arc  system 
multiplied  in  number  and  size.    The  labor  of  installing  these  wires  increased 
greatly.  A  better  in--ulation  was  called  for ;  incombustible  fittings  and  better 
workmanship  were  the  order  of  the  day,  until  at  the  present  time  if  interior 
wiring  for  any  incandescent  system  is  put  in  properly  it  requires  good  material 
and  good  workmen.   Both  of  these  cost  money.  In  the  face  of  all  this  a  great 
many  of  the  local  lighting  companies  sail  serenely  on,  wire  up  places  of  busi- 
ness and  houses  free  of  expense  to  the  owners,  charge  the  outlay  to  "Capital  ! 
Account  "  and  post  it  up  in  their  books  as  an  asset.  The  stockholders  at  the  j 
end  of  the  year  very  likely  obtain  a  stock  dividend,  and  may  consider  them-  \ 
selves  very  fortunate  if  they  are  not  called  on  to  subscribe  for  a  further  issue  \ 
of  stock  for  extensions  and  improvements — unfortunately  improvements  to 
the  property  of  other  parties,  and  which  if  an  asset  at  all  to  the  lighting 
company  doing  the  work,  is  of  a  very  doubtful  character — the  kind  of  an 
asset  which  should  be  written  off  the  books  every  year  as  a  dead  loss. 
Where  do  we  hear  of  gas  companies  piping  up  customers'  premises  free  of 
charge  ?  This  is  seldom  if  ever  done,  and  yet  in  small  towns  the  gas  making 
industry  does  not  seem  to  be  any  great  bonanza,  and  it  is  generally  con- 
ceded that  gas  light  can  be  manufactured  cheaper  than  incandescent  electric  i 
light. 

No  doubt  when  an  electric  lighting  plant  is  installed  in  a  town  a  greater 
number  of  customers  can  be  obtained  ijy  supplying  all  interior  work  free  of 
charge,  but  when  this  is  done  the  company  is  at  the  mercy  of  the  consumer. 
On  the  slightest  pretext  the  company  are  ordered  to  take  out  the  lights  and 
wires  by  the  customer,  who  has  not  any  financial  interest  in  the  stuff,  and 
the  company's  asset  of  so  many  lights  wired  up,  becomes  a  scrap  heap  of 
very  little  value.  If  the  customers  put  in  their  own  interior  work,  it  saves  a 
large  outlay  to  the  company  in  the  first  place.  They  then  have  an  interest 
in  it,  and  will  not  be  inclined  to  cut  off  the  current  without  good  reasons. 
When  pay  day  comes  around,  the  collector  will  find  that  he  has  a  different 
man  to  deal  with  than  our  friend  with  the  free  wires.  By  abolishing  free  wiring, 
a  better  class  of  customers  will  be  secured.  The  lighting  company's  expense 
will  be  cut  down  considerably,  as  all  changes  and  repairs  can  be  charged 
for.  There  will  not  be  so  much  capital  invested,  and  therefore  less  dividends 
to  pay,  and  on  that  account  a  cheaper  service  can  be  given.  Give  the 
people  a  perfect  service  at  as  low  a  figure  as  possible,  and  make  them  pay 
for  everything  inside  of  and  including  the  main  line  cut-out. 

"Phe  company  may  not  secure  quite  as  much  business,  but  it  will  show  a 
much  greater  net  gain  at  the  end  of  the  year.  The  business  will  increase 
much  quicker  than  the  capita"!  account,  and  by  and  by  vvhen  a  street  circuit 
must  be  extended  or  a  new  dynamo  put  in,  the  money  will  be  on  hand  to  do 
it  with,  which  would  otherwise  have  been  squandered  on  free  wiring. 

DISCUSSION. 

Mr.  Thomson  :  I  must  take  exception  to  Mr.  Campbell's 
idea  ;  I  do  not  think  he  has  ever  come  into  competition  with  a 
first-class,  live  gas  company,  selling  gas  at  about  a  dollar  a  thou- 
sand feet.  He  speaks  also  of  small  gas  companies  not  being 
financially  successful  ;  I  think  there  are  very  few  ot  them  who 
are  not,  for  it  is  a  well  known  fact  that  the  actual  cost  of  pro- 
ducing gas  is  not  greater  than  five  or  six  cents  per  thousand  feet, 
and  if  they  get  a  dollar  and  a  half  per  thousand  feet,  net,  for  it,  I 
think  they  are  getting  a  pretty  good  profit.  The  electiic  light  is 
quite  different.  If  an  electric  light  coinpany  goes  to  an  expense 
of  $6,000  or  $7,000  in  putting  in  a  large  dynamo,  I  question  if  it 
is  just  right  to  have  that  machine  sitting  there  doing  i'irtually 
nothing,  and  whether  it  is  not  better  to  expend  a  tew  more  dol- 
lars on  free  wiring.  When  I  say  "free  wiring,"  of  course  I  do 
not  mean  to  say  that  you  should  go  into  a  private  house,  and 
wire  it  from  the  cellar  to  the  garret  free  ;  in  that  case  we  should 
charge  for  it  at  cost  price.  The  wires  in  that  case,  too,  are 
mostly  concealed  ;  but  for  stores  I  think  in  almost  every  case 
the  cleat  wiring  should  be  done  free.  Of  course  there  may  be 
occasions  and  situations  in  which  you  can  charge  for  that  wiring, 
but  cleat  wiring  can  be  done  properly  at  a  very  small  price.  It 
is  just  run  along  the  ceiling,  and  where  there  is  approved  wire 
does  not  require  to  be  elaborately  covered,  or  the  floors 
taken  up.  I  think  that  free  wiring  is  a  kind  of  booming  that  elec- 
tric light  companies  take  advanta^^e  of  to  increase  their  revenue, 
which  there  is  no  doubt  it  does  do  in  a  substantial,  way  some 
tiines. 

Mr.  Yule  :  I  am  very  much  surprised  at  Mr.  Thomson  taking 
the  stand  he  has  taken.  I  do  not  see  why  electric  light  com- 
panies should  wire  free  any  more  than  gas  companies  do  free 
piping.  He  advocates  it  because  the  cost  of  producing  electric 
light  is  greater  than  that  of  producing  gas.  Why  should  not  we 
allow  the  users  of  electric  light  to  pay  for  the  wire,  and  thus  be 
more  nearly  on  even  terms  of  competition  with  the  gas  company? 
Of  course  I  am  in  favor  of  free  wiring  where  the  electric  light  is 
first  started,  as  an  advertisement,  but  after  that  everyone  should 
pay  for  his  own  wire,  especially  when  you  supply  it  by  meter.  1 
will  give  you  an  instance  which  has  occurred  more  than  once  in 
our  town,  with  cleat  wiring.  They  will  start  in  and  paper  their 
stores,  and  the  paper  hangers  and  painters  will  take  down  all 
your  wires  and  cleats,  and,  about  five  o'clock  in  the  evening  you 
will  get  a  telephone  message  to  go  down  at  once  and  fix  up  those 
wires.  Now,  if  they  paid  for  those  wires,  and  had  an  interest  in 
them,  they  would  see  that  they  were  kept  in  proper  order,  and 
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would  think  twice  before  they  destroyed  the  work.  Hut  where  it 
has  cost  them  nothinff.  they  look  to  you  to  replace  it — they  come 
to  the  conclusion,  naturally  enouj^h,  that  having  put  it  in  for 
nothing,  you  will  keep  it  up.  There  is  another  feature  about 
free  wiring — if  you  do  it  free,  they  think  that  every  change  that 
is  made  should  be  free  also.  In  many  cases  it  is  mere  foolish- 
ness and  absurdity  ;  they  will  change  it  to  another  place,  and 
then,  in  a  very  short  time,  want  it  back  in  the  first  place  again. 
I  really  am  surprised  at  Mr.  Thomson  taking  the  position  of  be- 
ing afraid  to  compete  with  a  gas  company.  If  they  can  afford 
to  stand  on  their  own  bottom,  and  insist  upon  their  customeis 
putting  in  the  necessary  appliances  on  their  own  property,  I  do 
not  see  why  any  electric  light  man  should  not  do  the  same. 

Mr.  Thomson  :  Allow  me  to  say  that  our  contracts  call  on 
the  customer  to  pay  for  any  changes  that  are  made,  or  altera- 
tions. If  our  customers  allow  paper  hangers  to  take  down  the 
wires,  we  see  that  they  pay  pretty  good  prices  for  putting  them 
up  again,  and  our  contract  also  provides  that  they  shall  take  just 
as  much  care  of  our  property  as  they  would  of  their  own.  We 
have  frequently  had  it  occur,  that  paper  hangers  have  come  in, 
and  have  left  cleats  down,  but  if  they  notify  us  at  five  o'clock  in 
the  evening  that  they  want  the  light  for  that  night  they  don't 
generally  get  it,  but  we  let  them  wait  till  the  next  morning,  and 
they  learn  a  lesson  they  are  not  soon  apt  to  forget. 

The  President  :  Electric  light  is  a  little  more  expensive  than 
gas,  and  we  have  to  throw  this  free  wiring  in  as  a  sort  of 
chromo. 

Mr.  Yule  :  I  think  Mr.  Campbell  is  right,  when  he  says  that 
should  be  applied  to  working  expenses,  and  the  light  made 
cheaper. 

Mr.  Thomson  :  I  do  not  see  how  you  can  charge  wiring  to 
working  expenses  ,  it  is  a  part  of  your  plant,  and  cleat  wiring,  if 
a  customer  uses  it  for  a  year  or  two,  and  then  decides  to  take  it 
out,  can  generally  be  used  again,  and  all  you  lose  is  the  labor — 
the  cost  of  the  man's  time  putting  it  up  and  taking  it  down 
again.  We  have  several  times  removed  wires  from  places  in 
Hamilton,  and  we  invariably  use  that  wire  over  again,  unless  it 
is  "  undertaker's  wire." 

Mr.  Yule  :    What  proportion  does  the  cost  of  wire  bear? 

Mr.  Thomson  :  It  does  not  cost  us  more  than  seventy-five 
cents  per  light,  cleat  wiring. 

Mr.  Yule  :  Where  we  have  put  in  cleat  wiring,  we  find  that 
the  rosettes  and  other  plant  are  virtually  out  of  the  market  ;  you 
can't  put  the  same  stuff  in  another  place,  the  improvements  in 
appliances  are  too  rapid  to  admit  of  it.  Where  they  have  been 
in,  say  for  a  couple  of  years,  they  are  useless  for  a  new  instal- 
lation. 

Mr.  .Thomson  :  Very  true;  a  couple  of  years  ago  they  did 
not  require  that  every  light  should  have  a  fuse  on  it,  but  now  it 
is  a  well  known  fact.  Now,  you  can  take  them  down  from  one 
place,  and  put  them  up  in  a  dozen  othersr  Of  course  the  old 
wooden  rosettes  we  used  a  few  years  ago,  when  taken  down  are  no 
good,  but  that  is  the  only  case  ;  there  has  been  a  change  in  un- 
derwriter's lines  in  that  respect — an  admirable  change,  no  doubt, 
which  should  have  been  made  years  ago. 

Mr.  Fisk  :  I  think  the  woik  you  have  in  making  use  of  second 
hand  wire  is  as  much  as  it  is  worth.  According  to  my  exper- 
ience anything  in  the  shape  of  sockets  or  electric  light  plant  of 
that  kind  that  has  been  made  use  of  for  any  length  of  time,  is  worth 
as  much  to  clean  up  as  to  buy  over  again.  We  did  free  wiring 
down  at  Peterboro'  in  the  stores  on  a  contract  for  one  year.  All 
changes  and  renewals,  and  everything  of  that  kind,  is  charged 
to  the  customer. 

Mr.  Thomson  :  Of  course  you  cannot  do  free  wiring  in 
houses,  that  is  out  of  the  question,  because  there  your  revenue  is 
from  only  one  or  two  lights  out  of  every  ten  ;  the  revenue  would 
be  so  small  in  proportion  to  the  investment  that  it  is  out  of  the 
question,  though  I  know  it  has  been  done  in  my  city  in  the  first 
start  out.  But  that  is  more  to  boom  things  than  anything  else;  the 
old  concern  wanted  to  sell  cut  to  a  New  York  syndicate,  and  to 
get  themselves  in  a  position  for  that,  they  wanted  to  wire  for  two 
thousand  lights,  and  they  went  into  a  house,  and  wired  it  from 
the  cellar  to  the  garret,  but  in  many  cases  we  have  taken  the 
wires  out.  Now,  speaking  of  sockets,  we  find  in  Hamilton  that 
we  can  take  old  sockets  and  send  them  to  the  buffers  and  hdve 
them  rebuffed  and  relacquered  at  three  cents  apiece,  and  other 
brass  work  the  same  way  ;  it  does  not  cost  much  to  renew  them. 
Speaking  of  fixtures,  we  always  charge  for  fixtures  ;  our  free 
wiring  simply  includes  plain  cleat  wiring  run  across  the  ceiling. 
Latterly,  since  we  are  pretty  well  filled  up,  we  charge  the  labor 
at  cost  in  putting  in  wires  ;  it  is  only  free  to  a  certain  extent  ; 
we  charge  from  75  cents  to  $1  per  light  for  putiing  them  in. 

Mr.  A.  A.  Wright :  I  suppose  circumstances  alter  cases  ; 
where  there  is  opposition,  a  man  has  sometinies  to  do  what  he 
would  not  do  otherwise.  But  where  you  have  the  field  to  yourself, 
it  seems  to  me  it  would  be  utterly  foolish  to  do  free  wiring,  because 
if  you  once  start  you  must  keep  it  up.  I  believe  in  the  old  say- 
ing, "  Bring  up  a  child  in  the  way  he  should  go,"  (laughter.)  I 
think  that  applies  to  wiring  as  well  as  anything  else  ;  if  you  start 
right,  I  do  not  think  you  will  have  very  much  trouble.  If  we 
could  get  along  without  doing  free  wiring  it  would  be  a  long  step 
towards  declaring  a  dividend  at  the  end  of  the  year. 

Mr.  Wickens  :  It  seems  to  me  that  it  is  not  necessary  now  to 
do  free  wiring  to  boom  business.  Perhaps  when  the  business 
was  a  little  younger  it  was  necessary  to  coax  people  along,  and 


it  is  all  right  to  do  a  little  free  wiring  for  advertisement,  but  since 
it  has  become  an  established  fact,  and  people  know  of  it  thor- 
oughly, it  seems  to  me  to  be  an  expense  that  should  not  be 
borne  by  the  companies.  The  practice  wouki  natuially  have  the 
effect  of  inducing  companies  to  do  the  wiring  as  cheaply  as  p)os- 
siijle,  because  it  may  not  be  long  before  these  men  would  take  a 
notion  to  change,  and  the  result  of  that  is  that  the  wiring  is  not 
done  as  well  as  it  ought  to  be,  and  for  that  reason  it  leaks,  and 
calls  for  more  current  than  is  really  necessary  to  supply  the 
light,  whereas,  if  a  customer  does  his  own  wiring  he  will  possibly 
have  it  done  well,  and  expect  it  to  remain  there  as  a  fixture,  and 
m  all  probability  will  take  better  care  of  it.  I  think  it  could  be 
managed  if  the  companies  would  stand  up  together,  and  say, 
"  Now,  we  won't  do  this  ;  we  are  supplying  a  light  that  costs 
considerably  more  than  gas  to  manufacture,  and  the  gas  com- 
panies will  not  go  into  your  house  and  pipe  it  for  you."  I  think 
when  you  have  delivered  the  current  into  a  man's  house,  ready 
•  for  him  to  hitch  on  to,  that  that  is  as  far  as  the  electric  light 
companies  ought  to  go,  and  after  that  the  customer  should  be  at 
the  required  expense  ;  it  would  be  better  both  for  the  consumer 
and  the  company. 

Mr.  Thomson  :  No  doubt  circumstances  alter  cases.  Take 
large  cities,  like  Toronto  and  Montreal,  and  I  think  probably 
they  can  get  paid  for  their  wiring.  But  even  in  Montreal,  I 
know  for  a  fact,  that  the  Royal  Electric  Company  there  started 
doing  incandescent  wiring  three  or  four  years  ago,  and  did  free 
wiring.  When  I  left  there,  a  year  and  a  half  ago,  we  had  some 
5000  lights  wired  for.  Now,  we  could  not  have  got  paid  for  those 
lights  under  any  circumstances.  Just  about  the  time  I  was 
leaving  we  had  decided  to  charge  for  the  wiring.  There  is  an- 
other little  company  theie  that  has  been  bothering  them  consid- 
erably, as  fleas  do  dogs  (laughter).  That  company  did  free 
wiring,  and  the  Royal  Electric  turned  round  and  did  it  too, 
and  the  consequence  was  that  in  a  year  and  a  half  they  had  20,- 

000  lights,  where  if  they  had  not  done  free  wiring  they  would  not 
have  had  2,000 

Mr.  A.  A.  Wright  :    What  about  a  dividend  ? 
Mr.  Thomson  :  The  Royal  Electric  is  paying  eight  per  cent, 
right  along. 

Mr.  Wright  :  They  get  a  good  deal  of  this  from  their  arc  cir- 
cuit. 

Mr.  Thomson  :  Very  true.  Take  Hamilton,  last  year,  4  per 
cent.  ;  we  didn't  get  that  from  our  arc  circuit. 

Mr.  Starr  :  The  practice  in  Montreal  at  present  is  to  pay  for 
all  wiring,  sockets  and  jeverything,  and  after  that  the  company 
replaces  and  furnishes  the  lamps  free. 

Mr.  Yule  :  I  think,  now  this  thing  has  been  discussed,  that 
there  is  practically  no  difference  of  opinion  as  to  the  advisability, 
or  otherwise,  of  free  wiring.  The  only  regret  I  have  is,  that  it 
should  go  olit  that  Mr.  Thomson  is  afraid  to  compete  with  a  gas 
company.  (Laughter.)  I  think  the  electric  light  is  more  aesthetic 
and  more  healthful  and  should  be  able  to  compete  with  gas. 
There  is  no  manner  of  doubt  that  gas  is  not  as  good  a  light 
for  a  private  residence  as  the  incandescent  electric  is,  and,  tak- 
ing these  facts  into  consideration,  I  think  the  competition  should 
be  on  pretty  even  terms  between  them,  if  each  stands  on  its  own 
merits,  without  any  chromos  or  free  wires. 

Mr.  Thomson  :  There  is  no  doubt  the  incandescent  light  is 
superior  to  gas,  as  far  as  illuminating  properties  and  health  is 
concerned,  but  I  question  whether  a  man  cannot  put  in  eight  or 
ten  gas  lights  cheaper  than  he  can  eight  or  ten  incandescent 
lights  ;  I  question  whether  he  cannot  run  them  cheaper — not, 
understand  me,  that  he  is  getting  the  same  amount  of  light  with 
the  eight  or  ten  gas  lights  of  so-called  i6-candle  power  that  he 
would  with  the  same  number  of  incandescent  lights  of  i6-candle 
power.  At  the  end  of  six  months  the  gas  jets  begin  to  choke 
up,  and  they  are  not  i6-candle  power  by  any  means.  Now, 
many  small  storekeepers  object  to  paying  a  dollar  a  month  more 
than  they  would  for  gas.  I  have  known  them  to  take  out  the 
incandescent,  because  it  costs  a  dollar  month  more,  not  but  what 
they  were  getting  more  light  for  their  money.  But  the  gas  jet  \N  as 
good  enough  for  them  before,  and  rather  than  pay  the  extra 
dollar,  they  will  keep  on  using  it,  and  that  is  the  way  the  matter 
stands  in  my  estimation. 

Capt.  Carter  :  As  has  already  been  remarked,  "circumstances 
alter  cases."  I  have  had  some  little  experience  in  this  line  in 
the  last  few  years  in  regard  to  free  wiring.  We  started  a  plant 
in  Niagara  Falls  three  and  a  half  years  ago,  and  after  we  had 
established  our  arc  circuit  we  started  out  to  find  what  prices  we 
could  get  for  incandescent  lights,  to  see  if  we  could  get  enough 
customers  to  induce  us  to  go  into  incandescent  lighting.  We 
started  out  with  a  proposition  to  charge  $2.50  per  light  for  the 
installation.  Now,  as  you  are  aware,  Niagara  Falls  is  a  small 
place,  and  the  storekeepers  are  poor,  in  compariscn  with  those 
in  large  cities  like  Hamilton  and  Toronto,  and  we  found  it  a 
very  difficult  matter  to  induce  people  to  put  the  light  in  at  all. 

1  came  to  the  directors  and  said,  "We  will  have  to  do  free  wir- 
ing, foi  a  time  at  least."  They  decided  to  do  free  wiring,  and 
we  did  do  it,  and  by  means  of  that  free  wiring  we  wired  up  700 
lights.  We  have  now  got  to  that  position  that  we  have  sufficient 
light  to  make  it  pay,  and  we  are  at  present  charging  a  dollar  a 
light  for  installation,  and  $2  for  concealed  wires,  so  now  we  will 
get  something  for  our  wires.  But  I  belie\  e  if  we  had  charged 
from  the  first  two  or  three  dollars  for  installation  we  would  not 
have  had  anything-  like  the  nuinber  of  customers  we  have  to-day, 
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and  consequently  our  plant  would  not  have  paid,  as  it  did,  12 
per  cent,  interest.  I  think  it  was  policy  to  do  the  installation  to 
get  the  thing  started  in  so  small  a  place.  That  is  the  experience 
of  a  very  small  town  and  it  has  been  remarkable,  and  although 
I  very  much  favor  the  electric  light  company  being  paid  for  its 
wires,  there  are  times,  as  Mr.  Thomson  has  shown,  where,  as  a 
matter  of  business,  it  is  necessary  to  do  free  wiring.  I  think  we 
must  be  governed  by  the  circumstances  in  these  cases. 

Mr.  Thomson  :  Captain  Carter  is  no  doubt  right  there.  I 
think  if  his  Board  of  Directors  had  decided  to  put  in  another, 
big  machine,  they  would  go  ahead  and  put  in  free  wiring,  and 
fill  up  that  machine.  If  you  are  not  getting  revenue  enough, 
and  think  you  can  do  it  by  putting  in  more  dynamos,  the  quick- 
er you  can  fill  them  up,  the  more  the  machine  will  be  producing 
a  revenue,  and  I  insist  you  must  do  free  wiring  in  the  small 
cities. 

Mr.  Carter  :  We  are  in  that  position  at  the  present  moment. 
We  have,  by  means  of  free  wiring,  got  our  present  system  taken' 
up,  and  our  dynamos  loaded.  So  now,  we  are  obliged  to  extend 
our  system,  and  just  this  last  week,  in  a  number  of  instances,  I 
have  to  admit  I  have  had  to  act  like  a  Jew,  aad  make  the  best 
bargain  I  could,  and  if  1  could  not  get  what  I  wanted,  go  without. 
There  are  a  number  of  special  cases,  where,  even  this  last  week, 
in  order  to  make  contracts  so  as  to  get  our  new  plant  going, 
and  sufficient  lights  taken  up,  we  had  to  do  it. 

Mr.  Thomson  :  There  cannot  be  a  particle  of  doubt  that  if 
you  can  get  paid  for  it  you  should  do  so,  but  if  you  can't,  you 
can't. 

The  President  :  Don't  you  think  there  is  considerable  objec- 
tion on  the  part  of  new  comers  to  paying  for  their  wiring,  when 
the  others  did  not  ? 

Mr.  Carter  :  Yes  ;  we  find  that  very  hard,  but  we  have  to  get 
over  it  the  best  way  we  can.  We  explain  to  the  customer  that 
when  first  starting  business  we  found  it  necessary  to  offer  an  in- 
ducement to  persons  to  put  in  the  light.  Now  we  have  our  bus- 
iness established,  we  charge  one  dollar  towards  the  cost,  which 
averages  about  $3  per  light  ;  supplying  the  material  all  through 
we  find  that  to  be  the  cos^,  and  we  only  charge  one  dollar,  and 
we  put  it  in  that  position  to  the  customer,  which  is  generally 
satisfactory. 

Mr.  A.  A.  Wright  :  I  do  not  wish  to  speak  too  often,  but  if 
you  put  in  a  thousand  lights,  there  is  $2,000  added  to  your  capi- 
tal account.  You  may  have  competition  to-morrow  you  did  not 
think  of,  and  there  is  that  capital  account  pressing  you.  The 
way  to  make  money  is  to  keep  down  capital  account.  Now,  let 
me  give  you  one  instance.  At  Arnprior  they  put  in  a  thousand 
light  machine  ;  they  started  last  fall,  and  they  have  more  lights 
ordered  now  than  they  can  wire  for  and  put  in  by  next  spring. 
So  there  is  no  necessity,  under  such  circumstances,  to  do  free 
wiring.  I  am  fully  of  the  opinion  that  you  can  get  all  the  lights 
you  want  by  exerting  yourself,  without  doing  free  wiring.  Of 
course,  in  a  place  like  Hamilton  you  have  to  do  the  best  you 
can. 

Mr.  Thomson  :  Arnprior  has  not  a  live  gas  company  ? 
Mr.  Wright :  That  is  a  question. 

Capt.  Carter  :  Only  the  othei-  day,  I  had  a  gentleman  from 
Hamilton  who  came  down  to  th6  Falls,  who  wanted  about  eight 
lights  put.  in  a  store.  I  told  him  our  terms  were  eight  dollars 
for  the  installation.  He  said,  "Why,  in  Hamilton  they  wire 
free."  We  had  quite  a  little  hitch  as  to  whether  he  should  pay 
a  dollar  a  light,  but,  after  all,  he  wanted  the  light  and  he  had  to 
pay  it. 

Mr.  Thomson  :  We  are  doing  the  same  thing  now.  We  are 
not  doing  absolutely  free  wiring,  but  charge  from  75  cents  to  a 
dollar  a  light,  but  we  had  to  do  free  wiring,  especially  after  we 
got  in  a  1 500  light  machine,  and  wanted  to  fill  her  up,  so  she 
would  not  sit  there  and  eat  her  head  off. 

A  vote  of  thanks  to  Mr.  Campbell  for  his  paper  was  moved, 
seconded  and  carried. 

The  President  then  called  upon  Mr.  R.  G.  Black,  of  Hamil- 
ton, who  read  the  following  paper  : 

THE  INCANDESCENT  LAMP. 

Admirable  as  is  the  system  of  arc  lighting  for  use  in  streets  or  large  halls, 
it  is  entirely  unfit  to  take  the  place  of  the  numerous  lights  of  moderate  in- 
tensity employed  for  general  domestic  illumination.  For  this  purpose  it 
was  at  a  very  early  period  perceived  that  the  incandescent,  or  heating  to 
luminosity  of  a  continuous  conductor  by  an  electric  current,  was  the  most 
promising  method.  It  was  also  at  an  early  period  perceived  that  the  con- 
ductor to  be  used  for  this  purpose  must  be  one  which  would  admit  of  being 
raised  to  a  very  high  temperature  without  being  melted  or  otherwise  de- 
stroyed. 

The  first  material  which  was  thought  of  in  this  connection  was  platinum, 
or  one  of  its  allied  metals,  such  as  iridium,  which  have  the  highest  melting 
point  among  such  bodies,  and  are  besides  entirely  unacted  upon  by  the  air 
at  all  temperatures.  In  1848  W.  E.  Staite  took  out  a  patent  for  making 
electric  lamps  of  iridium,  or  iridium  alloys,  shaped  into  an  arch  or  horse- 
shoe form. 

One  of  the  most  serious  difficulties,  however,  even  with  these  materials, 
was  that,  to  secure  from  them  an  efficient  light,  it  was  necessary  to  bring 
them  so  near  to  their  fusing  points,  that  a  very  minute  increase  in  the  cur- 
rent would  carry  the  temperature  beyond  this,  and  destroy  the  lamp  by 
fusing  the  conductor.  An  escape  from  the  difficulty  was  offered  by  the  use 
of  hard  carbon,  such  as  used  in  arc  lamps,  but  here  the  compensating 
drawback  was  encountered,  that  this  substance,  when  highly  heated,  was 
attacked  by  the  oxygen  of  the  air,  or  in  other  words,  would  burn.  To  meet 
this  plans  were  devised  for  the  replacement  of  the  consumed  carbon  con- 
ductor and  for  its  protection  from  the  air  by  enclosing  it  in  a  non-active 
gas,  or  a  vacuum. 

Thus  in  1845  a  patent  was  taken  out  by  Mr.  J.  W.  Star,  of  Cincinnatti, 
for  an  incandescent  lamp,  the  important  parts  of  which  are  a  platinum  wire 


sealed  through  the  top  of  a  small  glass  chamber  constituting  the  upper  end 
of  a  barometer  tube.  This  platinum  was  clamped  to  a  thin  rod  of  carbon 
supported  by  a  non-conductor  and  connected  by  a  wire  to  the  mercury 
below.  By  passmg  the  current  through  the  platinum  wire  and  thence 
through  the  carbon  to  the  mercury  the  carbon  strip,  or  rod,  would  be  made 
incandescent  and  was  to  a  certain  extent  protected  by  the  surrounding 
vacuum.  Though  this  lamp  produced  a  brilliant  light,  it  proved  in  various 
respects  unsatisfactory  and  was  abandoned  after  many  trials. 

Other  inventors,  as  for  example  Konn,  of  St.  Petersburg,  continued  to 
work  with  rods  or  pencils  of  hard  carbon  and  achieved  a  limited  success, 
but  the  irregularities  and  brittleness  of  the  material  seemed  to  have  been  an 
insuperable  objection  and  drawback,  and  the  problem  of  commercial  electric 
lighting  by  incandescent  conductors  yet  remained  without  a  solution. 

This  was  the  state  of  affairs  even  up  to  the  fall  of  1878,  when,  as  it  is 
claimed,  Mr.  William  1  .  Sawyer,  in  combination  with  Mr.  Albion  Mann, 
after  many  preliminary  experiments,  produced  a  successful  incandescent 
lamp  with  an  arch-shaped  conductor  made  of  carbonized  paper.  The  lamp 
brought  out  by  these  gentlemen,  after  filing  their  application  for  a  patent, 
on  January  8,  1880,  described  and  shown  in  that  application,  was  a  rather 
large  and  complicated  structure,  and  had  no  improvements  or  simplifications 
of  this  lamp  been  made  the  present  immense  development  in  electric  lighting 
would  no  doubt  have  been  unaitained. 

It  is  to  Mr.  Thomas  A.  Edison,  without  doubt,  that  we  owe  many  of  the 
simplifications  and  modifications  which,  by  cheapening  the  lamp  and 
diminishing  its  weight,  have  extended  its  range  of  use  and  its  usefulness  to 
a  remarkable  degree  Like  many  before  him,  he  first  turned  his  attention 
to  platinum  and  platinum  alloys,  and  devised  a  form  of  lamp  admirable  for 
its  simplicity,  but  unfortunately  open  to  many  fatal  objections.  During 
the  year  1878,  however,  Mr.  Edison  was  most  diligently  at  work,  and  per- 
ceiving the  imperfections  of  his  first  idea  sought  in  every  way  to  overcome 
them.  Having  experienced  insupreable  difficulties  present  in  metallic  con- 
ductors, he  turned  his  attention  to  carbon  in  its  various  forms,  finding 
fibrous  textile  material  when  carbonized  to  be  the  most  convenient.  Though 
working  with  the  same  material  and  form,  Edison  produced  a  structure  very 
different  in  appearance  from  that  of  Sawyer  and  Mann,  but  bearing  a  marked 
resemblance  to  the  lamps  of  recent  manufacture. 

The  incandescent  lamp  of  to-day  is  made  in  two  parts,  the  outer  flask,  or 
the  bulb,  and  the  inside  part.  The  first  operation  on  the  bulb  is  to  punch 
a  small  hole  in  the  center  of  the  closed  end  of  the  flask  where  the  exhausting 
tube  is  attached.  Then  the  neck  is  cut  off,  making  the  flask  the  proper 
length  for  the  carbon.  While  the  bulb  is  being  thus  prepared,  the  inside 
part,  which  supports  the  carbon,  is  being  made.  This  is  done  by  taking  a 
piece  of  glass  tube  about  six  inches  long,  and  holding  it  in  a  glass  blower's 
fire  until  one  end  becomes  white  hot,  then  two  copper  wires  ingeniously 
welded  to  short  pieces  of  platinum  wire  are  run  up  through  the  tube  until 
the  platinum  extends  about  a  quarter  of  an  inch  above  the  hot  end  of  the 
tube  ;  then  the  tube  is  again  heated  until  the  platinum  and  the  glass  come 
to  a  white  heat.  The  end  of  the  tube  is  then  squeezed  flat,  the  platinum 
being  hermetically  sealed  in  the  glass.  Platinum  wire  has  to  be  used,  as  it 
is  the  only  conductor  that  has  the  same  coefficient  of  expansion  as  glass; 
these,  after  being  annealed,  are  ready  to  have  the  carbon  clamped  on. 
This  used  to  be  done  by  welding  a  small  copper  clamp  to  the  end  of  the 
platinum,  then  squeezing  the  clamp  on  the  carbon,  the  clamp  and  the  car- 
bon being  then  copper  plated,  making  an  excellent  joint.  This  is  done  by 
a/'simpler  process  now,  howevei.  When  the  carbon  has  been  securely  fas- 
tened to  the  platinum,  the  inside  part  is  ready  to  be  sealed  into  the  bulb. 

Until  recently  the  bulb  was  sealed  over  the  inside  part  by  hand,  but 
within  the  last  few  years  a  machine  has  been  devised  to  do  this  otherwise 
skilful  and  difficult  manipulation.  The  bulb  and  inside  tube  are  turned  in 
the  fire  until  they  are  securely  sealed  together.  The  lamps  are  then  an- 
nealed, and  after  the  projecting  piece  of  the  inside  tube  which  has  served  as 
a  handle,  has  been  cut  off,  the  lamps  are  ready  tor  the  vacuum  pumps.  The 
next  thing  to  be  done  with  the  lamps  is  to  exhaust  them.  For  this  purpose 
they  are  attached  by  the  small  glass  tubes  before  mentioned  to  the  phosphor- 
ous cups,  and  those  in  turn  are  attached  to  the  pumps  and  the  mercury 
turned  on.  The  mercury  is  allowed  to  run  until  a  good  vaccuin  has  been 
secured,  then  the  current  is  turned  on  and  the  carbon  filaments  heated  to  a 
dull  red,  being  gradually  increased  until  about  half  the  rated  candle  power 
of  the  lamp  is  reached.  Then  each  lamp  has  to  be  treated  individually,  in 
order  to  work  out  any  gases  or  impurities  in  the  carbon.  This  is  done  by 
placing  a  strong  magnet  at  the  lower  end  of  the  carbon  to  prevent  it  from 
wilting  while  the  current  is  suddenly  increased  and  the  light  raised  to  great 
brilliancy  for  a  second  or  two.  This  is  repeated  several  times,  until  the 
mercury  tube  shows  that  the  gases  have  been  dissipated  by  the  extremely 
high  temperature  of  the  filament.  The  eliminating  of  the  gases  is  considered 
the  last  of  the  many  stages  through  which  the  carbons  of  our  incandescent 
lamps  pass.  It  is  only  necessary  to  seal  off  the  connecting  tube  which 
leaves  a  small  top  on  the -lamp  where  the  hole  has  been  closed  up.  The 
lamps  are  then  socketed  and  tested  for  the  volts  required  to  give  a  certain 
predetermined  candle  power.  The  voltage  is  marked  on  the  bottom  of  the 
lamp  and  then  it  is  ready  for  shipment. 

Some  of  you  will  ask  no  doubt,  is  there  is  not  danger  of  destroying  the 
filament  while  driving  out  the  gases?  Well,  there  is,  if  great  care  is  not 
exercised.  The  test  is  a  severe  one  and  only  good  filaments  will  stand  it. 
However,  it  seems  a  necessary  evil.  The  carbon  filament  is  the  all  essential 
part  of  the  incandescent  lamp  ;  so  important  is  it  that  the  manufacturers 
have  tried  almost  every  conceivable  substance,  calling  on  the  productions  of 
the  mineral,  the  animal  and  the  vegetable  kingdoms. 

Although  many  good  hair  filaments  are  made,  vegetable  fiber  seems  to  be 
the  most  preferable  substance  for  carbonization.  This  process,  although 
most  sacredly  guarded  by  the  different  manufacturers  and  varying  vastly  in 
detail,  is  in  general  as  follows  :  The  substance  to  be  carbonized,  whether 
paper,  cotton  or  bamboo,  is  cut  by  a  machine  into  delicate  strips  which  are 
collected  in  small  bundles  aud  bent  so  as  to  lie  in  "  U  "  shaped  grooves  in 
graphite  plates.  These  packed  with  graphite  powder,  are  placed  in  large 
black  lead  crucibles,  carefully  closed  and  heated  in  a  Siemens  furnace 
to  an  intense  white  heat.  After  cooling  the  crucibles  are  opened  and  the  now 
carbonized  filaments  looking  like  delicate  wires,  or  threads  of  steel,  are 
removed.  They  are  now  the  curved  shape  into  which  they  were  bent 
before  carbonization,  but  are  quite  elastic  and  strong.  There  are  various 
after  treatments,  such  as  subjecting  the  carbons  to  a  plating  process,  or 
treating  in  a  vacuum  with  hydrocarbon,  etc.  But  as  said  before,  the  differ- 
ent processes  to  which  these  filaments  are  subjected,  are  trade  secrets.  In 
them  lie  the  important  distinction  of  life  and  economy  given  by  lamps  of 
different  manufacturers. 

The  distinctive  features  of  the  different  types  of  incandescent  lamps 
which  are  in  practical  use  now,  are  naturally  indefinitely  less  striking  than 
those  in  the  arc  lamp.  The  latter  employs  a  more  or  less  complicated  regu- 
lating mechanism,  and  the  constructive  detail  of  this  mechanism  give  rise 
to  an  enormous  variety  of  lamps.  The  incandescent  lamp  which  is  fortun- 
ately restricted  to  the  use  oi"  an  incandescent  filament,  placed  in  an  ex- 
hausted globe  which  does  not  require  any  regulating  mechanism,  allows  of 
a  difference  only  : 

I — In  the  choice  of  the  raw  material  from  which  carbon  filaments  are  made. 
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2 —  In  the  treatment  of  the  raw  material  before  and  after  carbonization. 

3 —  In  the  length  of  the  filament  and  its  cross  section. 

4—  In  the  mode  of  connecting  the  filament  with  the  current  conductor,  or 
platinum  wires  respectively,  which  join  it  to  the  leads. 

5 —  In  the  more  or  less  perfect  exhaustion  of  the  lamp  bulb.  In  consider- 
ing these  different  points,  we  wish  to  arrive  at  a  conclusion,  not  that  one 
particular  type  of  existing  lamp  is  superior  to  another,  but  what  are  the 
conditions  to  be  filled  in  order  to  obtain  an  efficient  incandescent  lamp  of 
good  durability. 

All  incandescent  lamps  with  the  exception  of  the  Cruto  and  Bernstein 
lamps,  employ  a  vegetable  fibre  of  some  kind  as  raw  material  for  prepanng 
the  filament.  F^dison  considers  the  fibrous  structure  of  bamboo  advantag- 
eous for  obtaining  a  tough  filament  of  high  mechanical  resistance  ;  while 
Weston  on  the  other  hand  subjects  the  cotton  fibre  to  a  process  which  en- 
tirely deprives  it  of  its  structural  character  and  transforms  it  into  amorphous 
cellulose,  for  which  he  likewise  claims  great  toughness  and  mechanical  re- 
sistance. We  know  that  excellent  results  have  been  obtained  with  both 
these  filaments,  from  which  we  may  safely  draw  the  conclusion  that  the 
nature  of  the  raw  material  is  ot  little  consequence  as  long  as  it  is  of  a  thor- 
oughly homogeneous  character.  The  carbon  is  exposed  to  a  series  of  deleteri- 
ous influences,  which  are  the  more  effective  the  less  coherent  the  filament,  not 
to  mention  the  shocks  and  concussions  to  which  the  lamps  are  subjected  in 
transportation.  We  find  that,  according  to  the  mechanical  theory  of  gases, 
the  last  remnants  of  atmospheric  air,  which  are,  even  in  the  most  careful  ex- 
haustion, left  in  the  lamp  bulbs,  are  set  into  rapid  motion  by  the  intense 
heat  of  the  carbon  ;  and  thus  the  latter  is  exposed,  so  to  say,  to  a  continuous 
bombardment,  which  soon  finds  out  any  weak  spots  in  its  texture  and  brings 
about  a  rupture  of  the  filament.  There  are  other  influences  at  work  tending 
to  produce  the  same  result,  namely  :  the  disintegrating  eftect  of  the  current 
and  the  high  temperature  to  which  the  filament  is  raised,  and  which  show 
themselves  in  the  projection  of  carbon  particles  on  the  interior  of  the  lamp 
bulb  (commonly  called  the  blackening  of  the  lamp  bulb). 

Under  this  head,  we  have  also  to  consider  a  fact  observed  by  Edison, 
namely  :  A  continuous  current  passing  through  the  carbon  wastes  it  more 
rapidly  on  one  side  than  on  the  other.  For  explanation  of  this  fact,  we 
must  assume  a  sort  of  electrolytic  process  in  a  space  which  is  not  absolute- 
ly free  from  air,  but  only  highly  attenuated.  If  this  observation  is  correct, 
and  we  have  no  reason  for  doubting  its  accuracy,  it  constitutes  an  addition- 
al reason  for  the  importance  of  the  uniformity  of  the  filament.  We  have 
further  to  take  into  consideration  the  influence  ot  the  electric  current  on  the 
structure  of  the  carbon  filament  ;  and  that  such  an  influence  is  exercised 
has  been  proved  by  the  molecular  changes  of  a  copper  wire  through  which 
the  currents  of  an  alternating  machine  have  been  pass&d  for  some  time. 
Finally,  the  higher  the  temperature  to  which  the  carbon  is  exposed  the 
.shorter  its  durability,  and  the  more  marked  the  deleterious  effects  on  a  fila- 
ment of  inferior  compactness  and  uniformity.  Hence  the  condition  of  radi- 
ating surface  is  one  of  the  mam  factors  in  the  economy  of  the  glow  lamp, 
and  the  whole  treatment  subsequent  to  carbonation  has  for  its  aim  to  endow 
that  surface  with  the  highest  possible  radiating  capacity. 

Until  quite  recently  it  has  been  the  object  of  lamp  dealers  to  procure 
long-lived  lamps,  thereby  reducing  the  expense  of  renewals,  hence  being 
better  able  to  compete  with  other  illuminating  agents.  In  order  to  procure 
this  durable  lamp  the  filament  was  made  much  stouter  and  in  consequence 
lower  in  resistance.  It  was  found  that  although  these  lamps  lasted  for  sev- 
eral thousand  hours,  they  require  considerable  current,  therefore  were  not 
very  economical.  The  aim  of  lamp  manufacturers  now  became  to  obtain 
the  greatest  number  of  lamps  per  horse-power,  that  is  to  get  the  greatest 
amount  of  light  for  the  least  expenditure  of  energy.  To  do  this  the  fila- 
ments were  made  longer  and  finer,  and  by  the  after  pfbcess  of  carbonization, 
the  resistance  was  considerably  raised.  For  these  and  numerous  other 
causes,  the  different  types  of  lamps  range  in  efficiency  from  two  and  even  as 
low  as  one  and  a  half,  to  six  watts  per  illuminating  candle-power,  or  in 
other  words  one  lamp  will  give  three  times  as  much  light  as  the  other  for  the 
same  expenditure  of  current.  If  this  was  all  the  data  to  be  obtained,  the 
problem  of  determining  the  best  lamps  to  be  used  would  be  a  simple  one. 
But  it  is  a  well-established  fact  that  an  incandescent  lamp  maintained  at  a 
constant  voltage  will  invariably  fall  off' in  candle-power.  This  diminution 
in  brightness  is  attended  by  an  increase  in  the  amount  of  energy 
consumed  per  candle-power  of  light,  the  change  being  especially  marked  in 
the  earlier  portion  of  the  life  o';  the  lamp.  This  phenomenon  appears  to 
take  place  in  all  incandescent  lamps  of  the  present  day,  and  more  particu- 
jarly  in  lamps  of  high  economy. 

These  changes  may  be  ascribed  to  at  least  three  causes,  viz.:  loss  of 
vacuum  ,  increase  of  resistance,  due  to  the  disintegration  of  the  filament; 
and  finally  the  deposition  of  the  disintegrated  carbon  upon  the  inner  sur- 
face of  the  lamp  bulb. 

Recent  elaborate  tests  go  to  show  that  although  a  lamp  may  commence 
with  a  very  high  efficiency,  say  at  two  watts  per  candle-power  of  light, 
during  the  first  two  hundred  hours  the  lamp  is  likely  to  decrease  uniformly 
to  seven  or  eight  candle-power,  thereby  only  having  an  efficiency  of  five  or 
six  watts  per  luminating  candle-power.  After 'his  point,  the  falling-off  in 
candle-power  and  efficiency  is  not  so  marked,  but  continues  until  the  car- 
bon is  at  last  consumed.  This  falling  off  in  candle  power  is  decidedly  un- 
fair to  the  consumer,  who  is  charged  for  the  full  rated  candle  of  the  lamp. 
Nor  is  it  economical  to  the  illuminating  company,  who  are  consuming  as 
much,  if  not  more  current  than  when  the  lamp  was  burning  to  its  full 
brilliancy. 

Taking  all  facts  into  consideration  it  would  seem,  according  to  our  judg- 
ment, that  the  best  lamp  to  procure  for  station  work  is  one  of  moderately 
high  economy,  say  of  about  3.1  or  3.2  watts  per  candle-power  of  light. 
Having  selected  our  lamp,  it  now  remains  for  us  to  decide  upon  the  most 
successful  way  of  operating  and  taking  care  of  them. 

It  is  a  well-known  fact  that  the  efficiency  of  an  incandescent  lamp  in- 
creases very  appreciably  the  more  it  is  forced,  that  is,  the  number  of  watts 
required  per  candle-power  of  light  becomes  less  the  greater  the  voltage  to 
which  it  is  subjected.  It  is  also  well  known  that  on  the  other  hand  the  life 
diminishes  very  rapidly  the  more  a  lamp  is  thus  forced.  As  the  total  cost 
of  the  light  is  increased  by  going  to  either  of  these  extremes,  of  long  Ife  and 
poor  efficiency  on  the  one  hand,  and  good  efficiency  with  short  life  on  the 
other,  there  must  be  some  intermediate  value  for  the  life  and  the  efficiency 
which  would  give  the  most  economical  results,  considering  both  the  cost  of 
the  lamp  and  the  power  required.  Numerous  different  methods  have  from 
time  to  time  been  suggested  and  used  to  determine  this  point  with  more  or 
less  success.  But  they  have  all  apparently  led  one  to  believe  that  a  long  life 
is  a  most  desirable  feature,  so  much  so,  that  extremely  long  lived  lamps 
were  considered  as  great  achievements  in  lamp  making.  More  recently 
the  tendency  has  been  to  increase  the  efficiency  slightly  and  to  diminish  the 
life.  Put  it  appears  now  from  the  very  interesting  deductions  of  Mr. 
O'Keenan  that  the  most  economical  point,  considering  all  the  factors  in- 
volved, IS  very  materially  different,  from  what  was  generally  suppo';ed,  and 
that  it  is  in  fact  cheaper  to  replace  old  lamps  with  new  ones  after  a  few  hun- 
dred hours,  rather  than  to  continue  to  burn  the  old  ones.  He  shows  that 
there  is  a  point  in  the  life  of  each  make  of  lamps  at  which  it  will  pay  best  to 


break  the  lamps.  To  this  point  he  gives  the  appropriate  nami-  of  "  the 
smashing  point. " 

Whether  you  accept  these  statements  or  not,  lamp  renewals  is  an  import- 
ant item  in  the  expenses  of  an  illuminating  station  and  amounts  to  consider- 
able, even  in  small  isolated  plants.  It  is  therefore  a  question  of  momentous 
importance  to  be  able  to  decide  what  kind  of  lamps  are  best  to  use  and  what 
is  the  best  way  to  manage  them,  so  as  to  secure  the  most  satisfactory  results 
not  only  in  regard  to  the  financial  interests  of  the  illuminating  campany,  but 
also  that  the  public  may  get  the  best  value  for  their  money. 

Having  decided  upon  the  best  lamp  to  use,  after  giving  due  consideration 
to  the  various  data  supplied  by  different  manufacturers,  all  of  which  should 
be  received  with  the  greatest  of  caution,  the  next  thing  to  obtain  is  an 
absolutely  steady  current.  A  precisely  even  potential  is  one  of  the  most 
essential  requisites  for  obtaining  any  sort  of  satisfactory  results  with  incan- 
descent lamps.  It  is  astonishing  how  little  attention  is  paid  to  this  impon- 
ant  feature  of  incandescent  lighting.  Tests  which  we  have  made  convince 
us  that  there  are  few  stations  in  Canada  which  can  boast  of  a  potential  which 
does  not  vary  from  five  to  fifteen  volts  either  side  of  what  it  is  supposed  to 
be  operated  at.  A  raise  of  three  volts  in  a  hundred  volt  lamp  will  reduce 
the  life  one-half.  This  change  is  much  more  marked  in  lamps  of  lower 
voltages.  It  is  a  wonder  that  lamps  last  half  as  long  as  they  do,  subjected 
as  most  of  them  are  to  such  a  range  of  potential  varying  in  many  cases 
from  one  hundred  to  one  hundred  and  twenty  volts.  We  would  most  em- 
phatically recommend  that  a  man  be  detailed  in  every  large  plant  or  station 
to  watch  the  pressure  indicators  and  regulate  the  current  accordingly. 
Also  that  the  station  be  provided  with  a  good  portable  volt  meter,  so  that 
the  potential  may  be  known  at  different  points.  If  these  regulations  are 
strictly  and  promptly  carried  out,  there  would  be  far  fewer  complaints  about 
incandescent  lamps. 

This  branch  of  the  electric  industry  is  launching  out  into  new  channels, 
and  even  now  plays  an  important  part  in  the  service  of  man.  not  only  in 
domestic  spheres  but  also  in  the  scientific  and  other  useful  pursuits  of  life. 
Lamps  can  be  had  from  a  fraction  up  to  several  hundred  candle-power, 
varying  in  size,  shape,  color  and  efficiency.  Now  that  we  have  the  Ries 
regulating  socket  by  which  the  light  can  be  turned  up  or  down  without  waste 
of  current,  the  incandescent  light  is  in  every  way  superior  and  has  every 
advantage  offered  by  any  other  illuminating  agent  without  their  disadvan- 
tages, defects,  and  impurities.  May  we  not  therefore  conclude  with  all 
justice  and  honesty  that  the  incandescent  lamp  is  destined  to  be  the  light  of 
the  future? 

DISCUSSION. 

The  President  :  As  a  matter  of  history,  I  do  not  know  whether 
it  is  universally,  or  even  well-known,  that  Toronto  is  about  one 
of  the  the  first  places  where  a  practical  incandescent  lamp  was 
constructed.  Some  years  a^o,  I  think  at  the  time  the  original 
Gramme  machine  was  made,  there  was  one  imported,  and  some 
incandescent  lamps  made  here  and  operated  on  that  machine. 
There  was  a  patent  taken  out  for  these  lamps  at  the  time,  which 
ante-dated  all  the  present  incandescent  lamp  patents  on  this  side, 
even  Edison's,  but  there  was  one  little  defect  in  it.  In  making 
out  the  specification  for  the  patent,  the  gentleman  who  got  up 
these  lamps  got  on  all  right  until  he  got  his  carbon  filament 
complete  and  his  vacuum.  If  some  one  had  come  along  and 
hit  him  on  the  head  with  a  club  when  he  got  that  far,  he  would 
have  been  the  inventor.  But,  unfortunately,  after  he  got  his 
globe  empty  he  filled  it  again  with  something  else,  with  some 
gas  or  hydro-carbon,  of  course  making  it  entirely  different  from 
all  the  patents  of  the  present  day.  I  think  that  must  hive  been 
some  time  in  the  year  1874. 

Mr.  Neilson  :  (  happen  to  remember  the  date  particularly, 
Mr.  President,  because  I  was  a  stockholder  in  the  company  in 
which  Mr.  Fuller  made  his  exoeriments.  We  afterwards  wound 
up  with  fifteen  cents  on  the  dollar,  and  that  is,  therefore,  strong- 
ly impressed  on  my  mind.  (Laughter.) 

The  President  :  I  think  the  members  will  find  when  they  an- 
alyze this  very  clever  paper,  when  it  is  put  in  print,  that  it  is  a 
most  valuable  addition  to  the  literature  of  the  science. 

Mr.  Neilson  moved,  seconded  by  Mr.  Thomson,  that  the 
thanks  of  the  Association  be  tendered  Mr.  Black  for  his  very 
able  and  interesting  paper.  Carried. 

AMENDMENTS  TO  CONSTITUTION  AND  BY-LAWS. 

The  President  :  I  will  now  ask  for  expressions  of  opinion  on 
the  question  I  placed  before  you  yesterday,  as  to  the  advisabil- 
ity of  forming  sub-sections  of  the  Association,  simply  as  a  guide 
to  any  committee  that  may  be  appointed  with  a  view  to  formu- 
lating changes  of  the  constitution  to  be  laid  before  the  next 
Convention. 

Mr.  McFarlane  :  My  own  present  view  of  the  matter  is,  that 
I  think  the  Association  is  too  small  vet  to  branch  oflf  in  that  di- 
rection, more  especially  as  we  seem,  so  far,  to  have  got  along 
very  well  without  it.  Were  it  necessary  to  branch  off  on  any 
one  subject,  such,  for  instance,  as  the  economy  of  fuel,  a  com- 
mittee can  be  appointed  on  that,  to  report  to  the  Association, 
and  those  who  do  not  wish  to  speak  on  it  will  be  very  glad  to 
listen  to  what  is  said. 

The  President  :  The  idea  does  not  seem  to  obtain  an  over- 
whelming number  of  supporters,  so  I  presume  it  is  just  as  well 
to  let  it  slide.  A  question  that  must  be  discussed,  however,  is 
the  time  and  place  of  the  next  meeting  of  the  Association. 

Mr.  Taylor  :  In  regard  to  subdi\  iding,  it  seems  to  nie  that  if 
a  question  came  up  at  a  general  meeting  which  directly  applied 
to  central  station  work,  it  should  be  voted  upon  only  by  central 
station  men.  It  struck  me  that  the  proposed  plan  was  a  good 
one,  and  I  do  not  sec  that  it  would  interfere  with  the  general 
working  of  the  Association  at  all. 

The  President  :  I  hope  there  is  no  misconception  as  to  the 
idea.  One  or  two  seem  to  have  the  idea  that  we  are  proposing 
to  subdivide  the  Association  ;  that  is  not  the  idea,  we  have  got 
along  so  harmoniously  together  that  that  is  the  last  thing  I 
would  like  to  see  done.    The  proposal  is  simply  to  appoint  com- 
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mittees,  or  subdivisions,  on  each  question  particularly  appertain- 
ing to  any  one  branch  alone,  very  much,  as  I  said  yesterday,  in 
the  manner  that  is  done  by  the  Toronto  Board  of  Trade.  It  is 
divided  into  sections,  merely  in  the  shape  of  commiitees,  to 
which  are  referred  any  particular  business  that  concerns  that 
section  alone.  But  perhaps  all  that  would  be  necessary  would 
be  to  have  it  understood  that  subjects  of  that  character  would  be 
simply  referred  to  committees  from  the  branch  interested  ;  we 
might  have  committees  definitely  appointed,  representing  each, 
branch  of  the  Association,  or,  if  it  is  thought  well,  the  matter 
can  be  left  just  as  it  is. 

Mr.  Yule  :  I  agree  with  Mr.  McFarlane,  that  we  have  not 
yet  reached  the  point  where  we  can  divide.  We  are  getting 
along  very  nicely,  and  I  think,  in  the  meantime,  we  had  better 
leave  things  as  they  are  ;  we  want  to  be  a  little  stronger  in  num- 
bers first. 

Capt.  Carter  :  I  think  the  subject  is  not  given  the  attention 
of  which  it  is  deserving.  I  think  there  are  members  here,  like  my- 
self, who  are  a  little  afraid  to  speak  ;  they  can  talk  among  them- 
selves, and  interest  themselves  in  it,  but  they  don't  like  to  get  up 
here  and  ventilate  their  views.  I  feel  that  it  is  a  very  important 
question,  although  I  would  not  for  one  moment  put  it  in  such  a 
way  that  the  interests  of  the  electric  light  people,  the  telephone 
people  and  the  telegraph  people  should  be  severed  at  all  ;  we 
ought  all  to  remain  as  one  Association,  as  we  are  at  present,  and 
sit  here  and  listen  to  each  other's  views.  I  like  to  sit  here  and 
listen  to  the  papers  upon  telegraphing  or  telephoning — I  have 
great  pleasure  in  listening  to  them — but  still,  as  has  been  sug- 
gested, there  may  be  subjects  that  are  of  direct  interest  to  elec- 
tric light  men,  telegraph  men  or  telephone  men,  but  would  not 
be  of  interest  enough  to  other  members  of  the  Association  en- 
gaged differently.  I  do  not  think  it  would  at  all  interfere  with 
the  harmonious  working  of  the  Association  as  a  whole,  if  in 
cases  of  that  kind  we  had  committees  which  could  be  called  to- 
gether for  an  hour  during  the  meeting,  to  discuss  among  them- 
selves any  particular  question  solely  affecting  their  own  particu- 
lar interest,  and  in  which  other  branches  are  not  at  all  interest- 
ed. I  think  it  is  well  to  have  this  subject  thoroughly  well  ven- 
tilated, because  I  know  there  are  those  to  whom  I  have  spoken 
privately  who  do  not  feel  like  getting  up  and  speaking  on  the 
subject. 

Mr.  Fisk :  I  am  interested  in  this.  I  think  the  central 
station  men  are  more  competent  to  deal  with  a  question  relating 
to  central  station  business  than  the  Association  as  a  whole  is.  I 
think  it  would  be  a  good  thing  to  have  each  member  registered 
in  some  particular  section,  and  have  questions  affecting  that 
particular  section  referred  to  them.  I,  for  one,  would  like  to  see 
that. 

Mr.  Armstrong  :  We  have  all  heard  the  saying,  "First  catch 
your  hare,  then  cook  it."  It  seems  to  me,  in  this  instance,  we 
have  first  to  catch  our  central  station  men,  of  whom  we  have  not 
enough  ;  the  objects  of  this  Association  are  undoubtedly  more 
in  their  interests  than  in  those  of  the  manufacturing  and  supply 
companies,  and,  in  order  to  get  the  Association  spread  generally 
through  the  country,  it  would  be  wiser  not  to  weaken  it  by  sep- 
aration at  present.  We  must  use  every  means,  including  the 
assistance  of  telephone  and  telegraph  men,  to  spread  a  know- 
ledge of  its  objects  through  the  country,  and  if  we  start  to  divide 
now,  it  will  certainly  defeat  the  objects  which  the  Association 
has  in  view.  We  must  hang  together  for  strength  like  a  bundle 
of  sticks. 

Mr.  Breithaupt  :  Central  station  interests  are  a  separate  in- 
terest, whereas  the  telephone  and  telegraph  interests  are  matters 
representing  the  whole  Association.  I  agree  with  Mr.  Arm- 
strong, but  I  think  the  idea  of  appointing  a  committee  on  central 
station  work,  in  their  interest,  would  be  advisable. 

Mr.  Neilson  :  At  the  first  meeting  of  the  Association,  I  fore- 
saw this  difficulty  would  arise.  As  long  as  we  are  an  Associa- 
tion of  electricians,  meeting  to  exchange  views  on  electric  sub- 
jects only,  there  is  not  the  slightest  necessity  for  any  subdivision 
of  any  kind.  But  when  you  introduce  what  I  might  term  finan- 
cial aspects  of  affairs,  then  it  might  be  well  to  have  these 
sections.  But  then  the  difficulty  comes  in,  that  a  section,  such 
as  the  electric  light  section,  might  bring  in  a  recommendation 
such,  for  instance,  as  was  moved  at  the  last  meeting,  of  stan- 
dardizing the  current  for  a  lamp  ;  well,  now,  that  should,  if  the 
sections  are  to  be  formed,  be  the  opinion  of  that  section,  and 
not  of  the  Association  as  a  whole.  If  that  is  done,  I  see  no  ob- 
jection whatever  to  having  an  Electric  Light  and  Power  Section. 
But  the  other  departments  can  get  along  without  anything  of  the 
kind.  I  would  strongly  object  to  having  any  resolution  of  this 
section  brought  in  as  the  opinion  of  the  members  as  a 
whole  on  any  particular  subject. 

Mr.  G.  Black  :  I  think  where  a  question  arises  on  a  subject 
relating  purely  to  the  telephone,  the  telegraph  or  the  elec- 
tric light  section,  requiring  a  decision,  that  only  members  of 
that  section  should  decide  upon  that  question.  It  was  pointed 
out  in  the  course  of  discussion  at  Hamilton,  that  telephone  men 
would  not  probably  like  tTie  electric  light  men  to  decide  upon 
their  system  of  wiring.  A  telephone  man,  while  competent 
enough  to  do  his  own  wiring  might  not  understand  sufficiently 
well  how  to  do  electric  light  wiring.  Where  the  subject  is  purely 
sectional,  it  should  be  voted  on  only  by  members  of  that  section 
of  the  Association.  We  have  now  an  Executive,  composed  of 
representatives  from  all  branches,  and  if  they  cannot  decide  upon 


a  subject,  then  let  the  members  of  that  department  only  decide, 
while  in  general  subjects  the  decision  should  be  that  of  the 
whole  Association. 

Mr.  A.  A.  Wright  :  As  a  central  station  man,  I  do  not  fear 
my  friends  of  the  telegraph  and  telephone  fraternity  would  do 
anything  to  interfere  with  us  very  seriously.  It  may  be  advis- 
able, when  the  time  comes,  or  when  the  difficulty  arises,  to  have 
a  committee  appointed  to  look  after  central  station  work.  But, 
"  sufficient  for  the  day  is  the  evil  thereof,"  (laughter),  and  I 
think  it  will  be  time  enough  to  encounter  the  difficulty  when  it 
arises. 

The  President  :  The  idea  is  not  at  all,  as  I  have  already  said, 
to  divide  the  Association.  It  would  be  just  as  Mr.  Black  says, 
that  those  who  are  particularly  interested  in  a  question  not  af- 
fecting the  other  members  of  the  Association  would  be  the  only 
ones  to  vote  on  that  question.  Let  members  register  in  any 
section  they  choose,  in  which  they  are  doing  business.  Then, 
when  a  purely  sectional  question  comes  up  they  vote  on  it.  I 
do  not  think  anyone  proposes  that  this  Association  be  divided 
up,  and  one  part  to  meet  at  one  time,  and  another  at  some  other 
time — no  one  entertains  any  such  idea  as  that.  I  think  it  is 
simply  in  order  to  simplify  matters,  that  in  certain  questions  af- 
fecting only  a  certain  branch  of  the  members  of  the  Association 
that  only  those  who  are  interested  in  such  questions  shall  vote 
upon  them.  In  any  matter  of  business  policy,  for  instance, 
which  concerned  some  one  section  alone,  it  would  hardly  be  fair 
to  the  members  of  that  section,  if  members  from  other  sections 
should,  by  their  preponderating  votes,  defeat  the  objects  of  those 
belonging  to  that  branch.  As  we  can  bring  in  no  resolution 
now,  this  is  simply  a  sort  of  ventilation  of  the  idea,  to  get  it  into 
shape  in  case  any  action  should  be  found  necessary  at  the  proper 
time,  and  it  can  easily  now  be  postponed  until  that  time,  or  until 
the  Executive  sees  fit  to  bring  in  a  recommendation,  or  a  com- 
mittee is  appointed  on  the  original  constitution. 

Mr.  Wickens  :  I  think  this  Association  does  not  at  present 
need  anything  of  that  kind.  If  any  trouble  should  arise,  it  might 
be  well  to  appoint  a  committee  of  the  members  specially  inter- 
ested to  deal  with  that  particular  question.  Now,  if  you  go  on 
and  appoint,  say  a  standing  committee  in  each  branch,  as  it 
were,  it  will  have  an  effect  which  I  think  is  hardly  desirable,  be- 
cause that  standing  committee  could  not  do  anything  without 
meeting.  That  would  be  well  enough  in  the  case  of  a  body  like 
the  Toronto  Board  of  Trade,  the  maiority  of  the  members  of 
which  reside  in  Toronto,  and  which  can  get  a  sectional  meeting 
at'any  time  without  difficulty.  But  our  members  are  scattered 
all  over  the  country,  and  if  we  attempt  to  create  standing  com- 
mittees in  each  section  of  the  work  in  the  way  spoken  of,  they 
will  really  not  be  of  any  practical  use,  unless  they  can  come  to- 
gether, and  it  is  hardly  to  be  expected  that  they  will  meet  to- 
gether as  sectional  committees,  and  then  come  to  the  Conven- 
tion also — it  would  take  too  much  time — and  it  will  certainly,  to 
my  mind,  detract  from  the  interest  of  the  Convention  if  anything 
of  that  kind  is  countenanced.  I  think  if  there  is  .any  real  diffi- 
culty in  any  branch,  that  wants  settling,  it  will  be  soon  enough 
when  it  appears  to  appoint  a  committee. 

Mr.  Fisk  :  I  feel  somewhat  strong  upon  this  question.  Sup- 
pose the  question  came  up  whether  it  was  better  to  use  one  hun- 
dred volts  or  five  hundred  volts  power  in  transmission,  would 
it  not  be  better  to  refer  that  to  a  committee  composed  entirely 
of  central  station  men  ? 

Mr.  Campbell  :  I  do  not  think  there  is  any  necessity  at  the 
present  time  at  all.  Regarding  the  question  our  friend  has  just 
spoken  of  it  makes  a  big  difference,  as  far  as  induction  is  con- 
cerned, whether  you  jump  across  a  telegraph  wire  with  one  hun- 
dred or  five  hundred  volts.  I  think  it  is  better  to  let  the 
Association  stay  as  it  is  now. 

Mr.  McFarlane  :  You  have  spoken  of  the  electric  light,  the 
telephone  and  the  telegraph  men,  but  you  have  left  out  the  sup- 
ply men.  I  suppose  when  you  want  to  discuss  wire  it  would  be 
better  to  appoint  a  committee  on  wire,  and  if  dynamos,  appoint 
a  committee  on  dynamos,  to  tell  the  electric  light  men  what  to 
get.  (Laughter.) 

Mr.  Taylor  :  Mr.  McFarlane  was  wrong  in  saying  the  electric 
supply  men  were  not  heard  from,  but  I  did  not  speak  because  of 
anything  I  expect  to  get  in  the  way  of  supplies,  it  was  because  of 
the  difficulty  which  I  saw  arose  at  our  general  meetings.  I  do 
not  suppose  the  supply  men  would  have  anything  to  come  be- 
fore them  unless  it  was  what  Mr.  Sadler  spoke  about  last  night, 
the  belt  slipping.  (Laughter.)  I  think  where  a  question  is 
brought  up  directly  interesting  central  station  men,  it  should 
only  be  voted  upon  by  central  station  men. 

Mr.  McFarlane  ;  I  was  not  saying  that  the  supply  men  had 
not  been  heard  from,  but  I  was  speaking  of  them  as  one  section 
of  the  members  of  which  the  Association  is  composed. 

The  President  :  I  am  very  well  satisfied  from  the  expressions 
of  opinion  that  have  been  elicited,  that  all  are  satisfied  to  "let 
wellenouf^h  alone,"  and  after  what  I  have  heard  I  am  inclined 
to  favor  that  view  myself 


AFTERNOON  SE.S.SION. 

At  two  o'clock  the  meeting  having  been  called  to  order  by  the 
President,  papers  were  respectively  read  by  Mr.  Rosebrugh,  of  the 
School  of  Science,  on  "Speed  Control  ";and  by  Mr.  Breithaupt, 
of  Berlin,  on  "Probabilities  as  to  the  Success  of  Distribution  of 
Power  at  Considerable  Distances  by  High  Tension  Currents  of 
Electricity." 
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Lack  of  space  has  made  it  necessary  to  defer  publication  of 

these  papers  and  the  discussions  thereon  to  a  sul^sequcnt 
issue. 

PLACE  OF  NEXT  MEETING. 

The  President  :  The  only  business  now  remaining  is  to  de- 
cide upon  the  time  and  place  of  the  next  meeting.  Suggestions 
will  now  be  in  order. 

The  Secretary  :  I  think  the  Industrial  Exhibition  Association 
expressed  a  wish  that  the  next  convention  should  be  held  in  Tor- 
onto simultaneously  with  the  Industrial  Exhibition,  and  it  was 
their  desire  that  the  Association  should  endeavor  to  hold  some 
kind  of  an  electrical  exhibition  in  connection  with  the  Industrial  ; 
I  think  that  is  as  far  as  the  matter  has  gone. 

Mr.  Smith  :  At  the  last  convention  it  was  discussed,  without 
anything  being  definitely  settled.  The  wish  was  expressed  by 
the  Industrial  Association  that  we  should  meet  in  Toronto,  and 
have  an  electrical  exhibition,  and  it  was  then  thought  we  would 
be  able  to  do  it.  Since  then  wc  have  information  which  would 
rather  discourage  the  idea.  At  the  same  time,  without  wishing 
to  appear  intensely  selfish,  for  reasons  pretty  well  known,  I 
would  move  that  the  next  convention  be  held  in  Toronto,  during 
the  month  of  September,  at  a  date  to  be  fixed  by  the  Executive. 

Mr.  Thomson  :  I  move,  in  amendment,  that  it  be  held  in 
Montreal. 

Mr.  Carroll  :    I  second  the  motion. 

Mr.  Starr  :  Mr.  President,  I  would  like  to  second  the  motion 
of  Mr.  Smith,  that  the  next  convention  be  held  in  Toronto.  I 
think  it  was  generally  understood  among  the  members  that  the 
next  convention  was  to  be  held  in  Toronto,  and  that  the  Indus- 
trial Exhibition  people  would  co-operate  with  us  in  making  an 
exhibition  here.  As  a  representative  of  Montreal,  I  may  say 
that  we  should  be  most  happy  to  see  the  convention  there,  and, 
speaking  for  myself,  I  would  do  everything  I  possibly  could,  and 
I  think  my  company  would  also  do  everything  to  make  the  visit 
to  Montreal  pleasant.  We  have  a  pretty  good  reputation  now, 
through  the  National  Electric  Association,  which  visited  us  a 
year  ago,  but  we  have  hardly  gotj  over  that  yet  (laughter).  We 
want  about  three  or  six  months'  grace  after  the  next  convention 
to  get  into  a  position  to  entertain  the  Canadian  Association. 
We  do  not  want  to  undertake  it  unless  we  can  do  it  thoroughly. 
Perhaps  Mr.  Carroll  can  speak  better  on  that  subject  than  I  can. 
We  would  prefer  the  next  convention  to  be  held  in  Montreal  in 
the  spring,  or  during  the  winter,  say,  a  year  from  now.  I  there- 
fore think  I  will  support  the  next  convention  being  held  in  Tor- 
onto, and  the  one  after  that  in  Montreal. 

Mr.  A.  A.  Wright  :  Might  I  be  allowed  one  word,  with  re- 
ference to  the  time.  Most  of  the  central  station  men  from  the 
smaller  towns,  like  myself,  are  engaged  in  some  other  business 
as  well,  and  our  trade  being  a  rural  one,  there  are  certain  sea- 
sons of  the  )'ear  when  we  are  busy,  and  others  when  we  are  not. 
September  is  our  busiest  time,  for  the  farmers  are  then  through 
the  harvest,  and  begin  to  market  their  grain,  and  tradesmen 
whose  business  is  connected  with  farmers  then  have  to  be  at 
home.  If  you  held  it  in  connection  with  the  Exhibition  in  Tor- 
onto or  Montreal,  I  suppose  you  cannot  change  the  dates,  but  if 
it  could  conveniently  be  arranged  early  in  the  month  of  Septem- 
ber, I  think  it  would  certainly  be  a  great  accommodation  to  those 
central  station  men  who  live  in  rural  districts,  and  not  make  any 
difference  to  those  in  the  city. 

The  President  :  The  Industrial  Exhibition  is  held  very  early 
in  September,  and  I  have  no  doubt  it  would  be  a  factor  in  help- 
ing to  make  it  a  success. 

Mr.  Smith's  motion  was  carried,  that  the  next  convention  be 
held  in  Toronto,  at  a  date  to  be  appointed  by  the  Executive 
Committee. 

Mr.  Starr  :  In  explanation  of  my  having  seconded  Mr. 
Smith's  motion,  I  may  say  that  we  do  not  want  to  have  the  con- 
vention in  Montreal  until  we  are  in  a  position  to  fittingly  enter- 
tain the  Association.  As  I  said,  we  have  not  quite  got  o\-er  the 
last  convention  we  had  there. 

Mr.  Smith  :  Speaking  for  the  Western  members,  we  are 
anxious  to  give  Montreal  a  turn,  and  when  the  convention  goes 
there  we  want  to  make  it  one  of  the  best  we  have  ever  had. 

Mr.  A.  A.  Wright  :  I  would  like  to  thank  those  who  placed- 
this  institution  at  our  disposal.  I  did  not  know  that  we  had 
such  a  one  here,  or,  from  patriotic  motives,  I  would  not  have 
sent  my  son  to  Montreal  (laughter  and  cheers.)  If  there  is  an 
educational  centre  in  Canada  it  is  Toronto;  it  is  the  intellectual 
capital,  and  I  want  to  uphold  it.  However,  whom  are  we  to 
thank  ? 

The  Secretary :  The  Faculty  of  the  School  of  Practical 
Science. 

Mr.  Wright  :  Then  I  have  pleasure  in  moving  that  they  re- 
ceive our  thanks  for  the  use  of  this  hall,  and  the  courtesy  the\ 
have  shewn  in  attending  our  meetings  here. 

Mr.  Starr  seconded  the  motion  and  it, was  carried. 

Prof  Galbraith  :  I  am  sure  Mr.  Wright's  kind  remarks  are 
highly  appreciated  by  the  Faculty  and  myself  ;  and  we  shall  have 
great  pleasure  in  seeing  you  here  at  some  future  time.  Of 
course  you  know,  Mr.  President,  that  this  building  is  under  the 
control  of  the  Ontario  (lovernment,  and  whenever  we  want  to 
have  it  in  any  way  diverted  from  its  ordinary  use  we  have  to  ap- 
ply to  the  government  for  permission.  But  I  have  never  yet 
known  that  permission  to  be  refused.  The  Minister  of  Educa- 
tion has  always  agreed  with  me  in  feeling  that  whatever  this  in- 


stitution can  do  in  conncf  li<m  w  ith  any  of  the  prfjfessions  with 
which  our  worl<  is  allied,  will  i>c  done,  not  only  in  their  interests, 
but  in  our  own.  I  do  not  think  you  have  much  to  thank  us  for. 
However,  perhaps  our  friend  will  send  his  next  boy  here. 

Capt.  Carter  :  Would  it  not  be  jjroper  on  our  part  to  tender 
our  thanks  to  Hon.  Mr.  Harcourt,  the  acting  Minister  of  Educa- 
tion, as  well  as  to  the  P'aculty. 

The  President  :  I  think  in  expressing  oujr  obligation  to  the 
Faculty  that  is  implied. 

Prof  (lalbraith  :  I  would  suggest  that  the  two  be  cf)upled  to- 
gether ;  I  would  prefer  if  any  motion  is  made  that  the  Minister 
of  Education  should  be  included. 

.  The  motion,  amended  by  adding  the  Minister  of  Education, 
was  carried. 

The  thanks  of  the  Association  were  also  tendered  the  press  of 
Toronto,  for  the  efficient  manner  in  which  they  had  reported 
the  proceedings. 

The  convention  then  adjourned. 

C.  A.  S.  E.  NO.  7  ORGANIZED  AT  OTTAWA. 

Ottaw.\,  Jan.  30th,  1893. 

Editor  Electrical  News. 

Sir, — The  ranks  of  the  C.  A.  S.  E.  were  reinforced  on  Wed- 
nesday, Jan.  i8th,  by  the  organization  of  Ottawa  No.  7  with  a 
charter  membership  of  32.  Mr.  Edkins,  President  of  the  Execu- 
tive, had  for  some  time  previous  been  in  communication  with  Mr. 
F.  Robert,  engineer  Russell  House,  with  a  view  to  establishing 
an  association  here.  To  the  interest  taken  in  the  matter  by  this 
gentleman,  who  interviewed  the  engineers  on  the  subject,  and 
called  a  preparatory  meeting  to  discuss  the  matter,  the  organi- 
zation of  a  large  and  useful  association  in  Ottawa  is  due.  After 
an  explanation  by  Bro.  Edkins  of  the  objects  of  the  association, 
the  following  officers  were  initiated,  elected  and  installed  : 
President,  J. A.  Thompson  ;  Vice-president,  J.  B.  Seguin;  Treas- 
urer, J.  Cowan  ;  Rec.  Sec,  J.  Latour  ;  Financial  Sec,  F.  Robert; 
Conductor,  A.  Gaul  ;  Doorkeeper,  C.  Schofield. 

A  committee  was  appointed  to  secure  a  suitable  place  of 
meeting. 

Under  the  head  of  "  Good  of  the  Order"  Bro.  Edkins  address- 
ed the  meeting. 

A  vote  of  thanks  was  tendered  to  him  and  also  to  Bro.  F. 
Robert  for  the  latter's  persevering  work  in  bringing  the  engineers 
of  Ottawa  together. 

Ottawa  No.  7  is  composed  of  good  practical  men  who  recog- 
nize the  need  of  organization  and  the  good  results  which  must 
accrue  from  it.  The  officers  are  of  the  right  type  and  w  ith  J.  H. 
Thompson,  Chief  Engineer  Printing  Bureau  at  the  throttle,  we 
look  forward  to  a  very  successful  year.  The  Electrical  News 
shall  hear  from  us  now  and  then. 

Ottawa  No.  7. 


SPARKS. 

A  $25,000  electric  plant  has  been  purchased  by  the  Town  of  Yarmouth, 
N.  S. 

A  200  light  incandescent  plant  is  being  installed  by  Messrs.  Wm.  Kelley 
&  Son,  at  Blythe,  Ont. 

A  20  horse  power  electric  motor  has  been  installed  by  Messrs.  Parker  & 
Co.,  coppersmiths,  Toronto. 

Elias  Vernon  and  Benjamin  Temple,  of  Hamilton,  Ont.,  were  recently 
.  granted  a  patent  on  a  device  for  starling  cars. 

A  1,00.0  light  dynamo  and  plant  has  recently  been  installed  by  the  Monc- 
lon  Gas  and  Electric  Company,  Moncton,  N.  B. 

A  700  light  dynamo  is  being  installed  by  the  Victoria  Electric  Company, 
at  Lindsay,  Ont.,  and  a  200  light  dynamo  by  the  Branlford  Electric  Light 
Company. I 

Messrs.  Patterson  &  Corbin,  of  St.  Catharines,  have  a  contract  to  supply 
36  carsM'or  the  Niagara  Falls  Electric  Railway,  and  4  cars  for  the  St.  Cathar- 
ines Electric  Railway. 

William  Gi.es,  a  dynamo  attendant  in  the  Hamilton  Electric  Light  and 
Power  Company's  power  house,  recently  received  a  severe  electric  shock, 
which  rendered  him  for  a  time  unconscious. 

During  the  first  three  months  of  the  operation  of  the  Yarmouth,  N.  S. , 
Electric  Street  Railway,  there  were  carried  with  only  two  cars  running, 
58,326  passengers.    The  cars  are  heated  with  electricity. 

The  Niagara  Falls  Electric  Railway  Co.  install  six  250  horse  power 
dynamos.  The  contract  has  been  given  to  Messrs.  Kennedy  &  Sons,  of 
Owen  Sound,  for  turbine  wheels  with  which  to  operate  these  machines. 

By  authority  of  the  shareholders,  the  capital  stock  of  the  Montre;il  Street 
Railway  Co.  v,  \\\  be  increased  to  $2,000,000,  to  meet  the  expenditure  required 
in  connection  with  the  equipment  of  the  company  asd  the  conversion  and 
extension  of  their  lines. 

Incorporation  is  being  sought  for  by  the  Peoples'  Electric  Company  at 
Windsor,  Ont.,  with  the  object  of  operating  electric  railways,  and  supplying 
electricity  for  commercial  purposes  in  VV'indsor  and  vicinity.  The  capital 
stock  is  to  be  $50,000. 

The  County  Court  at  \\'indsor,  recently  awarded  $50.00  damages  to  one 
Wilson,  who  brought  suit  against  the  Sandwich,  Windsor  and  Amherstburg 
Railway  for  personal  injury  received  as  the  result  of  an  electric  cat  coming 
into  collision  with  his  buggy. 
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Applications  for  incorporation  has  been  made  by  the  Compagnie  Elec- 
trique,  St.  Jean  Baptiste,  Montreal,  for  the  purpose  of  doing  a  general  elec- 
trical business,  supplying  light,  heat  and  motive  power,  and  manufacturing 
electric  appliances  in  the  Province  of  Quebec;  also  for  the  construction  of 
underground  conduits  for  electrical  wires  in  public  streets  and  roads.  The 
capital  of  the  company  is  to  be  $100,000.  The  names  of  the  directors  are 
as  follows: —  Messrs.  Onesime  Marin,  notary;  Hon.  Louis  Tourville; 
Arthur  Caron,  gentleman  ;  Raymond  Prefontaine,  Montreal,  M.  P.  ;  Israel 
Charbonneau,  manufacturer ;  Joseph  E.  Pare,  manufacturer  ;  Joseph  La- 
londe,  manufacturer  ;  and  Damien  Lalonde,  manufacturer. 


2518&'2520/MoTFfEJ7AMEST129  BAY  51. 


The  Beacon  Lamp  Co. ,  of  Boston,  are  contesting  the  suit  for  the  infringe- 
ment of  the  Edison  patent,  brought  against  them  by  the  General  Electric 
Co.,  with  the  claim  that  Henry  Gobel,  a  German  American,  invented  and 
used  an  incandescent  lamp  prior  to  Mr.  Edison's  invention,  and  that  con- 
sequently the  Edison  patent  is  invalid. 


OUR  MAKE  OF 


STEAM  PUMPS 

ARE  THOROUGHLY  RELIABLE. 


NORTH  EY  MFG.  GO. 


(LIMITED) 

TORONTO. 


Earle's  Air  and  Steam  Injectors 


TYPE  A 


S.  R.  EARLE, 


COMBINED  AIR  INJECTOR^ 
AND  EXHAUSTER 


THE  BEST  DEVICE  IN  THE  MARKET 

For  burning  hard  or  soft  coal  screenings  under  steam  boilers,  for  work- 
ing gas  producers,  &c.,  &c. ,  exhausting  gases  from  mines,  ventilating 
ships,  buildings,. &c.    Can  be  applied  to  any  boiler  without  disturb- 
ing the  present  setting.    Guaranteed  to  do  the  work  satisfactorily. 
Can  give  the  best  of  testimonials  showing  their  efficiency. 

THE  CANADIAN  OILED  CLOTHING  CO.,  (L'TD). 
Manufacturers  of 

WATERPROOF  HORSE  AND  WAGGON  COVERS,  OILED  CLOTHING,  ETC. 

S.  R.  Earle,  Esq.,  Belleville,  Ont.  Port  Hope,  June  23rd,  1892. 

Dear  Sir, — We  have  had  in  use  for  some  time,  your  Combined  "  Air  Inject- 
or and  Exhauster"  and  with  pleasure  we  state  that  it  is  giving  us  the  most  com- 
plete satisfaction.  Regarding  the  saving  in  fuel,  we  were  burning,  before  using 
the  "  Injector,"  two  tons  soft  coa!  per  week,  at  a  cost  of  $g-'  o  ;  after  we  put  the 
Injector  in,  we  burn  two  ton  hard  coal  screenings  per  week  at  a  cost  of  $2.00 
making  a  saving  of  $7.00  per  week,  which  speaks  for  itself.  We  have  a  much 
cleaner  and  better  fire  and  far  less  trouble  in  keeping  steam.  We  consider  your 
invention  a  bocn  to  all  parties  using  steam  boilers.  Wishing  you  every  success, 
we  are,         Yours  truly,     (Signed)   The  Canadian  Oiled  Clothing  Co. 

per  S.  Henderson,  Manager. 


BELLEVILLE,  ONT. 

and  Room  35,  Bank  of  Commerce  Building,  Toronto. 


SEND   FOR  ILL.USTF?f\TED   GflTflLOGUE   AND  PRICES. 


c 

A 

LAKE  GIRARD  SYSTEM  OF  MINES. 
Lake  Girard  Mine.     -     Nellie  and  Blanche  Mines.     -     The  Horseshoe  Mine. 

CONTROLLING  2,500  ACRES  CHOICEST  MICA  LAND. 

The  LARGEST  USERS  in  the  United  States  are  among  our  EARLIEST  CUSTOMERS,  and  can  testify  to  the 
excellence  of  our  material  as  well  as  to  our  PROMPTNESS  OF  DELIVERY. 

All  MICA  SHIPPED  BY  EXPRESS,  and  sales  made  at  PRICES  INCLUDING  ALL  CHARGES  TO  POINT  OF 
DESTINATION. 

Why  buy  through  MIDDLEMEN  and  pay  COMlVIISSION,  when  you  can  DEAL  DIRECT  WITH  THE  MINES,  and 
receive  your  MICA  AT  FIRST  HANDS? 

We  are  prepared  to  SUPPLY  the  requirements  of  SMALL  USERS,  on  advantageous  terms,  looking  to  the  FUTURE 
GROWTH  of  their  BUSINESS. 

Our  PRESENT  STOCK  OF  MICA  actually  mined  EXCEEDS  300  TONS,  and  this,  too,  AFTER  A  YEAR'S 
STEADY  OPERATIONS. 

ALL  SIZES  AVAILABLE,  and  we  will  either  cut  to  size  or  in  rough  split  sheets,  with  edges  trimmed  or  untrimmed,  as 
may  be  desired.    We  will  cut  discs  or  segments  of  circles  when  required. 

Send  us  a  SAMPLE  ORDER — we  only  ask  a  fair  trial  ;  once  we  receive  that,  we  are  not  afraid  of  holding  your  busi- 
ness.   Address  all  communications  to 

DON  C.  WAITERS, 

240  I>£i>ly  Avenue,  «  -  Ottctiwa.,  Ca.na.dci>, 
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SPARKS. 

Mr.  John  Skinner,  of  Mitchell,  will  install  an  in- 
candescent lighting  plant. 

The  Review  Printing  and  Publishing  Co.,  of 
Peterboro',  have  installed  electricity  :is  their 
motive  power.  '-• 

A  Victoria  company  has  purchased  Mr.  A'' 
Haslam's  interest  in  the  electric  light  wotk'-, 
Victoria,  B.  C. 

The  Carleton  F^lace  Electric  Light 
purchased   an  incandescent   plant,  which  <vill 
shortly  go  into  operation. 

A  300  light  incandescent  plant  is  being  installed 
in  the  Leland  House,  Winnipeg,  by  the  Kay 
Electric  Works,  Hamilton. 

Messrs.  Corley  &  Collins  of  Mount  Forest, 
have  purchased  a  new  60  hoi  se  power  engine  with 
which  to  operate  their  electric  light  plant. 

The  loss  sustained  by  the  Sandwich,  Windsor 
and  Amherstburg  Electric  Railway  Company,  by 
the  burning  of  their  power  house,  is  placed  at 
$15,000.  » 

The  recently  incorporated  Smiths  Falls  Elec- 
tric Power  Company  will  shortly  erect  new  build- 
ings, and  a  new  flume,  and  will  install  a  light 
and  power  plant. 

The  Chaudiere  Electric  Light  and  Power  Com- 
pany, of  Ottawa,  are  desirous  of  enlarging  their 
bus'ness,  and  for  this  purpose  have  applied  for 
permission  to  increase  their  capital  stock  to 
$1,000,000. 

Mr.  Charles  W.  Harrah,  representing  a 
Detroit  syndicate,  has  purchased  for  $15,000  the 
Windsor  and  Walkerville  Railway.  It  is  the 
intention  of  the  present  owners  to  equip  the  road 
.for  operation  by  electricity  in  the  spring. 

Mr.  F.  E.  Handy,  formerly  with  the  Ball 
Electric  Light  Ca,  Toronto,  and  an  Active  mem- 
ber of  the  Canadian  Electrical  Association,  has 
gone  to  British  Columbia  to  assume  the  position 
of  manager  of  the  Westminster  and  Vancouver 
Tramway  Co. 

Thestipendary  magistrate  of  the  city  of  Halifa.x, 
has  convicted  the  Nova  Scotia  Power  Co.  of  a 
breach  of  a  provincial  statute  in  running  street 
cars  on  Sunday.  The  judge  holds  that  the  running 
of  street  cars  on  Sunday  is  a  work  of  neither 
necessity  nor  mercy,  and  is  therefore  illegal.  A 
nominal  fine  of  $5.00  has  been  imposed  on  the 
company.    The  case  has  been  appealed. 

The  Quebec  and  Levis  Electric  Light  Company 
have  purchased  for  $236,000  the  Falls  of  Mont- 
morency and  the  surrounding  property  belonging 
to  the  Hall  estate.  The  company  have  under 
construction  a  new  iron  flume,  1200  feet  long  and 
6  feet  in  diameter,  by  means  of  which  the  water 
will  be  conducted  from  above  the  cataract  to  the 
factories  below.  It  is  probable  that  the  company 
will  supply  power  for  the  factories  in  Quebec, 
light  for  private  residences  and  city  streets,  and 
motive  power  for  the  street  railway,  and  for 
trains  on  the  Montmorency  Railway.  At  the 
annual  meeting  of  the  company  the  following 
directors  were  elected  :  Andrew  Thompson, 
Hon.  E.  J.  Price,  H.  T.  Machin,  C.  R.  White- 
head, Herbert  M.  Price,  John  Sharpies  and  T. 
H.  Dunn. 


Packard 


High  Grade 
Incandescent  Lamps 


MANUFACTURED  BY  THE 


PACKARD  LAMP  CO.,  Ltd 

96  to  WO  King  Street, 

^MONTREAL^ 


DYNf\MO  PULLEYS. 


WE  are  now  building,  for  dynamos,  roller 
mills  and  all  places  requiring  a  small 
and  strong  pulley,  a  veiy  neat  and  service- 
able pulley  with  iron  spider  hub  and  arms 
and  selecttd  hardwcod  rim,  thus  securing  in 
one  pulley  the  neatest  appearing  article  that 
can  be  made,  as  well  as  the  wood  belt  sur- 
face, which  of  itself  is  worth  more  than  the 
cost  of  the  pulley.  We  have  furnished  these 
pulleys  for  Sf  ecial  purposes  for  several  years 
and  many  of  the  leading  electrical  generator 
manufacturers  have  adopted  them  as  their 
standard.  In  practical  use  we  have  in  a  num- 
ber of  cases  shown  ;  5  per  cent,  better  light  by 
simply  changing  the  dynamo  pulleys  from 
iron  to  wood  rim.  Another  special  feature 
is  the  elimination  of  excessive  belt  strains, 
which  insures  life  of  belting  and  no  annoy- 
ance or  danger  fiom  heated  journals.  Fcr 
use  no  saw  arbors,  where  a  very  heavy  pul- 
ley is  required  in  small  space,  we  can  recom- 
mend our  iron  centre  pulley  as  the  very  best 
and  only  pulley  which  will  give  entire  satis- 
faction. We  manufacture  this  pulley  with 
any  style  or  length  of  hub,  located  in  any 
desired  position  in  rim.  Our  dynamo  pulley 
is  perfect,  and  we  solicit  a  trial  oider.  Fur- 
nished with  key  seats,  set  screws,  or  both. 

DODGE  WOOD  SPLIT  PULLEY  CO. 

83  King  Street  West,  Toronto. 


Wm.  Kennedy  &  Sons 

OWEN  SOUND, 
ONT. 


Hydpaulie  and  Mechanical 
Engineers. 

Soh'  Manufacturers  in  Canada  oj 

The  "New  American"  Tarbine 


( both  vertical  and  horizontal ) 
which  is  the  very  best  kind  of 
Water  Wheel  for  driving  electric 
machinery  by  water  power. 

Special  attention  given  to  the 
arrangement  and  production  of 
.Superior  gears,  shafting,  &c.,  for 
Electric  Stations. 

SOLE  AGENTS  FOR 

Fruen's 


Water  Wheel 


Governor 


M  "CLARK"  WIRE. 

Insulation  Guaranteed  ivheteeer  used.  Aerial, 
Underground  or  Submarine. 


In  a  letter  from  the  Inspector  of  the  Boston  Fire  Underwriters'  Union,  he  states  :  "     thoroughly  reliable  and  desirable  Wire  in  every  respect." 

The  rubber  used  in  insulating  our  wires  and  cables  is  especially  chemically  prepared,  and  is  guaranteed  to  be  water-proof,  and  will  not  deteriorate,  o.\idi;e  or  crack,  and 
will  remain  flexible  m  extreme  cold  weather  and  is  not  afi'ected  by  heat.  The  insulation  is  protected  from  mecha'  ical  injury  by  one  or  more  braids,  and  the  whole  slicked 
with  Clark's  Patent  Ccmpound,  and  special  extra  finish,  which  we  h.  ve  now  adopted  for  all  our  solid  wires  as  an  extra  weatherpioof  protection,  and  also  preventing  chafing 
and  abrasion,  which  is  water,  acid,  and  to  a  very  great  extent  fireproof.  Our  insulation  will  prove  durable  wh»n  all  others  fail.  We  are  prepared  to  furnish  Single  Wires 
of  all  gauges  and  diameter  of  insulation  for  Telegraph  and  Electric  Lights  from  stock.  Cables  made  to  order.  We  are  now  prepared  to  furnish  our  Clark  Wire  with  a  white 
finish  for  ceiling  cleat  work  as  well  as  our  standaid  color. 

Clark  Joint  Gum  should  be  used  for  making  waterproof  joi'  ts.  I'his  is  put  up  in  half-pound  boxes,  in  strips  about  one  foot  long  and  five-eighths  inch  wide,  and 
when  wrapped  about  a  jonit  and  tressed  firmly  it  makes  a  solid  mass.    For  railway  and  Motor  use,  we   make  all  sizes  of  stranded  ard  flexible  with  Clark  insulation. 

We  guarantee  our  Insulation  wherever  used,  Aerial,  Underground,  or  Subrnarlne,  .ind  our  net  prices  are  as  low,  if  not  lower, 

than  any  other  first-class  Insulated  Wire.    We  shall  be  pleased  to  mail  Catalogues  with  terms  and  discounts  for  quantities. 


"GLARK'WIRE. 

EASTERN  ELECTRIC  CABLE  CO., 

<»■/  to  <>,»  U<i iiipsli ' re  Street, 

BOSTOIST,  -  M-A-SS. 

HKNRN  .\.  CI  AKK,  t  reasurer  and  Gen'l-Manaser. 

HKUnKR  l  H.  KC^TI;^.  President  and  Electrician. 
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NOTES. 

Toronto  Globe  : — A  man  in  Montreal  has  been 
fined  for  illegally  practicing  dentistry,  yet  a  sta- 
tionary engineer  on  whose  care  and  skill  a  score 
of  lives  are  daily  depending  is  not  required  to 
pass  an  examination. 

The  New  York  Equipment  Co.  have  kindly 
sent  us  with  their  compliments,  several  vest 
memorandum  tablets  made  of  celluloid — a  very 
useful  article. 

A  new  sort  of  condenser  has  come  into  use  for 
steam-engines  in  France.  Where  steam-power  is 
used  on  an  extensive  scale,  it  often  becomes  a 
matter  of  considerable  importance  to  cool  the 
water  condensed  from  the  steam  as  rapidly  as 
possible.  The  more  quickly  the  exaust  steam  can 
be  condensed  into  water,  the  greater  will  be  the 
difference  of  pressure  between  the  two  sides  of 
the  piston,  and,  consequently,  the  greater  the 
power  developed  v/ith  a  given  consumption  of 
coal.  For  cooling  the  condensed  water,  it  has 
been  common  to  run  it  through  clusters  of  pipes, 
so  as  to  expose  as  large  a  surface  as  possible  to 
the  air,  or  to  allow  it  to  drip  through  bundles  of 
laths  or  brushwood  into  a  tank.  Under  the  new- 
system,  the  condensed  water  from  the  exaust  is 
pumped  into  a  sort  of  gridiron  of  large  p'pes, 
which  are  pierced  with  a  great  number  of  small 
holes,  but  have  no  other  outlet.  The  water  forced 
into  these  pipes  under  a  considerable  pressure, 
spouts  in  innumerable  tiny  jets  from  the  holes, 
and  then  falls  into  a  tank  beneath.  Being 
brought  in  a  state  of  fine  division  into  direct  con- 
tract with  the  air,  it  loses  its  heat  very  rapidly, 
and,  on  reaching  the  tank,  is  already  cool  enough 
to  be  pumped  back  for  use  in  condensmg  the 
steam  from  the  cylinders.  Of  course,  the  jets  of 
hot-water  give  off  clouds  of  vapor,  so  that  about 
ten  per  cent,  of  water  is  lost  in  this  way,  but  the 
economy  and  effectiveness  of  the  apparatus  more 
than  make  good  the  loss. 


THE 


SPARKS. 

Electric  light  plants  are  being  installed  in  the 
Gerrard  Mica  Mines,  near  Ottawa. 

The  Annapolis  Electric  Light  Company.  An- 
napolis, N.  S..  are  adding  tcS  their  station  plant  a 
new  dytiamo. 

The  Toronto  courts  have  decided  against  the 
old  street  railway  company,  re  their  claim  to  the 
possession  of  a  perpetual  franchise.  The  com- 
pany have  decided  to  carry  the  case  to  the  highest 
court  of  appeal. 

Authority  is  being  sought  for  by  the  Toronto 
Street  Railway  Co.  to  enable  them  to  extend  their 
lines  outside  the  city  limits,  to  manufacture  elec- 
tricity anywhere  in  the  County  of  York,  and  to 
manufacture  for  sale  all  kinds  of  electrical  ap- 
paratus. 

Several  officers  of  the  Toronto  Street  Railway 
Company  recently  made  an  inspection  of  the 
Ottawa  Street  Railway  Company's  lines  and 
station.  The  Ottawa  road  is  justly  regarded  as 
being  perhaps  nearer  perfect  than  any  other  in 
Canada. 


FOR 

EVERY 

BUSIN^ESS 


Interested  in  any  branch  of  the  Hardware 
Wrought,  Cast  Steel  or  Spun  Metal  Trades 
he  will  find 

"  The  Hardware  Merchant " 

acts  like  a  right  bower,  and  keeps  you  posted 
on  all  business  changes  and  items  of  note  Its 
market  quotations  are  reliable.  $2  per  year 

THE  J.  B.  McLean  CO.,  Ltd., 

10  '''ront  Street  East, 
Published  weekly.  TORONTO,  ONT. 


TORONTO  ELECTRICAL  WORKS 


Maniifactiiririg  Electricians  and  Engineers. 

Dealejs  in  Electrical  Supplies. 
Makers  of  Dynar'Tibi"  and  Motors. 
Dealers  in  Electd/jeil  .Books. 

35  Adelaide  Street  West,  -  TORONTO. 


John.L.Blaikie  Esq. 
Pres. 


EW.Rathbun  Esq. 
Vice. Pres. 


CONSV/LTING  ENGINEERS 

G.C.ROBB  ChiefEngineer    ,,         _  ^  ^...^  ^ 

A.FRASER  Sec.Tres.       Head  Office  TORONTO 

Hill  Patent  Friction  Pulleys 


AND  CUT  OFF  COUPLINGS 

For  Electric  Light  .Stations  and  all  purposes  where  intermittent  power  is  required 

Miller  Bros.  &  Toms, 

(Snccesnom  to  Miller  HroH.  ,6-  JUitehrll) 

Toronto  Office :  74  York  Street.  MONTREAL,  que. 
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VDLCANIZED  FIBRE  CO.  -x...xs«.. 
SOLE  MANUFACTURERS  OF  JJARD  VULCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks  and  special  shapes  to  order.  Colors,  Bed,  Black  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATIKG  MATERIAL  OF  THE  WORLD. 

Factoru:  WILMINGTON,  DEL.  OFFICE:  14  DEY  ST.,  NE,W  YORK. 


THE  CANADIAN  LOCOMOTIVE  &  ENGINE  CO.,  Ltd. 

KINGSTON,  -  ONTARIO. 

MANUFACTURERS  OF 

Locomotive,  Marine  and  Stationary  Engines 


THE 
HAZLETON 
BOILER. 


Economical 


Armington  &  Sims'  High  Speed  Engine  for  Electric  Light  Plant  etc, 

NOTICE. 

The  Canadian  Locomotive  &  Engine  Co. ,  Limited,  of  Kingston,  Ontario,  have  the  exclusive  license 
for  building  our  Improved  Patent  High  Speed  Engine  for  tf»e  Dominion  of  Canada,  and  are  fur- 
nished by  us  with  drawings  of  our  latest  improvements. 
Providence.  R.  L  Nov.  i8th,  1889.  (Signed)        ARMINGTON  &  SIMS. 


"  CYCLE "  GAS  ENGINE 

IMPULSE  EVERY  REVOLUTION  without 
a  separate  pump.    NO  SLIDE. 


Descriptive  Catalogues  of  the  above  on  application. 


Please  mention  the  Electrical  News  when  corresponding  with  advertisers. 


Equip  your  Electric  Plants, 
Factories  and  Mills  with 


FAMOUS 

GRIP 

PULLEYS 


INSTANTANEOUS  IN  ACTION. 
SIMPLE  AND  THOROUGHLY  PRACTICAL. 
THE  ONLY  REALLY  SUCCESSFUL  GRIP 
PULLEY  AND  COUPLING. 


SAVES  TIME,  BELTING,  POWER. 


BRANTFORD 

CANADA 


IV. 
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thh  garlock  packing  company 

MANUFACTURERS  OF 

Garlock^ s  Patent  Steam,   Water  and  Ammonia 


Elastic  Ring. 


DEALERS  IN  CopnGP  Cathaplne  and  Rebecca  Streets, 

Usudiirian  and  Plumbago  Flange  Packing 
and  Engineers'  Supplies. 
Our  Packing  is  in  use  in  over  2000  Engine  Rooms  in  Canada.      Write  for  Catalogue  and  References. 


Hamilton,  Ont. 


Spiral. 


LONDON  MACHINE  TOOL  CO., 

LONDON,  -  ONTARIO, 


MANUFACTURERS  OF 


Machinist  &  Bpass  Finishers'  Tools 

L  A.  MORRISON,  with  A.  R.  WILLIAMS,  General  Agents,  TORONTO,  ONT. 


OAK 
TANNED 


BELTING 


TORONTO 

76  "stoi^k:  street 

Telephone  475. 


THE  J.  G.  MCLAREN  BELTING  GO.  Montreal 


"L.  IP.  ZD."  S'^STEIVC 

-  -  -  OF  DRIVING  DYNf\MO€>  ■  ■  - 

Simple,  easily  adjusted,  requires  very  little  floor 
space,  and  dynamos  can  be  stopped  and  started 
without  stopping  engine. 


touMMi  Darling  Brothers, 

(Reliance  Works) 

  ==  =MONTREf\L. 

It  is  no  longer  necessary  to  import  Carbon  Points. 

THE  PETERBOROUGH  CARBON  AND  PORCELAIN  GO. 

IH-inVtlTEID) 

....  can  furnish  them  equal  to  any  in  the  world,  as  thay  are  .... 

MANUFACTURERS  OF 

CARBON  POINTS  for  all  Systems  of  Arc  Light,    BATTERY  PLATES,    CARBON  BRUSHES, 

and  all  khulu  of  Fnrri-lni»  ]<ir  Klrrl ric  il  and  Ilavdiravf  lines. 

TBI  DOMINION  LEATHER  BOARD  GOT 

IVIONTREAL  ' 


MANUI'ACTURIiRS  OK 


Lea-ther  Board  slxx^L  Stiff  enters  for  Boots  stud  Slxoes 

Asbestos  Mill  Board  for  Steam  Packing* 
Friction  Pulley  Board,  the  best  friction  known 

PROPRIETORS  SAULT  AU  RFXOLLET  PAPER  MILLS,  P^L^t^g^fii^g^^TLmlNcVEUT^ 


CANADIAN 


I W  W  W  XV  XV  XI 
\»M  M  AX  /i»  A 

^3 


i 


LECTRKALNEWS 


I 


NGINEERING 


Jim 


OLD  SERIES,  VOL.  XV.— No.  4. 
NEW  SERIES,  VOL.  IIL— No.  3. 


Toronto  and  Montreal,  Canada,  March,  1893. 


PRICE  lo  CENTS 
$i.oo  Per  Year. 


MAGNOLIA  METAL 

 IN  USE  BY  

Eight  Leading  Governments. 

BEST  ANTI-FRICTION  METAL  FOR 

tiiQh-sDeed  Engine,  Dunamo,  Rolling-Mill,  SteamstiiD,  Railroad,  Saw-Mill,  Gotton-Mili,  PaDer-Mill,  Woolen-Mill, 
Silk-Mill,  Jute-Mill,  Rubber-Mill,  Sugar-Mill,  Flour-Mill  and  all  Machineru  Bearings. 

Mf\GNOLIf\  f\NTI  -  FRICTION  ME)Tf\L  CO., 

London  Office:  75  Queen  Victoria  St.  Owners  and  Sole  Manufacturers, 

£Ta/^fe-- M  MfL^^enTAents.  7^  Cortlcindt  Street,  NEW  YORK. 

JOHN  LANGTON  &  CO. 

 Canada  Life  Building,  Toronto 

ELEGTmCfVb  -  ENGINEERS  -  f\ND  -  GONTRf\GTORS 

 Complete  Plants  installed. 

Plants  requiring  special  combinations  of  Electrical  Machinery  a  Specialty. 

CORRESPONDENCE  SOLICITED. 

"DIREGT-DRIVEN"  DYNftMOS  tor  large  and  small  plants.       SLOW  SPEED  GENERATORS  ftND  MOTORS. 
Sole  Canadian  Agents  for  the  Waddell-Entz  Alkaline  Storage  Batteries. 

Automatic  Arc  Dynamos  and  Lamps. 
Direct  Current  Incandescent  Dynamos. 
Alternating  Current  Incandescent  Dynamos. 
Transformers  of  High  Efficiency. 
Electric  Motors.    All  Electric  Supplies. 

Our  record  for  the  past  lo  years  as  Electrical  Manufacturers  guarantees  purchasers  satis- 
faction.   Ask  our  customers  about  cost  of  repairs  on  Ball  apparatus. 


.  .  EXCLUSIVE  DOMINION  REPRESENTATIVES  OF 


National  Electric  Mfg.  Co. 


THE  BALL  ELECTRIC  LICHT  COMPANY,  LIMITED, 

Incorporated  1882.  70  Pearl  Street,  TORONTO. 
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Montreal  Insulated  Wire  Works. 
J.  ROSS,  SON  &  GO,, 


MANUFACTURERS  OF 


INSULATED 
ELEGTRIGWIRES 

And  Wires  for  Annunciators, 
Offices,  Magnets  and 
Dynamos. 


Factory  :  41 X  William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed. 

p.  O.  Box,  1496. 

E.  GflRL  BRElTHflUPT 

CONSULTING 

Electrical  Engineer 

Graduate  in  Electrical  Engineering  at  Johns 
Hopkins  University,  Baltimore. 

 Address  :  BERLIN,  ONT. 


SSSBP'H  .W. P  ET  R I  Vs 

W  jiHy  to  F\0  |sl  -rh,  eANAD/\5 


FIRSTBROOK  BROS. 

King  St.  East,      -  TOROyTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BLOCKS 

AND  GKOSS-flKMS. 

WRITE  FOR  PARTICULARS. 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


Eugene  F.  Phillips  Electrical  Works 


MANUFACTURERS  OF 


ELECTRIC  LIGHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire> 
TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\KfMDf\Y  Gf^BLES. 
RAILWAY  FEEDER  AND  TROLLEY  WIRE. 


OFFICE  AND  FACTORY  : 

St.  Gabriel  Locks,  □VrOTsrT'"R.Tn  A  T. 


K  TANNERS 


AND 


UFACTUf^ERS  OF 


C.C.CLEVELAND. 
G.F.CLEYELAND 


^  Write  for  Price  List  and  Discounts. 


DOMINION  WIRE  MAN'FG. 


CO.,  Ltd 


Guaranteed  pure  LaT<e  Copper  of  the  highest  conductivity,  carefully  drawn  to  decimal  gauges,  and  equal  in  quality  and 

finish,  and  price  guaranteed  lower  than  can  be  imported. 

Capacity:  10  Tons  Per  Day, 

TINNED  COPPER  WIRE,  MERCHANTS'  COPPER  WIRE. 

GALVANIZED  TELEPHONE  and  TELEGRAPH  WTRE. 

During  the  last  year  we  have  increased  our  capacity  lor  the  manufacture  of  IRON  AND  STEEL  WIRE  of  all  sizes,  STEET  WIRE  NAILS,. 
STEEL  AND  BRASS  WOOD  SCREWS.,  and  are  now  prepared  to  fill  all  orders  promptly  at  lowest  prices  consistent  with  quality.  When  prepared 
to  order  please  write  us  for  Discounts. 


March,  1893 


CA^lADlfi^J    ELiECTf^ICflb  NEWS 


STEAM  USERS 

Dentrlut/ the  services  of  COMPKTKNT  KN- 
OiyKEUS  of  any  class,  can  obtain 
sober,  intelliffetit  and  reliable 
men,  by  applyinff  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

A.  E.  Edkins,  President,  care  Boiler  Inspec- 
tion &  Insurance  Co.,  Toronto. 

J  AS.  Robertson,  Secretary  Montreal  Branch, 
1420  Mignonne  Street,  Montreal. 


Illustrated  CATALOGUE  FREE 
METALLIC  ROOFING  C9 

;  ^lANUFACTUREF^S  TORpNTO 


COTTON  WASTE 

For  Railway,  Machinist  and  Engineers'  uses. 
JElECTRIC  ZjONOSTOCK 

FOR  ELECTRICAL  USES  A  SPECIALTY. 


ARNOLD  FENWICK  &.  CO. 

Factory  and  Office,  MONTREAL 

gLECTRICAL  gUPPLIES. 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium  for  advertise- 
ments for   '  Tenders.' 


■ 


i  CANADIAN  GOI^TRACT  RECORD^ 

TORONTO.  c 


F.  £.  Dixon  &;  Go. 


MANUFACTURERS  OK 


LEATHER  BELTING 

• 

70  Km  STREET  EAST,  TORONTO. 
Headquarters  for  Electric  and  Dynamo  Belting. 

We  have  the  following  Leather  Belts  in  use  in  the  works  of  the 
Toronto  Electric  Light  Co.  : — 

One  36  inch  belt  98  feet  long. 
[This  belt  has  been  in  constant  use  since  August,  1885,  and  looks 
good  for  another  ten  years  yet.]  Also 
One  36  inch  belt  100  feet  long.         One  38  inch  belt  100  feet  long. 
One  36  inch  belt  123  feet  long.         One  24  inch  belt  100  feet  long. 
And  over  1500  feet  of  8  inch  belting. 
All  the  above  belts  are  DOUBLE  THICKNESS  and  are  all  giving  satisfaction. 
The  38  inch  belt  is  the  largest  belt  ever  made  in  this  Province. 
The  following  Electric  Companies  are  also  using  our  Belting  : 
The  Toronto  Construction  and  Electrical  .Suppiv  Co. 
The  Ball  Electric  Light  Co. 
The  Hamilton  Electric  Lij^ht  &  Power  Co. 
The  Niagara  Falls  Electric  Light  Co. 
West  Toronto  Junction  Electric  Light  Works. 
The  St.  Thomas  Electric  Light  Co. 
The  Barrie  Electric  Lij;ht  Co. 
The  Berlin  Electric  and  Gas  Co. 
The  Woodstock  Electric  Light  Co. 
The  Manitoba  Electric  and  C.as  Light  Co.,  Winnipeg. 
The  Goderich  Electric  Light  Co. 
The  Markham  Electric  Light  Co. 
The  Osh;iwa  Electric  Light  Co. 
The  Orangeville  Electric  Light  Co. 
The  Port  Arthur  Electric  Railway  Co. 
f\ND  OTtH&RS. 

We  are  the  only  Belt  Manufacturers  in  this  Province  who  can  show 
Belts  of  OUR  OWN  MAKE  which  have  been  in  use  AS  LONG  AS  FIVE 
"YEARS.   We  can  point  to  belts  of  our  own  make  in  THIS  CITY  ALONE 
which  have  been  in  constant  use  for  TEN,  THIRTEEN  and  even  NINE- 
TEEN years,  and  are  still  good. 

We  are  prepared  to  furnish  Belts  of  any  size,  two  or  three  ply,  of  any 
width.    Every  belt  fully  guaranteed. 
Send  for  Discounts.        Di.^on's  Belting  Hand-Book  mailed  free  on  application. 


Please  mention  the  Electrical  News  when  corresponding  with  advertisers. 


G.  W.  HrENDERSON 


mmi  imm 


— '  "11^  — 

ESTIMATES  KUKNISIIEI)  EOK 

Lighting,  Power  and  General . . . 
 Eiectrical  Construction. 

CANADIAN  AGENT  FOR 

THE  ECONOMIC 


ELECTRIC 


STEAM  PUMPS 

SI  SOLE  AND  DVl'LEX. 


Plunger  Pumps  for  Heavy  Duties. 


MFG.  CO. 





jtosToy. 


251  ST.  JAMES  STREET.; 


MONTREAL. 


NORTHEYMFG.Co. 


( i.i}iiTri) ) 
TORONTO. 
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Kay  Electric  Works 

No.  263  James^^Street  N.,  Hamilton,  Ont. 


MANUFACTURERS  OF  . 


DYNAMOS 


For  Arc  and  

Incandescent  Lighting. 

MOTORS 

From  %  H.  P.  to  50  H.  P. 
Electro  Plating  Machines  and  General 
Electrical  Appliances.  Special  attention 


 "ris  to  Mill  and  Factory  Lighting. 


WRITE  FOR  CIRCULARS. 


THE  RELIANCE  ELECTRIC  MFG.  CO.,  Ltd. 

WATEBFOBD,  ONT. 


MANUFACTURERS  OF  ALL  KINDS  OF 


FOR  LIGHTING  AND  TRANSMISSION  OF  POWER. 


Constant  Current  and  Constant  Potential  Dynamos,  for  Arc 
and  Incandescent  Lighting. 

Electric  Railway  Generators  and  Motors. 

Stationary  Motors  of  any  horse-power,  to  run  on  Arc  and 
Incandescent  Circuits. 


Arc  Lamps  for  Constant  Current  and  Constant  Potential 
Circuits. 

Our  Dynamos,  Generators  and  Motors  are  automatic  and 
self-regulating. 

All  kinds  of  Station  Fixtures,  Switches,  Lightning  Arresters, 
Rheostats,  Ammeters,  Volt-meters,  &c.  &c. 


We  give  special  attention  to  Long  Distance  Transmission  of  Power.    Our  apparatus  is  simpler 
and  contains  more  merit  than  any  other  on  the  market. 

WRITE  US  FOR  PARTICULARS  AND  PRICES. 

Head  Office  and  Works :  WATERFORD,  ONT.  Toronto  Office :  14!  King  St.  West,  TORONTO,  ONL 


FINE  - 


E 


C 


T 


E 


It  • 

Street  Cars 


.  .  OUR  SPECIALTY 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 


Pf\TTERSON  6c  GORBIN, 

ST.  CATHARINES,  ONT. 


TELEPHONES 


WE  MANUFACTURE 

Standard  Bell  Telephones 

AND 

Warehouse  Telephones. 

ALSO 

Carbon  Transmitter  Telephones. 

Local  exchanges  fitted  up.     All  line  material  supplied. 

Ste.  Jui.ie,  Sept.  stii,  1802. 
T.  W.  NESS,  Esq.,  Montreal. 

Dear  Sir, — We  are  happy  to  state  that  your 
telephones  and  switches  are  giving  ns  good  satis- 
faction. We  have  three  sorts  of  switches  and 
we  find  yours  far  preferable.  There  is  now  about 
forty  of  your  telephones  in  operation  on  our  line. 
Every  one  works  well,  and  we  intend  to  use  no- 
other.  Yours  very  truly. 

The  Megantic  Telephone  Co. 


Write  us  when  you  want  anything  electrical. 
Kejf  Sockets,  Maf/neto  Bells, 

Switches,  Annunciators, 
(Jiit-outs,  Bells, 
Wire,  Butteries, 
Lamps.  Push  Buttons,  &c., 


Shades, 


Dynamos  and  Motors 


T.  W.  NESS 


Canadian  Headquarters  for 
Electrical  Supplies. 


749  Graig  Street,  MONTREAL. 


CANADIAN 


Electrical  News 


AND 


STEAM  ENGINEERING  JOURNAL. 


Vol.  III. 
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A  NEW  ENGINE  FOR  ELECTRIC  LIGHT  WORK. 

A  LARGE  engine,  of  which  the  accompanying  engraving  gives 
an  excellent  representation,  has  recently  been  completed  and 
put  in  operation  at  the  works  of  the  Toronto  Electric  Light  Co. 
It  may  be  described  as  a  double  tandem  upright  compound  con- 
densing engine, 
though  in  reality 
it  is  two  com- 
plete ehgines 
combmed  on  a 
single  shaft,  and 
is  of  the  Corliss 
variety.  It  may 
be  said  to  mark 
a  new  departure 
in  this  country 
iti  the  develop- 
ment of  the 
steam  engine  as 
applied  to  elec- 
tric lighting.  As 
the  demand  for 
electricity  for 
light  and  power 
becomes  more 
general,  larger 
units  will  be  re- 
quired. In  the 
near  future  an 
engine  of  the 
power  and  class 
here  represent- 
ed will  be  no 
larger  in  pro- 
portion to  the 
output  of  a  cen- 
tral station  than 
was  the  fiftv 
horse  power  of 
a  few  years  ago. 
The  engine  in 
question  has  an 
easy  capacity  of 
over  a  thousand 
horse  power, 
runs  at  90  revo- 
lutions per  min- 
ute, and  uses 
steam  at  120  lbs. 
per  square  inch. 
Steam  is  sup- 
plied by  four 
water  tube  boil- 
ers of  250  h.  p. 
capacity  each. 
Two  are  of  the 
Heine  construc- 
tion, and  two 
of  the  Caldwell 
pattern.  There 
are    two  inde- 


pendent condensers  in  connection  with  the  engine,  and  ample 
relief  valves  to  enable  either  engine  to  exhaust  into  the  atmos- 
phere in  the  event  of  trouble  with  the  condensers.  The  engine 
is  temporarily  employed  in  driving  four  generators  of  250  h.  p. 
each  for  the  Toronto  Street  Railway,  besides  arc  light  machines 

of  the  Electric 
Light  Co. 

If,  as  it  is 
said,  "imita- 
tion is  the 
sincerest  flat- 
tery," the  man- 
agement of  the 
Toronto  Elec- 
tric Light  Co. 
may  be  con- 
gratulated up- 
on the  fact 
that  their  pro- 
gressive ideas 
are  appreciat- 
ed. The  Royal 
Electric  Co.  of 
Montreal  are 
erecting  a  du- 
plicate of  these 
engines,  and  it 
is  stated  that 
the  Toronto 
Incandescen  t 
Company  con- 
template the 
introduction  of 
a  similar  en- 
gine, though 
of  a  consider- 
ably smaller 
power. 


A  New  Engine  for  Elkctric  Light  Work. 


Some  forms  of 
arch  work  un- 
doubtedly ob- 
struct the  he,»t 
from  boilers  more 
than  others. 
When  the  de- 
mand for  steam  is 
fairly  even  and 
24-hour  fires  are 
kept,  a  good  deal 
more  brick  may 
be  judiciously 
added.  To  the 
arch  there  must 
be  some  way  of 
admitting  air.  It 
must  l>e  remem- 
bered that  air 
goes  up  the  chim- 
ney the  easiest 
way,  that  all  air 
above  the  fire 
takes  from  draf^ 
thrbugh  the  fire. 
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ANNUAL  DINNER,  MONTREAL  NO.  1  C.  A.  S.  E. 

The  annual  dinner  of  the  above  Association  is  always  a  time 
of  much  enjoyment,  and  as  such  is  looked  forward  to  with 
pleasant  anticipations  and  reflected  back  upon  with  the  happiest 
recollections.  The  event,  which  took  place  this  year  at  the  City 
Hotel  on  the  evening  of  the  i8th  inst.,  was  in  keeping  with  its 
predecessors,  if  indeed  it  did  not  surpass  them  all. 

The  chair  was  occupied  with  much  felicity  by  the  President, 
Mr.  James  Robertson.  The  attendance  numbered  about  80,  and 
included  the  following  : 

Members — Thos.  Ryan,  Jos.  G.  Robertson,  Geo.  Hunt,  J.  J. 
Yorke,  H.  Nuttall,  W.  McAlpine,  Thos.  Allsopp,  P.  Hayes,  W. 
Bill,  J.  Elliott,  H.  Thompson,  W.  Ware,  Thos.  Biggs,  J.  Mooney, 
J.  E.  Jones,  J.  Willson,  R.  Grantham,  H.  Rolens,  H.  Weaver, 
R.  Burgess,  W.  Burgess,  W.  Galley,  J.  Arthur,  J.  Kirwin,  A. 
Nuttall,  Ed.  Hay,  W.  Allen,  Ed.  Orton,  J.  Robertson,  O.  E. 
Greinberg,  J.  Higgins,  W.  H.  Smith,  J.  Strickland,  J.  Badger,  J. 
Black,  J.  A.  Price,  F.  Carroll,  J.  Burns,  J.  Compton,  W.  D. 
O'Brien,  R.  Connolly,  H.  Tipping,  J.  McParland,  W.  Willson,  M. 
Rochfort,  H.  Latour,  J.  Oades. 

Invited  Guests — C.  E.  Robertson,  Hu^h  Vallance,  W.  E. 
Gower,  P.  H.  Couper,  John  Smilie,  Thomas  Clarke,  Sam. 
Brickley,  Jas.  Labresh,  Sam.  Fisher,  T.  W.  Casey,  L.  M.  Finolet. 

Letters  of  regret  at  their  inability  to  be  present  were  read  from 
Major  W.  H.  Laurie,  Capt.  James  Wright,  A.  E.  Edkins,  Presi- 
dent of  the  Executive  Board,  A.  M.  Wickens,  A.  J.  Darling  and 
Robert  Mitchell. 

The  toast  of  "  Electrical  engineering  was  first  proposed,  and 
responded  to  by  Mr.  C.  C.  Robertson  and  the  representative  of 
the  Canadian  Electrical  News.  Mr.  Robertson  gave  a 
resume  of  the  progress  being  made  in  the  industrial  applications 
of  electricity  ;and  also  described  the  magnetic  clutches  which 
were  being  introduced  in  the  electrical  engineering  laboratories  at 
McGill  University  instead  of  friction  clutches.  He  created 
considerable  amusement  by  his  local  hits  and  descriptions. 

In  response  to  the  toast  of  "Steam  Engineering,"  Mr.  P.  H. 
Couper  spoke  of  the  progress  being  make  in  steam  engineering 
and  alluded  to  the  recent  breaking  of  the  shaft  of  the  steamer 
Umbria  and  its  repair  while  at  sea,  which  could  not  have  been 
done  a  few  years  ago.  Some  20  years  ago  a  pressure  of  1 5  to  20 
lbs.  of  steam  was  used  where  to-day  many  times  that  pressure 
was  employed.  In  those  days  it  was  thought  that  any  one  was 
able  to  take  charge  of  an  engine,  and  the  engineers  were  conse- 
quently a  very  different  set  of  men  from  the  engineers  of  to-day. 

Mr.  John  Smiley  also  responded  to  the  same  toast  and  gave 
an  interesting  account  of  the  engines  in  use  when  he  was  a 
boy,  mentioning,  as  an  example  of  the  crude  devices  then  em- 
ployed, an  atmospheric  engine  for  pumping  water  which  used  a 
steam  pressure  of  but  5  lbs.  From  the  advance  that  steam  en- 
gineering had  made  since  then  and  the  strides  it  was  now  mak- 
ing, he  considered  it  was  only  in  its  infancy. 

The  next  toast  was  that  of  the  "Manufacturing  Interests." 
Mr.  Hugh  Vallance  in  responding  said  that  the  Montreal  man- 
ufacturers were  being  undersold  because  labor  was  dear  and 
their  expenses  heavy,  and  advocated  the  imposition  of  a  tax  up- 
on outsiders  who  sold  machinery  in  Montreal  in  order  to  equal- 
ize matters.  Mr.  S.  Fisher,  who  spoke  to  the  same  toast,  did  not 
agree  with  the  former  speaker.  He  said  no  Montreal  manufac- 
turer should  be  afraid  of  outside  competition.  The  best  way  to 
hold  trade  was  by  excelling  in  workmanship.  He  was  glad  to 
hear  that  the  Association  was  to  have  a  course  of  lectures  on 
steam  engineering  which  would  be  open  to  the  public. 

Mr.  W.  G.  Gower,  of  the  Engineering  News,  spoke 
for  the  toast  of  the  "  Faculty  of  Applied  Science,"  describing 
among  other  things  the  fine  equipment  of  the  engineering  labor- 
atories of  this  faculty  at  McGill  University  and  the  facilities  af- 
forded for  instruction,  which  he  said  could  not  be  excelled  any- 
where. 

The  reply  to  the  next  toast,  that  of  "The  License  Law  and 
Inspection,"  was  the  speech  of  the  evening,  and  teemed  with  in- 
terest to  even  those  outside  the  profession.  The  speaker  was 
Mr.  O.  E,  Granberg,  Inspector  for  the  Boiler  Inspection  and 
Insurance  Co.,  who,  after  a  short  prelude,  said  : 

We  have  general  laws  to  protect  life  against  the  carelessness  of  those  who 
handle  drugs  and  poisons  as  well  as  powder  and  other  explosives,  and  why 
should  we  not  have  a  genera!  license  law  for  those  who  handle  steam  boilers 
which  may  be  the  most  destructive  element  to  life  and  property  when  placed 


in  the  hands  of  ignorant  and  careless  men.    I  know  of  steam  plants  being  A  one  pile, "a  quarter  on  the  floor  and  a  quarter  in  the  ash  pit  to  be  wasted 


run  by  men  in  some  parts  of  the  Province,  who  know  no  more  about  the 
vast  power  and  destructive  elements  contained  in  the  boilers  they  neglect 
and  abuse  than  they  do  about  the  North  Pole.  To  illustrate  this  I  will  re- 
late a  few  circumstances  that  came  under  my  observation.  I  called  at  a 
steam  plant  where  they  were  putting  in  a  second  boiler  and  an  engineer  ask- 
ed me  to  place  the  safety  valves  at  60  lbs. ,  that  was  all  his  cyhnder  would 
stand.  I  pointed  to  the  steam  gauge  on  the  boiler  in  use  at  the  time.  It 
.  stood  at  80  lbs.  "  Oh,  yes  !  "  he  said,  "  that  is  all  for  one  boiler,  but  I 
intend  using  two  boilers  connected  together  with  60  lbs.  of  steam  on  each  ; 
that  will  give  me  120  in  my  cylinder."  And,  gentlemen,  would  you  believe 
it,  he  appeared  to  pity  my  ignorance  when  I  told  him  I  could  not  see  it, 
and  took  considerable  trouble  to  enlighten  me  on  the  subject.  I  think  that 
man  would  take  a  first  class.  He  knej^  how  to  add  60  and  60  together  to 
make  120.  I  called  at  another  plant  and  found  the  condenser  stopped.  I 
asked  the  reason  and  was  told  that  something  was  wrong  with  it — they  got 
too  much  vacuum.  I  was  surprised  at  this,  as  my  troubles  had  always  been 
the  other  way.  I  looked  around  and  found  they  had  a  pressure  gauge  on 
the  condenser.  I  asked  about  the  vacuum  gauge,  and  the  engineer  told  me 
Mr.  Vacuum's  gauges  were  no  good,  he  liked  Crosby's  best. 

When  he  took  charge  there  was  a  vacuum  gauge  on  the  condenser,  and 
the  engine  did  not  work  well ;  so  he  took  it  off  and  put  on  a  Crosby's  and 
found  he  had  forty  pounds  of  vacuum.  He  knew  that  was  too  much  ;  so 
he  stopped  the  thing  altogether,  and  now  his  engme  was  all  right.  I  felt 
that  man  was  an  expert  in  vacuums,  and  that  it  would  be  useless  for  me  to 
offer  an  opinion. 

If  there  were  more  such  associations  as  this  through  the  country  where 
engineers  are  banded  together  for  mutual  improvement  and  instruction,  and 
to  devise  ways  and  means  to  secure  safety  and  economy,  and  get  the  best  re- 
sults out  of  their  steam  plants  for  their  employers,  it  could  not  fail  to  be  of 
great  benefit  to  owners  of  steam  plants  and  engineers,  for  there  is  no  class  of 
men  to-day  who  need  to  understand  their  work  so  thoroughly  as  the  en- 
gineer, and  the  man  who  takes  it  upon  himself  to  run  a  steam  plant, 
knowing  himself  to  be  unqualified,  takes  a  great  responsibility.  The  en- 
gineer holds  a  responsible  position,  one  that  requires  his  constant  watchful- 
ness, a  position  that  requires  a  knowledge  of  his  work.  And  yet,  notwith- 
standing all  this,  I  have  found  men  wholly  unfitted  and  unqualified  for  their 
work,  with  boilers  just  on  the  point  of  giving  out,  with  dozens  of  men, 
women  and  children  working  around  them,  and  that  from  the  pure  ignor- 
ance of  the  man  in  charge.  I  once  found  a  man  just  coming  out  from  under 
his  boiler,  after  having  cleaned  it,  and  assuring  me  that  his  boiler  was  all 
right,  and  yetj^when  I  went  under  it,  I  found  it  in  such  a  condition  that 
money  could  not  have  hired  me  to  get  up  steam  on  it — and  1  have  found 
two  men  sitting  fast  asleep  under  the  influence  of  strong  drink,  with  a  roar- 
ing fire  under  the  boiler  and  the  water  out  of  sight.  I  would  forever  debar 
such  men  from  taking  charge  of  a  steam  plant.  I  feel  this  Association  is 
doing  a  good  work.  It  deserves  the  hearty  support  and  co-operation  of 
steam  users  and  engineers.  I  am  glad  to  see  it  growing  and  its  influence 
for  good  felt. 

Now,  as  regards  inspection,  I  might  say  a  good  deal,  but  I  will  not  lake 
up  your  time  to-night  with  more  than  a  few  illustrations,  and  lay  before  you 
a  few  facts  to  show  you  the  necessity  of  inspection,  and  a?  I  have  inspected 
between  500  or  600  boilers  during  the  last  year  I  ought  to  be  in  a  position 
to  judge  of  its  usefulness.  In  addition,  I  have  condemned  11  boilers  in  the 
Province  and  had  them  taken  out  and  replaced  by  new  ones.  I  might  say 
here  that  there  ought  to  be  a  law  to  have  boilers  condemned  by  an  inspec- 
tor, made  into  scrap  iron.  All  those  11  boilers  had  been  running  up  to 
time  of  inspection.  I  have  stopped  16  boilers  for  immediate  repairs  to  be 
done  on  them,  thereby  rendering  them  safe  and  fit  for  use.  I  feel  sure  that 
had  these  boilers  not  been  inspected  some  of  them  would  have  exploded 
and  much  suffering  followed.  I  have  had  boilers  cleaned  out  that  had  not 
had  the  hand  hole  covers  off  since  they  were  put  to  work  ;  some  of  them  five 
years  ago.  I  have  found  some  boilers  so  filled  up  with  scale  among  the 
tubes  that  half  of  them  had  to  be  taken  out  to  clean  it.  I  have  found  plates 
burnt  and  cracked,  rivets  and  staves  broken,  safety  valves  stuck,  old  iron 
hanging  on  levers  to  stop  valves  from  leaking  when  it  would  take  1,000  lbs. 
to  lift  them.  I  have  found  gauge  glasses  and  cocks  choked  up,  blow  off 
pipes  and  feed  pipes  so  corroded  and  eaten  near  the  boiler  that  when  I 
touched  them  with  a  hammer  it  went  through,  and  steam  gauges  10  and  15 
lbs.  out.  All  these  facts  will  show  you  the  necessity  of  boiler  inspection 
better  than  any  words  of  mine  could  do  were  I  to  talk  to  you  of  boiler  in- 
spection all  night. 

I  have  found  men  who  knew  their  work,  but  did  not  like  to  do  it,  and 
needed  watching  ;  and  I  have  no  doubt  but  that  many  boilers  have  been 
kept  in  better  order  for  having  the  inspector  coming  around  from  time  to  time. 
But  I  have  found  men  who  knew  their  work  and  did  it  well, — men  who  took 
a  pride  in  their  work,  into  whose  boiler  houses  it  is  a  pleasure  to  go — not  a 
leak  to  be  seen  about  the  boilers  or  piping  ;  safety  valves,  gauges,  glasses 
and  cocks  all  in  perfect  order,  everything  neat  and  clean  inside  and  out 
about  the  boiler.  You  could  see  at  a  glance  that  an  engineer  was  in  charge. 
You  did  not  have  to  rub  his  gauge  glass  for  half  an  hour  in  order  to  see  if 
water  was  in  it.  You  did  not  have  to  wade  through  a  lot  of  ashes  and  coal 
in  front  of  his  boiler.  He  had  his  ashes  properly  taken  out,  and  the  floor 
between  the  coal  pile  and  his  boiler  is  swept  off  clear.  It  does  an  inspector 
good  to  see  him  take  the  shovel  and  put  coal  on  his  fire.  He  takes  only 
what  he  can  handle  neatly  and  spreads  it  evenly  over  his  fire,  and  he  doesn't 
stop  to  tell  you  a  long  story  with  his  furnace  door  open.  He  does  not 
slobber  his  coal  all  over  the  floor,  putting  about  half  in  the  fire,  and  that  all 
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You  may  look  at  his  ashes  and  you  find  ashes  only.  Ob  into  his  engine 
room  and  you  do  not  need  creepers  on  to  keep  you  from  slipping  on  the 
dirty,  oily  floor.  You  do  not  find  a  lot  of  old  pipe  fittings,  old  steam  and 
water  pipes,  monkey  wrenches,  pipe  tongs,  hammers,  oil  cans,  old  boots 
and  rubbers,  paint  cans  and  brushes,  all  scattered  about  the  engine  room 
floor,  engine  pounding  and  oil  flying  about,  and  the  place  half  full  of  steam. 
No  !  You  find  the  place  clean,  the  floors  washed,  the  engine  running 
smoothly — all  is  clean  and  neat  about  the  place  and  himself.  I  say  I  have 
found  men  who  knew  their  work  and  did  it  well.  Let  it  be  said  to  your 
honor  and  credit  that  I'  have  found  the  most  of  that  class  of  men  in  your 
Association. 

The  next  toast  was  that  of  the  "  Brotherhood  of  Locomotive 
Engineers,"  with  which  were  coupled  the  names  of  Messrs. 
Thomas  Clark,  Samuel  Brickley  and  Labrecque.  Mr.  Clark  re- 
sponded, and  said  he  entirely  endorsed  the  remarks  of  the  pre- 
vious speaker,  considermg  it  to  be  against  the  inteiest  of  any 
employer  to  employ  an  engineer  who  did  not  have  an  Association 
certificate.  He  said  the  Locomotive  Brotherhood,  which  was 
organized  in  1863  and  was  now  in  such  a  prosperous  condition, 
did  not  start  with  such  prospects  of  success  as  had  the  Station- 
ary Engineers'  Association.  He  referred  to  the  insurance  de- 
partment of  his  Society,  in  which  every  member  was  obliged  to 
take  out  one,  two  or  three  policies  of  $1,500  each,  and  which 
was  of  the  greatest  benefit  to  them.  Since  organization,  the 
Brotherhood  had  paid  out  for  death  claims  $3,500,000,  and 
over  $1,250,000  for  assistance.  In  conclusion,  he  explained  the 
manner  in  which  the  Brotherhood  was  conducted  and  the  prin- 
ciples which  guided  them  in  dealing  with  their  employers.  He 
also  alluded  to  the  reports  that  had  recently  circulated  in  the 
press  that  the  railway  employees  were  preparing  for  a  grand 
strike  during  the  World's  Fair.  He  could  not  answer  for  the 
other  organizations,  but  he  would  answer  that  there  will  not  be 
m  unprovoked  strike  during  the  World's  Fair  on  the  part  of  the 
engineers.  They  would  always  do  their  duty,  and  the  public 
when  hearing  such  reports  should  remember  the  record  of  the 
Brotherhood  during  the  past  twenty-eight  years.  This  state- 
ment was  greeted  with  cheers  by  all  present. 

For  the  N.  A.  S.  E.  and  C.  A.  S.  E.,  Messrs.  Thomas  Ryan 
and  George  Hunt  lesponded.  Mr.  Ryan  said  that  the  present 
dinner  was  the  most  successful  one  they  had  ever  had,  and  that 
employers  were  beginning  to  find  out  that  it  was  in  their  interests 
to  employ  only  Association  men,  as  the  Association  endeavored 
to  educate  the  engineers  up  to  a  high  standard  so  that  its  mem- 
bers would  be  able  to  render  the  best  possible  service  to  their 
employers.  The  question  of  wages  never  came  up  at  their  meet- 
ings, which  were  held  solely  for  the  purpose  of  mutual  improve- 
ment. 

Mr.  Hunt,  after  referring  to  the  flourishing  condition  of  the 
Association  and  its  constantly  increasing  membership,  spoke  of 
the  question  which  had  been  raised  at  the  Hamilton  meeting  as 
to  what  was  the  best  engine  for  electric  railways.  He  strongly 
condemned  the  usual  practice  of  consulting  some  big  theoretical 
engineer  on  such  matters,  as  this  had  frequently  led  to  the  se- 
lection of  a  type  of  engine  which  was  utterly  unsuited  for  the 
purpose.  The  best  course  for  those  interested  was  to  consult 
some  good  practical  engineer. 

Then  came  the  toast  of  "  The  Press,"  which  was  responded  to 
by  the  Gazette  representative.  During  the  evening  songs  were 
given  by  George  Hunt,  W.  G.  Gower  and  H.  J.  Weaver. 


QUESTIONS  AND  ANSWERS. 

"A.  Z."  writes  as  follows  :  Kindly  answer  the  following  ques- 
tions in  your  March  number  : 

1.  Will  a  current  indicator  work  equally  as  well  on  an  arc  cir- 
cuit if  placed  on  the  outgoing  or  incoming  wires?    If  not,  why  ? 

2.  In  running  two  arc  dynamos  in  series,  would  they  work 
equally  as  well  if  they  were  placed  at  the  opposite  ends  of  the 
circuits.    Of  course,  this  is  merely  a  suppositious  case. 

3.  Can  you  tell  me  why  my  brushes  cut  more  under  a  light 
load  than  under  the  ordinary  load.  We  use  water  power  here, 
and  the  dynamos  run  slower  when  there  are  fewer  lamps  on.  Is 
this  the  reason  ? 

ANSVi'ER. — It  will  make  no  difference  where  an  ampere  meter 
or  current  indicator  is  placed.  The  current  is  the  same  in  all 
parts  of  the  circuit.  It  should  be  kept  out  of  the  influence  of  the 
field  magnets  of  a  dynamo  however  if  it  has  permanent  magnets 
in  its  construction. 

2.  It  would^^make  no  difference  in  the  working  of  two  dyna- 


mos in  series  if  they  were  in  diffcienl  parts  of  a  circuit.  As  a 
matter  of  fact  they  are  sometimes  so  operated  miles  away  from 
each  other. 

3.  The  cause  of  the  sparking  under  light  load  may  be  for 
various  reasons.  It  is  probable  that  in  cutting  down  the  num- 
ber of  lights  the  balance  of  the  machine  is  disturbed  and  the 
brushes  are  not  at  the  correct  neutral  point  of  the  field. 

SHAFT  SPEED  NEEDED. 

Thi.s  table  gives  the  least  shaft  speed  in  turns  per  minute  for 
steel  shafts  (not  given  sudden  changes  of  load  or  speed  and  not 
bent)  of  different  diameters,  for  various  horse  power.  It  is  built 
from  the  rule  multiplying  the  desired  horse  power  by  92  for 
steel  and  dividing  the  product  by  the  cube  of  the  diameter  in 
inches.  Thus  a  steel  shaft  3  inches  actual  diameter,  to  give  100 
horse  power,  should  turn  at  least  100  x  92-^-27  =  340.7  times  a 
minute. 
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— Power  and  Transmission. 


STRENGTH  OF  SHAFTING. 

It  is  generally  pretty  well  known  that  a  shaft  will  transmit 
power  in  proportion  to  its  running  velocity,  and,  therefore,  the 
faster  a  shaft  runs  the  lighter  it  should  be  within  reasonable 
limit.  The  use  of  extremely  heavy  shafting  is  not  advisable 
under  any  circumstances  unless  actually  needed  to  perform  the 
work  required.  Some  imagine,  says  the  Mechanical  A^ctvs,  that 
a  large  shaft,  affording  a  very  strong  margin  of  safety,  is  the 
most  ei:onomical  to  use  ;  that,  however,  cannot  be  considered  a 
ogical  and  tenable  mechanical  position,  unless  tempered  with 
sound  judgment  and  much  wisdom,  sufficient  of  both  to  select 
properly.  That  there  should  be  an  ample  margin  of  strength  no 
one  will  attempt  to  deny,  but  shafting  multiplies  in  strength  so 
rapidly  as  sizes  increase,  that  the  unenlightened  are  apt  to  make 
the  selections  much  too  large  when  aiming  at  only  ample 
strength  margin.  To  show  how  easily  uninformed  mechanics 
may  make  mistakes  of  that  kind,  it  is  only  necessary  to  say  that 
a  three-inch  shaft  has  nearly  three  and  one-half  times  the  trans- 
mitting strength  of  a  two-inch  shaft.  None  unaware  of  the  fact 
would  ever  guess  at  that  difference  and  may  fall  into  the  error  of 
selecting  a  three-inch  shaft  to  safely  do  the  work  of  a  two-inch. 
To  more  forcibly  illustrate  the  difference,  it  can  be  stated  that  a 
two-inch  shaft,  properly  sustained  with  bearings  at  reasonable 
intervals,  will  safely  t'-ansniit  20-horse  power  at  100  revolutions 
per  minute  and  at  the  same  time  resent  the  transverse  strain  due 
to  weight  of  pulleys  and  the  pull  of  belts  necessary  foi  transmit- 
ting that  inuch  power.  Under  like  circumstances  and  equally 
proportionate  conditions,  a  three-inch  shaft  will  just  as  safely 
transmit  68-horse  power  at  100  revolutions  per  minute.  Shaft- 
ing should  never  be  so  large  as  to  make  it  absolutey  rigid  ;  on 
the  contrary,  it  should  be  to  a  fair  degree  elastic,  with  an  ability 
to  give  and  take  between  the  power  and  the  work.  When  too 
rigid,  unless  away  above  all  requirements  in  size  and  strength, 
the  liability  co  break  is  increased,  especially  if  the  work  is  of  an 
abrupt  and  severe  character.  Long  lines  of  shafting,  having  the 
power  at  one  end  and  the  work  at  the  other,  should  be  graduated 
in  size  ;  the  work  end  being  of  a  size  required  to  safely  do  the 
work  and  the  power  end  larger  in  proportion  to  the  length  of  the 
shaft  or  the  distance  between  power  and  work.  If  such  shafts 
be  of  the  same  size  the  entire  length,  and  that  a  fair  working 
size  only,  there  will'  be  too  much  elasticity  in  the  aggregate, 
which  will  tend  to  gradually  weaken,  distort,  and  in  the  end  de- 
stroy the  usefulness  of  the  shaft. 
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PROBABILITIES  AS  TO  THE  SUCCESS  OF  DISTRIBUTION 
OF  POWER  AT  CONSIDERABLE  DISTANCES  BY  HIGH 
TENSION  CURRENTS  OF  ELECTRICITY.* 

The  subject  of  the  transmission  of  power  forms  the  fundamental  problem 
of  mechanical  engineering,  while  the  conversion  of  energy  from  one  form  to 
another  is,  to  some  extent,  also  considered  under  this  bianch  of  Applied 
Science.  Electrical  engineering  extends,  perhaps,  over  a  somewhat  wider 
field,  concerning  itself  as  it  does  with  the  three  principal  manifestations  of 
energy,  viz.,  light,  heat  and  power. 

We  have  at  command  an  unlimited  supply  of  energy  in  a  gieat  variety  ol 
forms,  chief  of  which  are  the  energy  stored  up  as  potential  in  coal,  wood 
and  other  fuels,  and  the  forces  of  nature— especially  wind  and  water. 

Bv  means  oi  combustion  we  have,  so  far,  drawn  our  supply  of  heat,  and 
through  it  also  light,  directly  from  the  energy  stored  in  fuels.  The  process, 
under  proper  conditions,  is  a  fairly  effiqient  one,  too  ;  at  any  rate  it  is  as 
yet  by  far  the  cheapest  method  and  almost  the  only  one  we  have  of  produc- 
ing heat,  and  it  probably  will  remain  so  for  a  long  time.  As  regards  light 
though  the  electric  light  is  in  every  respect  an  undoubted  success,  we  al 
know  that  it  costs  more  than  the  light  our  grandfathers  used,  or  even  thar 
gas.  If  this  was  a  gas  convention,  I  might  dilate  on  the  fact  that  in  the 
town  of  Berlin,  where  Edison  16  c.  p.  lights  are  furnished  at  10  cents  pei 
week,  and  gas  at  $2.00  net,  a  number  of  consumers  have  ordered  out  then 
incandescents  and  gone  back  to  gas. 

At  the  present  day  our  greatest  sources  of  power  are  our  forests  and  coal 
fields,  and  though  we  pride  ourselves  that  in  this  century  of  progress- 
especially  so  in  the  applied  sciences— mat  hinery  in  general  has  been  brought 
to  a  high  state  of  perfection,  yet  we  are  forced  to  admit  that  the  steam 
engine  method  of  transforming  and  transmitting  energy  is  a  very  inefficient 
one.  By  it  we  have  not  been  able  to  utilize  more  than  10%  to  12%  of  the 
energy  stored  in  coal,  and  to  transmit  power  o\erany  considerable  distance 
we  are  obliged  to  transport  our  fuel  to  the  point  of  application.  The  sys- 
tem involves  a  double  transformation  to  bring  it  from  the  form  of  potential 
energy  to  that  of  power.  A  natural  water  power  on  the  other  hand  we  need 
only  transm  t,  though  this  may  involve  a  transformation.  Beringer  esti- 
mates the  cost  of  water  power  as  1-5  to  i-io  that  of  steam  power.  If  this 
es'.imate  is  correct  we  should  be  able  to  utilize  much  of  the  immense  wattr 
povvirr  now  going  to  waste  and  bring  it  to  our  manufacturing  centers,  there 
to  furnish  light  or  power  in  any  desired  quantity. 

The  problem  of  transmission  involves  two  distinct  cases  : 

(1)  Distribution  in  small  quantities  over  limited  areas,  as  e.  g.  central 
station  distribution. 

(2)  Transmiss'on  of  energy  in  large  units  over  considerable  distance,  as 
where  a  large  power  supply  is  available,  but  at  an  otherwise  inaccessible 
place.  Under  this  head  again,  two  cases  may  arise  —where  all  the  energy 
is  to  be  delivered  at  one  place,  and  where  considerable  quantities  are  to  be 
delivered  at  each  of  several  places. 

Of  the  purely  mechanical  methods  ot  transmitting  power  there  is  a  great 
variety,  most  of  which  under  proper  conditions  and  over  limited  distances 
are  quite  efificient.  Of  these,  the  method  of  belts  and  shafts  is  no  doubt  the 
best  for  very  short  distances,  such  as  transmitting  from  a  prime  mover  to  a 
piece  of  machinery.  Long  lines  of  shafting,  however,  present  some  difficulty 
both  in  construction  and  operation,  and  where  it  is  required  to  turn  corners, 
both  belts  and  shafts  are  cumbersome  and  liable  to  get  out  of  order. 

For  greater  di  tances  wire  rope  is  often  used  with  good  results,  the  best 
example  of  which  is  the  case  of  cable  railways.  According  to  Beringer's 
table,  the  efficiency  of  this  method  drops  from  93  %  at  500  meters  (about  'A 
of  a  mile)  to  13  7„  at  20,000  meters  (12.4  miles).  At  a  recent  cable  railway 
test  at  which  the  writer  assisted,  we  found  that  altogether  the  road  was 
operated  quite  economically.  Where  traffic  is  heavy,  the  system  is  un- 
doubtedly a  good  one. 

Transmission  by  compressed  air  distributed  through  pipes  is  available  for 
greater  distances.  One  of  its  hindrances  lies  in  the  fact  that  during  expan- 
sion the  air  absorbs  so  much  heat  that  the  expansion  machinery  is  often 
cooled  so  much  as  10  interfere  with  its  proper  working,  though  this  can  be 
partly  overcome  by  heating  the  air  before  it  enters  the  machinery  at  the 
receiving  end.  The  efficiency  of  such  a  sjstem  varies  from  55%  at  500 
meters  to  40  7„  at  20,000  meters,  and  can  be  increased  about  20°/o  if  'he 
air  be  heated.  Like  wire  rope,  its  first  cost  is  high,  and  its  applicability 
therefore  limited.  Its  principal  use  is  in  mining,  though  I  understand  a 
plant  has  been  installed  in  Toledo,  Ohio,  for  street  car  work,  using  a 
pressure  of  about  400  lbs. 

Transmission  by  steam  distributed  through  pipes  and  by  hydraulic  means 
may  also  be  mentioned  as  among  the  purely  mechanical  methods,  but  their 
application  is  very  limited  ;  where  gas  is  cheap  the  gas  engine  can  be  used 
to  good  advantage,  in  fact,  it  is  extensively  used  for  small  power  even 
where  the  gas  supplied  is  manufactured. 

The  problem  of  distribution  over  a  limited  area  is  in  general  best  solved 
by  electrical  methods,  and  of  these  the  most  successful  is  that  of  distribution 
by  direct  current  at  constant  pressure.  The  dynamos  and  motors  of  this 
class,  shunt  and  compound  wound,  usually  have  an  efficiency  of  over  90% 
(i.  e.  the  larger  sizes),  and  the  loss  on  the  line  can  easily  be  made  quite 
small,  so  that  we  may  reasonably  expect  to  have  over  75%  of  the  mechani- 
cal horse  power  delivered  to  the  dynamo  tor  actual  use  at  the  motor  pulley. 
Moreover,  the  cost  of  such  a  plant  is  not  nearly  so  high  as  with  any  of  the 
purely  mechanical  means,  and  a  pressure  can  be  used  which  is  perfectly 
safe.  The  great  number  of  central  stations  now  supplying  power  and  the 
many  electric  railways  are  the  best  ev  dence  of  the  success  of  this  method. 
Series  wound  apparatus  can  also  be  used,  but  since  the  torque  on  the  arma- 
ture varies  with  the  strength  of  the  field  and  current  supplied,  while  speed 
varies  with  pressure,  a  governor  will  be  required  where  a  number  of  motors 
with  varying  loids  are  to  be  supplied  from  the  same  mains. 

Let  us  consider  the  requirements  of  the  problem  of  long  distance  trans- 
mission. Any  system,  to  be  successful,  must,  of  course,  deliver  power  at 
the  receiving  end  cheaper  than  it  can  there  be  produced.  This  practically 
limits  the  case  of  long  distance  work  to  cheap  sources  and  large  units.  Its 
principal  factors  then  are  : 

1.  Prim-iry  cost. 

2.  Working  expense. 

3.  Safety. 

In  electrical  transmission  we  have  at  present  three  different  methods,  viz. 

1.  By  means  of  direct  currents  either  at  constant  potential  or  constant 
current. 

2.  By  means  of  simple  alternating  currents. 

3.  By  means  of  the  three-phase  alternating  so-called  rotary  current, 
which  received  its  first  great  trial  at  the  late  Frankfort  Electrical  Exhibition 
apd  which  has  since  then  been  the  subject  of  so  much  criticism,  both  favor- 
able and  adverse. 

In  any  case,  unless  we  can  thereby  effect  a  corresponding  reduction  in  the 
working  expense,  coupled  with  a  fair  degree  of  safety,  the  cost  of  our  plant 
must  be  reasonably  low  ;  this  means  that  the  machinery  must  be  as  simple 
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as  possible  ;  further,  it  should  consist  of  the  fewest  possible  number  of  in- 
terdependent pans  so  as  to  reduce  the  liability  of  a  break-down  to  a  mini- 
mum, and  it  should  not  be  liable  to  get  out  of  order. 

In  all  these  respects,  as  in  many  others,  the  direct  current  system  so  far 
has  the  advantage,  and  we  are  inclined  to  think  that  very  many,  if  not  most 
of  the  cases  arising  in  ordinary  practice, '  can  be  thus  dealt  with  by  this 
method.  True,  we  cannot  carry  a  pressure  anything  like  obtained  by  means 
of  simple  alternating  or  tri-phase  currents,  for,  since  we  have  no  method  ot 
transforming  continuous  currents  except  by  moving  machinery,  we  must 
generate  at  the  voltage  used  on  the  line.  The  maximum  potential  differ- 
ence we  can  safely  use  on  an  armature  is  probably  2,000  to  3,000  volts, 
though  some  engineers  claim  it  can  be  carried  as  high  as  5,000  volts.  For 
such  high  pressures,  the  commutator  would  require  to  have  a  great  number 
of  segments  to  prevent  the  current  leaping  across  from  one  to  another.  The 
armature  would  require  an  equal  number  of  coils  and  the  whole  thing  would 
be  difficult  to  construct.  Still,  75  Kilowatt  shunt  or  compound  wound 
machines,  carrying  a  potential  difference  of  2,000  volts,  would  probably 
work  quite  well  ;  in  fact,  I  believe  there  are  some  in  use  having  even  a 
larger  output  at  this  voltage.  l  ake  e.  g.,  a.  case  where  a  good  steady  water 
supply  of  100  to  150  horse-power  is  available  at  a  distance  of  say  5  miles, 
and  where  we  can  afford  to  allow  a  loss  of  20%  on  the  line.  Using  a  100 
horse-power  2000  volt  generator,  the  required  diameter  of  the  line  on  a  com- 
plete metallic  circuit  would  be  only  slightly  over  two-tenths  of  an  inch, 
about  No.  4  B.  &  S.  gauge.  With  an  efficiency  of  90%  in  the  machines, 
we  should  still  have  64  horse-power  available  at  the  motor  pulley.  Taking 
the  cost  of  machinery  as  $30.00  per  horse-power,  copper  as  20  cents  per 
pound,  poles  at  $4.50  per  set,  and  allowing  35  poles  per  mile,  the  first  cost 
of  our  plant  would  sum  up  to  $127.00  per  horse  power  deliveied.  The  ques- 
tion of  what  loss  to  allow  on  the  line  is  a  very  important  and  sometimes  dif- 
ficult one,  since  primary  cost  and  working  expense  here  vary  inversely.  Sir 
William  Thomson,  now  Lord  Kelvin,  gives  the  rule  that  for  the  most 
economical  operation,  the  cost  of  tlie  energy  wasted  on  the  line  should  equal 
the  annual  interest  on  the  amount  invested  in  that  part  of  the  line  which  may 
be  considered  as  being  proportional  to  the  weight  of  the  conducting  material 
used. 

For  distances  where  a  high  pressure  is  required,  it  has  been  proposed  to 
use  a  number  of  dynamos  coupled  in  series  and  an  equal  number  of  motors 
also  in  series  at  the  receiving  end.  We  could  thus  supply  alrnof.t  any 
desired  pressure.  The  scheme  has,  we  believe,  been  tried  in  France,  where 
one  of  the  difficulties  encountered  was  that  in  case  of  a  break  in  the  circuit 
the  machines  were  invariably  burnt  out.  A  Swiss  firm  have  submitted 
plans  on  this  system  for  carrying  800  horse-power  from  Niagara  Falls  to 
Chicago  ;  they  propose  to  use  10  machines  of  100  horse-power,  and  3,000 
volts,  each  making  a  total  initial  pressure  of  30,000  volts,  and  allow  a  loss 
of  24.5%  on  the  line.  Counting  on  an  efficiency  of  go%  in  the  machines, 
the  plant  would  have  a  total  efficiency  of  6o7o.  The  motors  at  the  receiv- 
ing end  would  drive  dynamos  which  in  turn  would  supply  current  at  any  de- 
sired potential  difference.  Taking  the  distance  as  500  miles,  we  find  that  to 
get  the  results  above  stated,  we  should  require  a  wire  having  a  diameter  of 
about  .37  inch  (about  No.  00  B.  &  S.  gauge)  for  a  complete  metallic  circuit. 
The  total  weight  of  copper  would  thus  be  something  over  1063  tons.  All 
continuous  current  systems  have  the  advantage  that  a  ground  return  can  be 
used,  which,  for  the  sarfie  line  efficiency  reduces  the  amount  of  copper  to  yi 
that  required  for  a  two  wire  circuit  ;  this  was  proposed  for  the  Niagara  Falls- 
Chicago  transmission. 

Alternating  currents  furnish  a  ready  solution  of  many  of  the  difficulties  in 
the  problem  of  power  transmission,  but  as  yet  we  are  in  the  position  of  the 
man  of  whom  the  Germati  proverb  says,  "  he  had  the  soup  but  not  a 
spoon."  We  are  not  hampered  by  any  commutator  difficulty,  neither  are 
we  obliged  to  handle  currents  of  such  high  voltage  as  to  be  dangerous, 
either  at  the  generating  or  receiving  station.  We  can  generate  at  low  vol- 
tage, transform  by  means  of  stationary  apparatus,  which  requires  no  further 
attention  to  a  high  voltage,  thus  to  be  transmitted  over  the  line  and  again 
reduced  to  any  desired  potential  differt  nce  at  the  other  end.  The  method 
involves  more  interdependent  parts,  and  the  first  cost  of  such  a  plant  is  gen- 
erally somewhat  higher  than  where  continuous  currents  are  used.  Further, 
for  alternating  currents,  the  practical  resistance  of  a  wire  is  not  the  same  as 
for  continuous  currents,  since  periodicity  and  self-induction  must  now  also 
be  considered.  It  is  no  longer  a  constant  quantity  whatever  the  current, 
and  to  do  the  same  work  we  may  and  often  do  require  a  wire  of  greater 
cross-section.  Again,  the  E.  M.  F.  now  varies  periodically  between  zero 
and  a  certain  maximum  ;  the  effective  E.  M.  F.  is  therefore  only  a  mean, 
and  we  must  insulate  against  a  greater  voltage  than  that  indicated. 

Whether  it  be  advisable  to  use  step-up  and  step-down  transformers  will 
depend  on  distance  and  the  line  loss  we  can  allow.  In  every  case  the  cost 
of  the  transformers  must  be  balanced  against  the  additional  cost  of  copper 
which  they  save. 

The  ordinary  motor  for  simple  alternating  currents  has  the  great  drawback 
that  it  will  not  start  itself.  When  running  it  must  be  kept  in  perfect  syn- 
chronism with  the  generator  suoplying  it,  the  result  of  which  is  that  when 
overloaded  it  comes  to  a  dead  halt,  sometimes  with  disastrous  results.  The 
only  way  it  can  be  used  is  therefore  to  start  it  by  some  independent  means 
and  bring  it  up  to  the  required  speed  before  we  turn  on  the  current  ;  the 
load  can  only  be  applied  after  this  has  been  done.  In  cases  where  only  one 
motor  is  to  be  supplied  from  the  line,  and  the  load  is  a  constant  one,  the 
system  can  be  used  to  advantage.  A  notable  example,  and  the  only  one 
of  which  we  know,  is  the  mining  plant  at  Telluride,  Col.,  installed  by  the 
Westinghouse  Company.  A  potential  difference  of  3,000  volts  is  used  and 
120  H.P.  are  transmitted  2%  miles  at  an  efficiency  of  75%.  This  plant  we 
believe,  is  doing  its  work  well  ;  its  total  primary  cost  is  given  at  $100.00  per 
H.P.  delivered. 

Mr.  Tesia,  some  years  ago  brought  out  a  new  form  of  alternate  current 
motor  which  has,  however,  as  yet,  not  been  put  to  practical  use.  The  prin- 
ciple involved  is  quite  simple.  Take  e.g.  a  four  pole  machine  and  excite  the 
field  by  means  of  two  separate  alternating  currents,  opposite  poles  being 
wound  on  the  same  circuit.  If  we  give  to  these  currents  a  phase  difference 
of  90  degrees,  they  will  produce  a  resultant  magnetic  field  which  will  rotate 
with  the  same  periodicity  as  that  of  the  exciting  currents.  The  armature 
needs  no  commutator  ;  its  coils  are  all  closed  on  themselves  and  the  cur- 
rents induced  in  them  are  of  such  a  direction  as  to  cause  it  to  revolve  with 
the  resultant  field.  Mr.  Stanly  has  lately  devised  a  motor  on  which  he  uses 
a  condenser  to  neutralize  the  effects  of  self-induction,  and  also  a  method 
by  which  he  claims  the  TesIa  motor  can  be  used  on  any  simple  alternate  cur- 
rent circuit.  Still  another  new  form  is  that  of  Ganz.  It  seems  therefore 
altogether  probable  that  we  shall  soon  have  motors  which  can  be  supplied 
from  any  simple  alternate  current  circuit  and  which  will  do  the  work  requir- 
ed of  them  as  well  as  continuous  current  motors  do  now  ;  this  will  certainly 
be  a  very  great  step  in  advance. 

■"As  to  the  merits  of  the  tri-phase  alternating  current,  it  possesses  the 
same  advantages  as  the  simple  alternating  current,  in  that  it  can  be  changed 
to  any  desired  voltage  by  step-up  and  step-down  transformers.  The  system 
received  its  first  great  trial  at  the  Frankfort  Electrical  Exhibition  in  the 
summer  of  1891,  when  the  energy  of  a  waterfall  was  transmitted  from  Lauf- 
fen  to  Franklort,  a  distance  of  108  miles.    This  experiment  has  been  so 
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carefully  described  and  so  much  discussed  in  all  the  engineering  papers  thai 
I  need  not  take  up  time  in  further  explanation.  The  underlying  principle 
is  the  same  as  that  of  the  Tesla  motor.  The  armature  of  the  dynamo  is  so 
commutated  as  to  deliver  three  separate  alternating  currents  differing  in 
phase  by  120  degrees,  which  currents  are  sent  out  over  three  separate  wires. 
For  a  suitable  motor  we  have  the  choice  of  two  types,  viz.:  a  reverse  tri- 
phase  dynamo  and  a  machine  like  that  of  Mr.  Tesla  having  its  armature 
coils  short  circuited  on  themselves  ;  the  phase  difference  being  120  degrees 
there  will  be  in  this  case  three  pole  pieces.  The  further  advantage  is  claim- 
ed for  this  system  that  it  causes  not  only  a  definite  rotation  of  the  resultant 
field  but  also  a  definite  direction  of  rotation,  but  we  think  both  these  points 
can  be  satisfactorily  attained  by  means  of  the  two  phase  current. 

The  ftrst  named  type  oftri-phase  motors,  like  the  synchronous,  simple  alter- 
nating motor,  must  harmonize  in  phase  with  the  generator  ;  it  is,  therefore, 
not  necessarily  self-starting,  though  it  will  start  with  the  generator.  Its  fields 
must  be  excited  by  continuous  currents.  The  second  type  will  start  itself, 
even  under  heavy  load,  and  of  course  requires  no  separate  field  excitation  ; 
its  speed  is  also  fairly  constant  under  variations  of  load.  The  Electrical 
W  orld  of  last  week  contains  a  very  interesting  table  of  efficiency  and  other 
data  for  sinall  machines  of  this  class,  compiled  by  the  Oerlikon  Company  of 
Switzerland.  With  this  motor  the  tri-phase  system  should  be  cjuite  as  com- 
mercial for  central  station  distribution  as  the  continuous  current.  More- 
over, by  means  of  specially  designed  motor  dynanios,  it  can  be  trans- 
formed into  continuous  currents  of  any  desired  voltage.  We  could  thus 
transform  energy  from  a  large  and  otherwise  inaccessible  source  over  a  con- 
siderable distance  and  supply  curient  either  alternating  or  continuous  at  any 
desired  potentential  difference  and  for  any  desired  put  pose. 

At  the  Frankfort-Lauffen  plant,  current  was  generated  at  a  potential  of  50 
volts  and  strength  of  14C0  amperes.  An  average  pressure  of  16,000  volts 
was  carried  on  the  line,  for  which  a  copper  wire  4  mm.  in  diameter  was  u:ed 
— about  No.  6  B.  &  S.  gauge.  The  capacity  of  the  generating  plant  was  300 
H.P.;  transmitting  80  H. P. ;  an  efficiency  of  72%  was  claimed.  The  total 
cost  per  H.  P.  delivered  was  stated  to  be  about  $282.00  of  which  $236.00  was 
for  the  line,  leaving  $46.00  per  H.P.  for  the  machinery.  The  machinery 
there  used  was  that  designed  for  the  Lauffen-Heilbrann  plant,  which  is  now 
in  successful  operation. 

Summing  up  then  :  Of  the  different  systems  now  in  use  for  the  trans- 
mission of  energy,  in  cases  of  any  considerable  distance  the  electrical  meth- 
ods make  undoubtedly  a  better  showing  in  point  of  efficiency  than  any  of 
the  purely  mechanical  methods,  and  they  have  also  much  the  advantage  in 
first  cost.  Relatively,  therefore,  the  probabilities  of  success  are  in  favor  of 
electrical  methods.  Which  of  these  is  the  best  one,  will  depend  on  circum- 
stances and  must  be  decided  separately  for  each  case  ;  it  is  all  a  matter  of 
dollars  and  cents.  So  soon  as  the  distance  exceeds  a  few  miles  the  low  ten- 
sion current  of  course  drops  out  of  consideration.  For  moderate  distances, 
not  oversix  to  eight  miles,  we  think  continuous  current  apparatus  will  gener- 
ally be  found  the  most  suitable.  If  we  want  to  supply  a  numbei  of  large 
motors,  each  with  varying  load,  the  problem  will  be  difficult,  but  it  will  be  so 
in  any  case. 

For  long  distances,  the  tri-phase  current  is,  we  think,  at  present  the  most 
suitable,  and  there  ate  many  instances  where  large  water  powers  now  going 
to  waste  could  thus  be  utilized.  Whether  we  shall  ever  be  able  to  transmit 
power  over  such  great  distances  as  from  Niagara  Falls  to  Chicago  or  New 
York  and  deliver  it  cheaper  than  it  can  be  there  produced  is,  to  say  the 
least,  very  doubtful.  There  is  no  occasion  for  it,  for,  granted  that  it  could 
be  done,  we  could  certainly  get  nearer  to  the  source  of  supply,  and  thus  ef- 
fect a  still  greater  saving. 

DISCUSSION.  ^ 

The  President  :  I  notice  that  in  your  paper  you  deal  with  dis- 
tances of  from  two  to  five  miles,  and  then  very  much  larger  dis- 
tances, such  as  from  New  York  to  Niagara  Falls,  and  from 
Niagara  Falls  to  Toronto.  I  would  like  to  -  k;  you  to  give  your 
opinion  whether  the  piobabilities  are  in  tavor  of  power  being 
transmitted  from  Niagara  Falls  to  Buffalo  as  cheaply  as  it  could 
be  generated  with  coal  purchased  thereabouts? 

Mr.  Breithaupt  :  I  certainly  think  it  can  be  done,  Mr.  Presi- 
dent. There  has  been  so  much  said  about  it  that  I  purposely 
avoided  that  in  my  paper.  I  expect  that  within  a  year  or  two 
power  can  be  delivered  in  Buffalo  cheaper  than  it  can  be  pro- 
duced there  by  ordinary  steam  engines  in  small  quantities. 
When  you  get  a  very  large  steam  plant,  such  as  a  thousand 
horse  power  engine,  with  all  the  best  improvements,  such  as 
triple  expansion  cylinders  and  so  on,  power  there  is  compara- 
tively cheap  too,  especially  in  Buffalo,  where  coal  is  cheap.  In 
that  case  peihaps  the  difference  between  the  two  systems  would 
not  be  great.  But  for  ordinary  machinery,  in  small  cjuantities, 
from  one  or  five  to  fifty  horsepower,  or  anything  like  that,  it 
seems  to  me  that  the  Buffalo  plant  should  be  able  to  do  business. 
Of  course,  I  do  not  want  to  express  a  positive  view,  because  it 
must  be  determined  by  the  circumstances  of  the  case. 

The  President  :  Of  course  my  question  was  rather  sectional. 
No  doubt,  many  people  believe  it  can  be  done  commercial- 
ly, although  the  experiment  may  not  be  so  far  advanced.  At 
the  same  time,  the  plnnt  that  is  in  course  of  construction,  and 
the  immense  force  of  Niagara  Falls  can  be  utilized  to  drive 
manufactories  on  the  spot.  If  it  is  determined  in  the  near  future 
that  the  electrical  business  is  not  going  to  pan  out,  it  will  be 
very  easy  to  drop  that  part  of  the  scheme,  and  utilize  the  power 
of  that  canal  on  the  spot,  as  at  present  they  are  not  committed 
to  any  particular  system. 

Mr.  Wickens  :  If  it  be  possible  to  produce  this  current  at  the 
Falls  and  carry  it  to  Buffalo  for  as  little  money  as  it  can  be 
made  in  Buffalo,  after  the  line  is  carried  to  the  city  and  you  be- 
gin to  make  the  distribution  all  over  the  city,  up  into  this  little 
factory,  and  down  into  that  little  factory,  you  have  got  to  make 
reductions,  as  I  understand,  in  this  schen-je.  Will  not  there  be 
a  loss  there  ?  If  this  power  was  condticied  to  Buff  ilo,  to  a  large 
station,  and  utilized  there,  then,  of  course,  losses  would  occur 
when  the  current  was  re-made,  as  it  were,  and  being  distributed 
in  that  city.  If  the  scheme  will  drive  a  large  power  station  in 
Buffalo  as  cheaply  as  a  large  station  can  be  dri\  en  by  steam 
power,  then  the  distribution  from  the  dynamo  in  that  station  will 
be  the  same  as  to-day,  and  we  know  what  it  is.  But  if  the 
scheme  will  not  do  that,  will  only  reach  places  that  are  driven 


with  small  powers,  why,  we  know  that  the  co.^^t  of  driving;  small 
steam  power  is  much  greater  than  large,  and  the  distribution  has 
got  to  go  to  these  small  ones;  it  is  a  question  whether  one  end 
won't  counterbalance  the  other,  and  go  into  the  same  hole  it 
came  out  of  almost. 

Mr.  Breithaupt  :  The  only  question  is  whether  you  can  de- 
liver from  the  dynamo  at  Bufifilo  cheaper  than  it  is  supplied  by 
steam  power  there.  If  that  transmission  becomes  an  .accom- 
plished fact,  the  loss  would  be  very  small.  That  point  does  not 
come  into  the  question,  because  if  yon  can  bring  it  there,  then 
you  can  start  a  distribution  plant  from  there  just  as  cheap  as 
from  the  other.  It  is  a  matter  of  electrical  engineering.  You 
can  measure  what  the  loss  is  in  the  first  dynamo,  and  in  the  line, 
and  can  get  at  exactly  what  percentage  of  power  will  be  deliver- 
ed at  the  motor,  and  from  that  you  can  easily  figure  whether  it 
will  pay  better  than  the  other. 

The  President  :  I  understand  that  soft  coal,  for  steam  pur- 
poses, can  be  purchased  in  Buffalo  .at  from  $1.00  to  $1.60  per 
ton.  If  that  is  the  case,  the  probabilities  are  that  the  electric 
company  is  not  in  it.  You  can  figure  up,  of  course,  to  a  dot  what 
It  would  cost  per  horse  power,  taking  an  ordinary  well  construct- 
ed high  pressure  engine.  The  amount  is  four  pounds  per  horse 
power  per  hour,  and  the  total  expenditure  for  fuel  is  not  very 
great.  If  you  begin  right  at  the  water  at  Niagara  Falls,  you 
have  the  cost  of  construction  of  these  large  hydraulic  works,  th^y 
must  pay  interest  on  the  cost  of  construction,  and  then,  you 
must  remember,  there  will  be  interest  on  the  cost  not  only  of 
the  water  that  goes  through  the  tunnel,  but  there  is  the  w-aler 
that  will  go  through  the  stock,  you  see,  that  has  to  be  figur- 
ed. There  is  no  doubt  that  concern  will  be  capitalized  at  a 
much  higher  amount  than  the  actual  outlay.  That  has  to  be 
considered.  Your  power  is  going  to  cost  you  a  certain  amount 
at  the  Falls,  and  then  you  have  a  hydraulic  plant  to  maintain, 
ttjrbine  wheels  and  so  on,  and  machinery  won't  run  for  nothing. 
Then  there  are  generators  and  dynamos,  whatever  is  going  to 
be  used,  they  will  require  looking  after.  A  large  number  of  the 
members  here  know  what  it  means  to  maintain  a  dynamo. 
Then  there  are  the  transformers,  from  low  to  high  tension  ;  the 
high  tension  transformer  will  of  course  be  a  destructive  element. 
It  is  all  very  well  to  say  that  by  using  the  alternating  current  it 
will  do  the  work  itself ;  those  of  you  who  have  transformers  will 
know  that  they,  too,  are  ticklish  cattle  to  handle,  especially  fif- 
teen or  twenty-five  thousand  volts.  Then  you  have  the  line,  in- 
terest on  that  outlay,  construction,  and  cost  of  right  of  way,  and 
all  those  matters  to  be  taken  into  consideration,  and  a  distribut- 
ing place  at  Buffalo,  and  transformers  again.  So,  by  the  time 
you  would  get  it  to  the  consumer,  it  is  an  open  question  whether 
it  would  pay  or  not. 

Mr.  Dwight  :  Mr.  President,  as  I  suppose  these  meetings  will 
close  to-day,  I  wish  to  say  this  is  the  first  opportunity  I  have 
had  of  attending  your  meetings,  and  I  wish  to  tell  you  how  much 
I  have  been  interested  in  the  papers  that  have  been  read  to-day. 
I  have  tried  to  keep  track  of  almost  everything  in  connection 
with  electrical  inatters,  and  the  consequence  is  that  I  reall>  know- 
very  little  about  the  thing,  as  the  field  is  so  laige  that  one  who 
tries  to  keep  track  of  it  all  can  only  do  so  in  a  very  superficial 
manner.  I  do  not  know  very  much  about  any  special  subject, 
but  I  try  to  know  a  little  .about  everything,  and  the  papers  I 
ihave  he.ird  appear  to  me  to  be  wonderfully  suggestive.  That  of 
Mr.  R.  G.  Black,  read  this  morning,  I  think  all  will  agree,  was 
exceedingly  interesting.  One  idea  suggested,  that  there  is  a 
time  when  it  pays  to  smash  an  electric  lamp,  is  something  new  : 
I  think  we  have  always  thought  rather  more  of  how  long  we 
could  make  it  last.  Then  Prof  Rosebrugh's  paper,  and  the  last 
one  by  Mr.  Breithaupt,  I  am  sure  we  shall  all  be  glad  to  have 
the  opportunity  of  reading  when  printed.  I  think  every  member 
of  the  Association  is  deeply  indebted  to  the  gentlemen  who  have 
read  those  papers  to  us,  which  thev  have  evidently  taken  so 
much  pains  to  prepare.  I  have  much  pleasure  in  moving  a  vote 
of  thanks  to  Mr.  Breithaupt,  for  the  paper  he  has  just  read. 
The  motion  was  seconded  by  Mr.  McFarlane  and  carried. 


TRADE  NOTES. 

The  London  Electrical  Works  Co.,  under  the  same  management  as  the 
London  Machine  Tool  Co.,  has  recently  commenced  the  manufacture  of 
electric  motors  at  London,  Ont. 

The  London  Machine  Tool  Company  have  recently  constructed  a  mam- 
moth lathe  weighing  about  25  tons,  for  Alex.  Fleck,  of  Ottawa.  It  will  be 
used  in  the  construction  of  heavy  machinery,  such  as  engine  cylinders, 
which  can  be  turned  ten  feet  in  diameter  or  length.  It  is  said  that  no  lathe 
of  such  dimensions  was  ever  before  built  in  Canada. 

The  Ottawa  Electric  Light  Co.  have  recently  moved  into  their  new 
station.  They  have  materially  increased  their  plant,  and  have  now  one  of 
the  finest  arc  stations  in  the  Dominion.  .A  feature  of  the  plant  is  the  use 
entirely  of  rope  drives  for  main  transmissions,  erected  and  supplied  by  the 
Dodge  Wood  Split  Pulley  Co.,  of  Toronto,  under  their  p.»tent  system. 
There  are  two  main  drives  from  the  water  wheel  shafts  to  main  driving 
shafts,  having  a  capacity  of  300  h.  p.  each.  .^11  iron  grooved  pulleys  are 
used,  and  the  silent,  positive  and  steady  manner  in  which  the  power  is 
transmitted,  is  a  great  satisfaction  to  all  concerned,  .as  well  as  a  m.itter  of 
much  interest  to  power  users  in  general.  Engineers  and  mech.inical  sufier- 
intendents  who  are  still  skeptical  on  the  question  of  rope  driving,  would  lind 
much  to  interest  them  around  Ottawa,  Hull  and  vicinity. 
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HAMILTON  C.  A.  S.  E. 

Hamilton,  Ont.,  Feb.  16,  1893. 

Editor  Electrical  News  : 

Sir,— At  a  recent  regular  meeting  of  the  above  association, 
Mr.  D.  Thomson,  General  Manager  of  the  Hamilton  Electric 
Light  and  Power  Company,  gave  a  talk  on  electricity.  Mr. 
Thomson  had  double  and  single  arc  lamps,  incandescent  light 
volt  meters,  ampere  meters,  transformers,  a  small  dynamo  and 
motor  all  running  in  our  hall,  so  that  on  our  arrival  it  looked 
like  a  testing  room. 

Mr.  Thomson,  in  introducing  the  subject,  said  he  didn't  pro- 
pose to  go  into  any  extended  or  profound  explanation  of  the 
many  uses  of  electricity,  but  simply  to  show  some  of  the  appara- 
tus in  use  for  making  practical  application  of  electricity  for  com- 
mercial purposes.  He  described  the  method  of  operating  incan- 
descent light,  the  various  methods  of  wiring,  etc.  He  explained 
the  street  railway  construction  and  operation,  the  nature  and 
uses  of  bonds,  grounds  and  feeders.  He  also  clearly  described 
the  electric  motor,  illustrating  his  remarks  by  illustrations  on 
the  black-board,  and  with  the  motor  in  operation  on  the  plat- 
form the  dynamo  and  generator  were  likewise  explained,  as  well 
as  the  different  currents,  how  currents  are  made  to  alternate  and 
the  frequency  of  alternation.  In  conclusion  he  referred  to  one 
of  the  latest  means  of  employing  the  electric  current  commer- 
cially, viz.,  for  heating  purposes,  and  described  how  the  current 
was  passed  into  a  coil  and  how  heat  was  produced  by  the  resis- 
tance offered  to  its  passage. 

Mr.  Thomson  cooked  griddle  cakes  by  the  aid  of  a  little  elec- 
tric griddle  and  distributed  them  among  the  audience.  This  is 
the  first  cookinsr  done  by  electricity  in  Hamilton. 

In  closing  the  lecturer  said  that  he  had  not  a  particle  of  doubt 
that  many  of  his  hearers  would  live  to  see  the  day  when  coal  as 
a  means  of  producing  heat  in  houses  would  be  entirely  replaced 
by  electricity. 

At  the  close  a  cordial  vote  of  thanks  was  passed  to  Mr.  Thom- 
son for  his  instructive  address,  after  which  Mr.  Gough,  of  Tor- 
onto, Mr.  Black,  Manager  of  the  G.  N.  W.  Telegraph  Co.,  and 
Aid.  Dewey  also  highly  complimented  him. 


LETTER  OF  THANKS. 

Editor  Electrical  News. 

Sir,— I  wish  through  the  columns  of  the  News  to  convey  my 
sincere  thanks  to  the  members  of  Ottawa  No.  7,  C.  A.  8.  E., 
and  especially  to  Bros.  J.  Thompson,  R.  Robert,  A.  Gaul,  J. 

Latour,  J.  Cowan  and  Corbett,  for  the  very  kind  manner  in 

which  I  was  treated  by  them  on  my  recent  visit  to  Ottawa  for 
the  purpose  of  organizing  No.  7  Association.  I  was  through 
their  kindness  enabled  to  visit  all  the  government  buildingsj 
including  the  Geological  Department,  which  was  most  interest- 
ing ;  also  the  Patent  Department,  in  the  model  room  of  which 
one  could  easily  spend  a  day,  looking  over  the  thousands  of 
models. 

All  the  electric  light  and  street  railway  power  stations  were 
visited,  and  my  stay  was  made  so  thoroughly  enjoyable  that  1 
was  loth  to  leave  when  the  time  came.  For  genuine  good- 
heartedness  and  sociability  it  would  be  a  hard  matter  to  beat 
the  boys  of  Ottawa. 

I  remain,  yours  truly, 

Albert  E.  Edkins, 
President  Executive,  C.  A.  S.  E. 


A  GUELPH  STEAM  PLANT. 

Editor  Electrical  News  : 

Sir, — I  visited  Guelph  a  short  time  since,  and  among  the 
steam  plants  in  that  busy  little  city  are  several  which  reflect 
credit  on  the  engineers  in  charge,  and  should  be  a  source  of 
pride  to  the  owners.  One  in  particular,  is  the  plant  which  sup- 
plies the  motive  power  in  Messrs.  Bell  &  Co.'s  organ  and  piano 
factory. 

The  plant  consists  of  3  horizontal  tubular  boilers  as  follows  : 
One  i6'x6o",  and  two  i4'x6o",  which  are  fed  with  plunger 
pumps  and  two  exhaust  injectors.  The  engine  is  an  i8"x42" 
Wheelock  (non-condensing),  which  is  developing  150  H. P.  ac- 
cording to  cards  taken  by  a  Thompson  improved  indicator, 
which  is  always  connected  on  the  engine,  cards  being  taken 
every  week.  The  lighting  plant  consists  of  two  325  light  16  c.p. 
90  volt  Brush  incandescent  dynamos  and  one  75  light  16  c.p.  90 


volt  Kay  dynamo,  the  latter  being  used  for  day  service  and  the 
former  for  night.  The  building  is  heated  throughout  by  exhaust 
steam.  The  system  was  constructed  by  Mr.  R.  Bell,  the  engin- 
eer in  charge,  who  is  a  member  of  Guelph  No.  6,  C.A.S.E.  Mr. 
Bell  has  in  operation  a  very  ingenious  little  electrical  apparatus' 
for  stopping  his  engine  by  any  employees  in  any  part  of  the 
building  in  case  of  accident.  By  simply  pushing  a  button  two 
magnets  in  engine  room  are  caused  to  attract  a  small  armature, 
the  lesult  of  which  is  that  a  little  bolt  is  shot,  and  off  goes  the 
governor  belt  of  the  engine.  The  result  is  that  the  steam  valves 
are  disengaged  and  the  engine  comes  to  a  standstill.  Anyone 
who  understands  the  construction  of  the  Wheelock  engine  will 
readily  see  how  this  is  accomplished.  The  main  drive  is  a  rope 
transmission,  and  the  device  spoken  of  above  is  so  arranged  that 
should  any  of  the  ropes  commence  to  break  or  give  way,  the 
engineer  is  at  once  notified,  as  the  engine  stops.  The  motto 
around  this  steam  plant  appears  to  be  "Cleanliness  is  next  to 
Godliness,"  for  everything  is  clean  and  bright  ;  there  is  a  place 
for  everything  and  everything  is  kept  in  its  place.  Mr.  Green  is 
justly  proud  of  his  plant,  and  the  writer  takes  this  opportunity  of 
thanking  him  for  the  few  pleasant  hours  he  spent  in  Guelph  in 
the  company  of  himself  and  family. 

Yours  truly, 

A.  E.  Edkins. 


OTTAWA  NO.  7  C.  A.  S.  E. 

At  the  inauguration  of  the  above  association  briefly  referred 
to  in  the  News  for  February,  Mr.  Edkins,  President  of  the 
Executive,  addressed  the  members  on  the  objects  and  aims  of 
the  Association  as  follows  : 

I  can  assure  you  that  the  Canadian  Association  of  Stationary 
Engineers  as  a  body,  and  myself  and  brother  officers  of  the 
Executive  Council  in  particular,  are  very  proud  of  the  engineers 
of  the  city  of  Ottawa  for  having  made  such  an  excellent  start  as  a 
branch  of  the  Canadian  Association  of  Stationary  Engineers. 
When  I  first  communicated  with  Bro.  F.  Robert,  with  a  view  to 
foiming  an  Association  in  this  city,  I  expected  that  it  would  (if 
started  at  all)  be  composed  of  not  more  than  15  members.  I 
was,  to  say  the  least,  very  much  surprised  when  I  received  word 
that  you  had  determined  to  organize  with  34  members.  This  is 
the  best  start  which  we  have  had,  with  the  exception  of  Montreal 
No.  2,  which  is  composed  of  engineers  of  French  Canadian 
nationality,  and  which  starte  i  out  with  nearly  100  members. 

Taking  into  consideration  the  size  and  population  of  the  dif- 
ferent cities,  and  the  number  of  steam  plants  in  each,  this 
Association  must  be  regarded  as  being  a  credit  to  Ottawa  and 
to  yourselves  as  engineers. 

The  main  object  of  the  Canadian  Association  of  Stationary 
Engineers  is  to  unite  engineers  for  the  purpose  of  instruction, 
and  to  assist  members  who  are  out  of  employment  to  secure  the 
same.  A  large  number  of  manufacturers  have  looked  upon 
the  Association  with  suspicion,  believing  that  it  was  instituted 
for  the  purpose  of  creating  strife  between  the  members  and  their 
employers  in  regard  to  wages.  This  is  not,  nor  was  it  ever  the 
object  of  this  Association.  What  we  do  in  regard  to  the  wage 
question  is  this  :  We  hold  our  meetings  twice  a  month,  and  after 
the  routine  business  has  been  disposed  of,  an  hour  or  more  is 
spent  discussing  different  problems  such  as  are  met  with 
in  the  daily  work  of  a  stationary  engineer.  If  a  brother  engineer 
meets  with  any  difficulty  with  the  machinery  under  bis  charge 
he  can  bring  it  up  before  his  Association  and  get  the  benefit  of 
the  experience  of  others.  To  facilitate  this  feature  most  of  the 
Associations  have  a  small  box,  which  is  placed  outside  the  meet- 
ing room.  door.  If  any  brother  wishes  to  ask  a  question,  he  can 
put  it  in  writing  and  drop  it  into  the  "question  box"  before 
entering  the  room,  and  when  "  Good  of  the  Order  "  business  is 
reached,  the  conductor  brings  in  the  box  to  the  President,  who 
reads  the  questions  out  to  the  meeting.  It  often  results  that  a 
general  discussion  takes  place ,  and  the  member  who  asked  the 
question,  generally  gets  the  information  he  needs,  while  at 
the  same  time  no  one  knows  who  is  asking  the  question.  This 
method  has  given  excellent  satisfaction  in  other  Associations 
and  I  commend  it  to  you  for  consideration. 

Each  Association  has  also  a  blackboard,  and  we  make  it  a 
point  to  try  to  have  some  member  give  something  in  the  line  of 
figuring  out  a  problem  at  each  meeting.  In  this  way  we  are 
educating  each  other  to  fill  better  positions  when  thev  turn  up, 
and  also  making  our  services  more  acceptable  and  worth  more 
money  to  our  employers.  There  are  but  few  men  who  own  steam 
plants  who  would  not  be  willing  to  pay  an  engineer  a  little  moie 
for  his  services  if  he  could  prove  conclusively  that  he  had  the 
ability  to  run  his  plant  in  an  economical  manner.  There  are 
lots  of  men  running  steam  plants  who  have  not  had  the  neces- 
sary experience  as  firemen  to  make  them  engineers,  and  con- 
sequently are  not  worth  the  salary  they  are  paid,  even  though  it 
be  small.  On  the  question  of  wages,  then,  "what  the  Association 
endeavors  to  do  is,  to  unite  all  practical  stationary  engineers 
who  have  had  at  least  three  years  experience  in  charge  of  boilers 
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and  engines,  (or  as  fireman)  for  the  purpose  of  meeting  together 
socially  and  for  mutual  instruction  in  our  calling.  It  would  be 
worse  than  nonsense  to  set  up  a  scale  of  wages  for  engineers,  as 
what  would  be  a  fair  remuneration  for  a  man  on  one  plant,  say 
of  200  H.  P.  would  be  out  of  the  question  on  a  plant  of  30  H.  P. 
in  a  small  factory. 

What  we  believe  is  this  (and  the  past  experience  of  the  C.  A. 
S.E.  proves  its  correctness),  that  merit  will  bring  its  own  reward, 
and  if  an  engineer  is  sober,  steady  and  industrious  and  makes 
himself  competent,  he  is  bound  to  be  successful  in  his  calling. 
I  could  give  you  the  names  of  engineers  who  were  receiving 
wages  at  the  rate  of  $9.00  per  week  less  than  four  years  ago, 
who  to-day  aie  in  responsible  positions,  and  are  holding  the 
same  with  credit  to  themselves  and  the  C.  A.  S.  E.  These 
men  joined  the  Association,  attended  the  meetings,  and  took  an 
active  part  in  the  proceedings,  thereby  fitting  themselves  for 
a  better  position,  and  when  such  a  position  turned  up  they  got 
it. 

Some  people  are  inclined  to  think  that  owing  to  the  rapid 
strides  made  by  electricity  as  a  motive  power  durmg  the  past 
few  years  engineers  will  soon  all  be  out  of  a  job.  I  take  a  far 
different  view  myself  of  this  matter.  In  fact  I  consider  that  the 
outlook  for  experienced  and  practical  stationary  engineers  never 
was  better.  I  am  aware  of  the  fact  that  many  small  plants  have 
been  converted  to  electric  powers,  but  in  these  places  the 
owners  nine  times  out  of  ten  never  did  employ  an  engineer. 
Where  there  is  water  power,  of  course,  some  of  these  engines  are 
replaced  by  motors,  the  current  for  which  is  generated  by  water 
power,  but  on  the  other  hand  large  power  stations  are  being 
erected  all  over  the  country,  and  in  each  of  these  places  a  staff 
of  competent  engineers  will  be  required,  and  will  receive  good 
remuneration  for  their  services. 

It  is  becoming  very  plain  that  we  must  bestir  ourselves,  if  we 
intend  to  keep  up  with  the  march  of  progress  in  steam  engineering. 
Steam  and  electricity  are  coming  into  closer  and  nearer  quarters 
each  year,  and  you  can  hardly  enter  the  engine  room  of  any 
large  factory  now  without  seeing  a  dynamo,  used  either  for  light- 
ing or  power.  The  men  who  are  expected  to  take  charge  of 
this  machinery  are  the  engineers.  In  this  connection  the  benefit 
of  these  Associations  again  becomes  apparent,  as  the  engineer 
who  has  had  experience  in  handling  electric  machinery  can  give 
practical  pointers  to  other  members  who  have  not  as  yet,  but 
may  at  any  time  be  called  upon  to  take  charge  of  such  machines. 

As  many  if  not  all  of  you  are  aware,  we  have  tried  on  several 
occasions  to  get  a  Bill  passed  to  provide  for  the  licensing  of 
stationary  engineers,  but  so  far  have  been  unsuccessful  in  our 
endeavours.  Two  years  ago  the  Ontario  House  passed  a  Bill 
providing  for  the  examining  of  and  granting  certificates  to  all 
stationary  engineers  who  wished  to  pass.  They  incorporated  a 
Board  for  this  purpose,  of  which  I  ha^e  the  honor  of  being  a 
member.  Quite  a  number  of  engineers  have  taken  out  certifi- 
cates under  the  Ontario  Act,  but  we  are  not  satisfied  yet.  It  is 
only  a  matter  of  time,  and  not  a  very  long  time  either,  before 
every  engineer  will  be  forced  to  prove  to  the  authorities  that  he 
has  had  the  necessary  experience  to  enable  him  to  take  charge 
of  a  steam  boiler  and  engine,  and  thus  give  a  guarantee  that  the 
lives  of  employees  in  factories  and  shops  are  reasonably  secure 
during  their  hours  of  toil.  Some  engineers  fight  shy  of  such  a 
legislative  measure,  for  the  leason,  as  they  say,  that  they  lack 
education,  without  which  they  appear  to  think  they  would  be 
unable  to  pass  their  examination.  This  is  a  mistake  on  their 
part.  I  can  assure  you  that  the  Canadian  Association  of 
Stationary  Engineers  does  not  wish  to  secure  the  passage  of  any 
legislation  which  would  put  a  man  out  of  a  position  which  he 
had  proved  his  capability  to  fill,  perhaps  by  many  years  of 
efficient  service  as  engineer,  even  though  he  might  be  lacking  in 
education  and  rheory.  What  we  desire  is  to  elevate  our  calling 
to  a  fair  standard,  and  prevent  manufacturers  from  employing 
teamsters,  clerks,  grocers  and  shoemakers  to  fill  positions  as 
engineers.  There  are  plenty  of  men  who  have  had  experience 
as  firemen  and  engineers  to  occupy  all  the  positions,  without 
causing  any  inconvenience  to  the  steam  users  in  securing  men 
who  are  experienced.  It  is  not  necessary  for  a  man  to  be  well 
up  in  theory  and  figures  to  enable  him  to  become  a  proficient 
engineer,  but  if  an  engineer  is  inclined  to  study  and  work  him- 
self up  in  theory,  in  addition  to  his  every  day  practice,  I  have  not 
the  slightest  hesitation  in  saying  that  he  will  find  himself  well 
repaid  in  the  shape  of  better  wages,  and  a  more  agreeable  posi- 
tion where  there  is  less  manual  labor  and  more  thinking.  We 
must  bear  in  mind  the  old  saying,  there  is  always  room  at  the  top. 
In  conclusion  let  me  say  that  you  will  be  certain  to  have  your 
own  little  troubles  in  the  Association  just  the  same  as  we  have 
had  in  other  cities,  but  these  need  not  seriously  impair  your 
progress  if  you  live  up  to  the  obligation  which  you  have  taken, 
and  try  to  remember  the  fact  that  because  a  brother  holds  a 
different  opinion  from  yourself  on  any  subject  he  is  not  in  con- 
sequence a  know-nothing.  Every  man  has  his  own  opinion,  and 
every  man  should  respect  the  opinion  of  another,  even  though 
it  may  not  accord  with  his  own.  If  you  keep  the  chief  objects 
of  this  Association  in  view  I  have  no  hesitation  in  saying  that 
you  will  one  and  all  greatly  benefit  thereby. 

I  again  congratulate  you  on  the  grand  start  you  have  made 
in  organising  an  association  in  this  beautiful  city,  and  I  sincerely 
trust  that  Ottawa  Atsociation  No.  7  may  have  a  long  and  useful 
life  before  it,  and  that  the  time  may  never  come  when  you  shall 


reget  the  step  you  have  taken  to-night  in  becoming  a  part  of  the 
O.  A.  S.  t*, 

SPARKS. 

The  consolidation  of  the  three  electric  lighting  companies  at  Ottawa  is 
said  to  be  under  consideration. 

Nearly  2,000  electric  cars  are  running  in  the  United  .States.  Boston 
alone  has  about  loo  miles  of  electrically  operated  roads.  Several  systems 
have  been  developed  to  a  perfection  that  insures  smooth  and  regular  sjrvice. 
Other  systems  are  all  in  the  experimental  stage.— 5«>«///?<:  American. 

According  to  the  decision  of  the  .Supreme  Court  of  Minnesota,  in  the  case 
of  .Matz  vs.  St.  Paul  City  Railway  Company,  standing  on  the  rear  platform 
of  a  moving  street  car,  even  when  there  is  room  inside,  is  not,  under  ordi- 
nary circumstances,  negligence  per  se,  at  least  in  the  absence  of  any  pub- 
lished rule  of  the  earner  forbidding  it. 

The  capital  stock  of  the  Hamilton  Electric  Light  and  Power  Co.  has  been 
increased  to  $300,000.  At  the  annual  meeting  held  a  few  days  ago,  the 
following  officers  were  elected  :— R.  Thomson,  president  ;  J.  M.  Lottridge, 
vice-president;  J.  V.  Teetzel,  Q.  C.  secretary  treasurer  ;  directors,  Robert 
Evans,  Aid.  D.  R.  Dewey,  John  Knox,  of  Hamilton,  and  H.  M.  Pellatt,  S. 
F.  McKinnon,  A.  H.  Campbell,  Toronto. 

It  has  been  known  for  many  years  that  lead  pipes  frequently  suffer  from 
corrosion  when  laid  in  certain  kinds  of  earth,  while  certain  waters  eat  away 
the  inside.  During  the  discussion  on  a  paper  on  '■  Cables  "  at  a  meeting  of 
the  students  of  the  Institution  of  Electrical  Engineers,  Mr.  A.  T.  Weight- 
man  mentioned  the  case  of  the  Loch  Katr  ne  water  at  Glasgow.  He  stated 
that  this  water  contained  free  carbonic  acid,  which  attacked  the  lead,  and 
that  the  fault  was  corrected  by  treating  the  supply  with  chalk.  He  pro- 
posed, therefore,  to  imbed  lead-covered  cables  in  chalk. 

The  silvered  copper  wires,  as  well  as  the  gauze,  employed  in  the  brushes 
for  dynamos  have  several  inconveniences.  On  the  other  hand,  carbon  has 
not  yet  received  a  fair  trial.  A  Paris  manufacturer  has  constructed  brushes 
formed  of  metal  plates,  from  0.2  to  0.3  millimetres  thick,  with  a  basis  of 
copper.  The  plates  are  folded  and  placed  one  upon  another,  until  the  num- 
ber is  sufficient  to  attain  the  necessary  thickness.  These  brushes  ate  said 
to  do  away  with  sparks,  and  lessen  the  wear  and  tear  of  the  commutator. 
Only  experiments  of  long  duration  will  enable  the  real  value  of  these  brushes 
to  be  determined. — ^London  Electrical  Review. 

It  is  found  from  experience  that  a  short  fuse  will  carry  more  current  than 
a  long  one  before  blowing.  This  is  on  account  of  the  terminals  conducting 
the  heat  away  rapidly  and  so  cooling  the  fuse.  It  is  also  found  that  the 
current  required  to  blow  a  fuse  will  depend  to  a  considerable  extent  upon 
the  size  of  the  terminals.  The  necessary  length  for  a  fuse  will  also  vary 
with  the  amount  of  current  it  carries.  For  instance,  the  fuse  in  a  line  of  five 
lamps  in  series  on  a  500  volt  circuit,  taking  ampere,  need  be  only  %  of 
an  inch  long,  while  a  200  ampere  fuse  on  a  500  volt  circuit  should  be  4  or  5 
inches  long. 

A  comparison  of  the  constituents  of  some  of  the  different  forms  of  light 
shows  the  following  proportions  ; — 

RED        GREEN         BLUE  VIOLET 

Sunlight   1.4  1.6  o.  o.  i 

Electric  Light   2.0  i.o  0.8  i.o 

Paraffin    3.0  0.06  0.2  o.i 

It  will  thus  be  seen  that  the  electric  light  contains  a  smaller  number  of  those 
rays  which  belong  to  the  red  end  of  the  solar  spectrum,  and  in  this  respect 
most  nearly  resembles  the  sunlight  ;  next  to  the  electric  light  comes  the 
paraffin,  and  last  of  all  gas.  It  has  been  proved  that  the  rays  which  belong 
to  the  red  end  of  the  specrum,  that  is,  those  of  the  greatest  wave  length,  are 
those  which  are  most  liable  to  irritate  the  retina.  In  this  respect,  therefore, 
electric  illumination  stands  out  as  superior  to  its  opponents. 

The  Montreal  Auer  Incandescent  Light  Company  has  been  incorporated 
at  Montreal  with  a  capital  stock  of  $1,000,000,  to  manufacture  and  supply 
electric  energy  for  commercial  purposes.  The  Auer  incandescent  light  is 
produced  from  ordinary  illuminating  gas  by  a  special  form  of  burner  at- 
tached to  any  existing  gas-fitting.  A  cotton  woven  mantle,  about  2  in.  in 
diameter  and  7  in.  long,  is  dipped  in  a  solution  of  the  salts  of  a  refntcting 
metal  obtained  from  menazite.  It  is  then  wrung  out  and  dried  over  a  form- 
er to  give  it  proper  shape.  The  mantle  is  then  set  on  fire  and  the  cotton  is 
entirely  consumed,  and  the  heat  converts  the  salts  of  the  material  into  an 
oxide.  The  mantle  is  then  placed  over  the  blue  flame  of  a  Bunsen  burner, 
which  tarings  it  instantly  to  incandescence.  It  is  claimed  that  the  cost  of 
this  light  is  very  much  less  than  that  of  ordinary  gas,  while  the  illuminating 
power  is  much  greater.  The  inventor  is  Dr.  Carl  Auer,  a  native  of  Austria 
and  a  graduate  of  Heidelburg  University. 


Mr.  Corliss  used  to  get  rid  of  the  necessity  of  steam  jackets,  and  a  good 
many  other  inconvenient  things,  when  he  furnished  a  power  plant,  says 
Metal.  His  steam  cylinders,  considered  in  themselves  as  jxjwer  producers, 
did  not  seem  particularly  economical.  But  the  weak  point  of  the  engine  he 
supplemented  by  strong  points  in  the  boiler  end  of  his  combination.  His 
verf.cal  tubulars  were  so  arranged  that  he  could  get  steam  into  his  cylinder 
superheated  enough  to  overcome  the  eflects  of  initial  condens-ition.  He 
once  said  :  "  I  want  to  sell  power  and  power  plant,  but  1  don't  cxtre  to  fur- 
nish a  boiler  for  some  one's  engine;  nor  an  engine  for  Tom,  D  ck  and 
Harry's  boiler."  The  secret  of  his  great  economy  was  in  the  designing  of 
every  part  of  the  pkjnt  to  harmoniously  combine  in  prcnlucing  the  one 
desired  result. 
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President  ;  J.  Mcintosh,  Secretary. 

Brandon,  Man.,  Branch  No.  i.— Meets  ist  and  3rd  Friday  each  month, 
in  City  Hall.    A.  R.  Crawford,  President  ;  Arthur  Fleming,  Secretary. 

Montreal  Branch  No.  i.— Meets  ist  and  3rd  Thursday  each  month, 
in  Mechanics'  Institute,  204  St.  James  street.  Thos.  Naden,  President  ; 
Jos.  G.  Robertson,  1420  Mignonne  street,  Secretary. 

.St.  Laurent  Branch  No.  2.— Meets  ist  and  3rd  Tuesday  each  month, 
in  Mechanics'  Institute,  204  St.  James  street.  Matthias  Guimond,  President  ; 
Alfred  Latour,  Secretary,  306  Delisle  street,  St.  Cunegonde. 


Guelph  Branch  No.  6.— Meets  every  ist  and  3rd  Saturday  at  7:30  p.m. 
J.  A.  Angell,  President ;  C.  Jorden,  Secretary. 

Ottawa  Branch,  No.  7.  —  Meets  2nd  and  4th  Tuesday,  each 
month,  in  Labour  Hall.  J.  H.  Thompson,  President  ;  J.  B.  Latour, 
Secretar  y. 

Kingston.  Association  Stationary  Engineers.— Meets  twice  each 
month  over  No.  i  Fire  Station.  J.  Devlin,  President  :  W.  Gilmour,  P.  O. 
Box  699,  Stcretary. 


"The  Storage  Battery — A  Canadian  brings  it  up  to  a  state  of 
perfection  that  knocks  the  trolley  cold  !"  is  among  the  latest 
startling  information  in  the  electrical  line  furnished  to  the  public 
through  the  Toronto  press.  It  strikes  us  we  have  heard  some- 
thing akin  to  this  before. 


The  Governor  of  New  York  State  believes  that  the  canals  can 
only  compete  successfully  with  the  railways  in  the  carrying  of 
freight,  by  adopting  electricity  as  motive  power.  He  points  out 
that  ample  water  for  the  generation  of  electricity  is  available 
at  various  points  along  the  Erie  Canal.  The  same  could  be 
said  of  the  Canadian  canals,  and  it  is  not  unlikely  that  the 
idea  will  be  put  into  operation. 


The  Canadian  Patent  Office  Record  usually  reaches  us  about 
three  months  behind  time,  the  wrapper  bearing  the  words  "  On 
Her  Majesty's  Service."  We  do  not  know  how  far  a  service  of 
this  character  is  satisfactory  to  Her  Majesty,  but  to  everybody 
interested  in  the  subject  of  patents  it  is  next  thing  to  being  no 
service  at  .'ill.  Nineteenth  century  methods  evidently  do  not 
prevail  at  the  Government  Printing  Bureau. 


In  view  of  the  amount  of  attention  which  is  being  drawn  to 
various  schemes  for  transmitting  power  from  Niagara  Falls,  and 
as  a  commentary  on  the  discussion  on  this  question  which  took 
place  at  the  recent  session  of  the  Canadian  Electrical  Associa- 
tion, it  may  be  mentioned  as  a  significant  fact  that  the  Niagara 
and  Queenston  Electric  Railway  Company,  who  intend  utilizing 
the  power  of  the  Fall§,for  their  line,  are  actually  building  a  steam 
power  house  at  the  lower  end  of  the  road  at  Queenston,  thus 
demonstrating  that  the  engineers  of  that  road  consider  it  cheap- 
er to  use  steam  power — although  they  will  have  a  water  power  in 
operation  at  the  Falls — than  to  transmit  that  power  only  a  dis- 
tance of  seven  miles. 

{/'  —  

/    Mr.  Thos.  A.  Edison,  replying  to  the  enquiry  of  the  Toronto 

/  Globe  as  to  the  practicability  of  transmitting  to  the  City  of 
/  Toronto  by  means  of  a  cable  across  Lake  Ontario,  power  gen- 
I  erated  at  Niagara  Falls,  expresses  the  following  opinion  :  "The 
I  laying  of  a  power  cable  under  water  is  the  only  practicable 
i  method  of  accomplishing  what  you  desire,  for  the  reason  that  an 
1  aerial  line  would  be  afifected  by  lightning.    It  is  perfectly  prac- 
i  tical  to  convey  20,000  or  30,000  horse  power  to  Toronto  from 
I^Niagaia  by  submarine  cable.    The  following  questions  occur  to 
me,  however,  in  this  connection  : — (i)  Would  not  such  a  cable 
as  the  one  proposed  be  liable  to  be  disturbed  bv  ship  anchors  ? 
(2)  Is  the  project  commercial,  and  if  effected  could  it  compete 
with  a  quadruple  expansion  engine,  with  automatically  stoked 
boilers,  situated  in  Toronto  itself  ?    My  impression  is  that  the 
last  named  method  would  be  the  more  commercial,  notwith- 
standing the  high  price  of  coal  in  Toronto." 


The  interior  of  the  Toronto  public  library  building  was  re- 
cently remodelled,  and  is  in  consequence  much  better  adapted 
than  formerly  for  its  purpose.  In  view  of  the  expense  which  has 
been  put  upon  the  building  for  the  purpose  of  increasing  its  at- 
tractiveness and  usefulness,  it  is  to  be  regretted  that  the  means 
have  not  been  discovered  to  prevent  the  public  reading  room 
from  being  used  as  a  place  of  shelter  in  winter  by  persons  of  the 
dissipated  class,  whose  presence  in  some  cases  is  so  offensive  as 
to  make  the  atmosphere  unendurable  beyond  a  short  period. 
Rather  than  be  brought  into  contact  with  persons  of  this  class 
and  be  obliged  to  inhale  the  impure  atmosphere  which  is  due  to 
their  presence,  the  respectable  reading  public  is  forced  to  forego 
to  a  large  extent  the  advantages  to  be  derived  from  frequent 
visits  to  the  public  reading  room.  We  can  quite  understand  the 
difficulty  which  may  be  experienced  in  attempting  to  exclude  the 
undesirable  class  of  persons  to  which  we  have  referred,  but  it 
ought  not  to  be  an  impossible  task,  and  in  the  interests  of  the 
reading  community  it  should  be  done. 
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The  City  Council  of  Kingston  is  still  laboring  with  the  ques- 
tion of  improved  street  railway  facilities.  It  is  evident  that  the 
advantages  of  the  elecliic  system  have  mipressed  themselves 
upon  the  minds  of  the  citizens  and  their  representatives  in  the 
City  Council.  While  there  is  a  strong  desire  to  enjoy  the 
improvements  which  this  system  would  confer,  there  seems  to 
be  a  disposition  to  impose  such  conditions  as  are  likely  to  pre- 
vent any  company  from  undertaking  to  introduce  it.  An  offer 
has  been  made  to  Mr.  B.  W.  Folger  of  a  40  years  franchise,  on 
condition  that  he  shall  pay  to  the  city  5  per  cent  of  all  yearly 
receipts  above  $20,000.  It  is  understood,  however,  that  this 
franchise  is  not  to  apply  to  all  the  city  streets,  but  only  to  those 
on  which  cars  now  run.  It  is  said  that  Mi.  Folger  does  not  feel 
disposed  to  accept  this  offer,  and  it  is  probable,  as  stated,  that 
more  liberal  conditions  will  be  required  before  the  citizens  of 
the  Limestone  City  will  be  able  to  experience  the  benefits  of 
rapid  electric  transit. 


Rumors  have  been  abroad  of  late,  that  a  movement  was  on 
foot  by  the  Canadian  General  Electric  Co.,  for  the  purpose  of 
securing  control  of  the  Royal  Electric  Co.,  of  Montreal.  Mr. 
Thibeaudeau,  president  of  the  Royal  Electric  Co.,  denies  that 
there  is  any  foundation  for  the  report,  which  would  appear  to 
bear  on  its  face  the  stamp  of  improbability.  The  General  Elec- 
tric Co.  has  already  absorbed  a  number  of  smaller  concerns,  and 
owns  and  operates  several  street  railways  and  lighting  plants, 
which  would  seem  to  be  sufficient  to  occupy  its  attention  and  capi- 
tal. We  do  not  believe  that  the  entire  electrical  business  of  the 
country  can  be  controlled  by  a  single  corporation,  and  any 
attempt  in  that  direction  would  be  likely  to  have  unprofitable 
results.  In  this  connection  a  Montreal  syndicate  is  ciedited 
with  being  engaged  in  the  endeavor  to  have  legislation  enacted 
in  the  Dominion  Parliament  which  would  enable  them  to  buy  up 
and  operate  all  the  electric  light  and  gas  companies  in  Canada. 
If  such  rumors  were  likely  to  be  realized,  a  considerable  propor- 
tion of  the  business  community  might  well  be  on  the  look  out 
for  a  country  where  absence  of  the  combine  system  would  enable 
them  .to  earn  a  living. 

The  severity  of  the  present  winter  has  served  to  call  attention 
to  the  necessity  for  vestibule  cars.  The*  duties  of  the  motormen 
in  Montreal,  Toronto  and  Hamilton,  difficult  enough  at  any 
time,  have  been  rendered  doubly  so  by  exposure  to  snow  and 
frost.  It  is  to  be  hoped  that  before  another  winter  shall  arrive 
something  in  the  way  of  protection  from  the  elements  will  be  pro- 
vided for  them.  The  comfort  of  the  passengers  would  thereby 
also  be  promoted.  In  this  connection  we  observe  that  a  bill  has 
been  introduced  into  the  Illinois  Legislature,  making  vestibuled 
cars  compulsory  on  all  power  lines.  The  main  section  of  the 
bill  is  as  follows :  All  operators  of  street  car  lines  as  common 
carriers  in  this  State  shall  provide  the  motor  car — that  is,  the 
car  upon  which  the  driver,  motoneer,  or  gripman  performs  his 
duty — with  a  vestibule  apartment  for  the  protection  of  said 
drivers,  motoneers  and  gripmen  from  inclement  weather,  said 
vestibule  apartment  to  be  appropriately  constructed  of  double 
glass  framework,  so  that  between  the  panes  of  glass,  there  shall 
be  room  for  a  layer  of  atmosphere  of  sufficient  thickness  to  pre- 
vent accumulation  of  frost  on  glass,  so  that  the  view  of  observa- 
tion of  said  driver,  motoneer  or  gripman  shall  not  be  obstructed. 
The  operators  of  any  street  car  lines  who  shall  fail  to  comply 
with  the  provisions  of  this  act  within  six  months  after  the  pass- 
age of  the  same  shall  be  subject  to  a  fine  not  less  than  $100  nor 
more  than  $500  for  each  and  every  month  compliance  with  the 
the  same  is  deferred.  Any  laws  pertaining  to  common  carriers 
of  cities  of  this  State  conflicting  with  the  act  are  hereby  repealed. 


There  seems  to  be  considerable  difference  of  opinion  among 
some  of  those  prominently  connected  with  electrical  industries 
in  this  part  ot  the  world  as  to  whether  or  not  it  is  practicable  to 
carry  current  at  high  voltages  and  over  long  distances  and  sell 
it  at  such  a  price  that  there  will  be  a  saving  to  the  users  over  the 
cost  of  generating  the  same  amount  of  current  by  the  consiiiiip- 
tion  of  coal  on  the  spot.  One  of  the  long  distance  schemes  on 
hand  is  that  of  Mr.  John  Patterson,  of  Hamilton,  who  proposes 
to  bring  at  least  5000  H.P.  from  Niagara  to  the  city  of  Hamilton 
for  the  operation  of  electric  railways  and  divers  other  uses. 
Whether  it  will  be  a  success  or  not,  or  whether  it  will  ever  be 


attempted  to  be  carried  out,  remains  to  be  seen.  We  are  in  a 
position  to  state  positively,  however,  that  Mr.  Patterson  has  a 
direct  and  positive  tender  from  Siemens  &  Halske,  of  Chicago, 
in  which  they  guarantee  to  transmit  that  amount  of  power  at  a 
pressure  of  about  18,000  volts.  They  also  guarantee  to  deliver 
in  Hamilton  73  per  cent,  of  the  power  consumed  at  the  Falls, 
the  system  used  to  be  alternating,  with  step  up  and  step  down 
transformers,  alternating  current  motors  to  be  used  throughout, 
both  on  the  cars  and  on  any  that  may  be  stationary.  Should  the 
undertaking  be  carried  out,  and  it  looks  at  present  as  though  it 
might  be,  there  will  be  great  interest  taken  in  it  both  in  Canada 
and  the  United  States,  for  it  will  be  the  first  of  its  kind  in 
America,  unless  the  Niagara  Falls  scheme  be  started  ahead  of 
it,  which  would  seem  at  this  time  to  be  extremely  doubtful. 
True,  if  it  can  be  done  here,  it  can  be  done  there.  The  Patter- 
son scheme  seems  to  have  advanced  too  far  to  permit  of  a  draw- 
back. Should  it  fail,  it  will,  to  say  the  least,  put  Mr.  Patterson 
in  a  queer  position,  as  the  company's  charter  has  been  granted, 
some  of  the  stock  has  been  subscribed  for,  and  it  only  remains 
to  begin  the  work  of  construction.  This  we  are  assured  will  be 
started  in  a  little  while,  in  which  case  the  project  will  be  re- 
garded with  world-wide  interest. 

FIRES  CAUSED  BY  STEAM  PIPES. 

The  New  York  Spectator  of  February  i6th  has  the  fol- 
lowing : 

"Several  theories  have  been  advanced  as  to  the  probable  cause  of  steam 
pipes  igniting  wood.  One,  that  the  constant  heating  has  carbonized  it,  and 
as  carbon  has  an  affinity  for  oxygen,  corrosion  takes  place  and  ignition  en- 
sues. Another  theory,  published  some  time  ago  in  Power,  attributes  the 
result  to  the  same  cause,  but  by  the  corrosion  of  the  steam  pipes.  Xone  of 
these  theories  are  corroborated  by  the  authority  of  men  who  have  spent  a 
lifetime  experimentmg  on  this  subject. 

"In  i886  this  subject  came  up  for  discussion  in  a  civil  engineer's  club. 
The  president  requested  its  members  to  make  a  thorough  investigation  of 
the  matter  and  to  present  papers  upon  the  result  at  subsequent  meetings. 
The  writer  conducted  a  series  of  experiments,  and  read  a  paper  upon  the 
result  of  his  investigation  to  the  club,  which  was  accepted  and  ordered 
printed  in  their  monthly  issue.  The  writer,  in  his  experiment,  has  ignited 
at  will  the  wood  coming  in  contact  with  steam  pipes  by  allowing  the  water  in 
the  boiler  to  run  low,  which  happens  more  often  than  the  engineers  are 
willing  to  admit.  When  one-half  of  the  heating  surface  uncovered  by 
water  the  steam  gets  superheated,  during  which  time  the  pipes  are  visible 
in  a  dark  room  by  their  glow.  A  boiler  may  also  foam  under  the  care  of 
the  most  careful  engineer,  and  not  a  drop  of  water  will  remain  in  it  regard- 
less of  the  glass  gauge  or  the  frequent  tests  of  the  petcock.  A  glass  gauge 
cannot  be  relied  upon,  and  the  petcock  will  indicate  water  in  a  foaming 
boiler  until  a  very  small  quantity  of  it  is  left.  The  first  indication  given  to 
the  careful  engineer  is  the  smell  of  the  burning  oil  in  the  cylinder  of  his  en- 
gine. At  that  period  all  pipes  in  the  building  are  red  hot.  The  engineer, 
well  knowing  that  his  employer  would  accuse  him  of  neglect — and  he  would 
probably  lose  his  position  if  the  facts  were  known— he  banks  his  fire  and 
with  a  trembling  hand  slowly  starts  his  pump.  The  engine  has  kept  its 
motion,  all  the  machines  have  kept  running,  but  during  that  short  period  all 
'he  steam  pipes  in  the  building  were  red  hot,  the  wood  in  contact  with  it 
has  ignited,  and  the  conflagration  will  start  a  little  later. 

"  No  truthful  engineer  will  deny  thai  *t  some  period  of  his  life  his  boiler 
has  foamed,  as  no  human  knowledge  can  foresee  this  occurrence,  but  few 
will  ever  admit  that  the  water  got  low  in  their  boiler  when  no  foaming  ex- 
isted. Still,  the  writer  knows  that  it  often  occurs,  and  to  this  occurrence  can 
be  charged  the  heavy  losses  that  the  underwriters  are  called  upon  to  pay. 

C.  T.  .\UBIN,  Civil  Engineer." 

Philadelphia,  February  6. 

The  signature  professes  to  be  that  of  a  civil  engineer.  When 
we  were  boys  we  used  to  be  told  that  a  civil  engineer  was  an 
engineer  that  was  civil.  The  definition  hardly  holds  good  in 
this  case  ;  or  if  it  does,  then  the  Spectator's  Mr.  Aubin  is  no  en- 
gineer.. It  is  quite  evident  he  does  not  belong  to  the  Stationary 
Engineers,  else  he  would  not  malign  his  brethren.  He  is  not  a 
blacksmith,  because  he  can  make  iron  pipes  red  hot  without 
putting  them  in  the  fire.  He  is  not  a  boiler  maker,  because  even 
a  boiler  maker  has  more  sense  than  to  expect  a  boiler  to  go  on 
quietly  with  its  work  after  being  red-hot  and  empty,  and  pump- 
ed full  of  cold  water  again.  He  claims  to  be  able  to  keep  the 
engine  running  steadily  after  every  drop  of  water  is  out  of  the 
boiler.  What  a  pity  that  any  should  ever  be  put  into  the  boiler 
if  such  can  be  done,  especially  in  cities  where  water  costs  so 
much.  We  have  pondered  over  the  matter,  and  have  ccnie  to 
the  conclusion  that  Mr.  Aubin  has  either  made  one  of  the  great 
discoveries,  such  as  have  enlightened  the  men  of  this  century', 
or  that  a  portion  of  the  address  given  has  been  inadvertently  left 
out.    We  suggest  to  our  friend,  the  Spectator,  that  the  article 
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will  be  much  more  intelligible  to  steam  engineers  if  after  the 
word  "Philadelphia  "  there  should  be  added  the  words  "  Lunatic 
Asylum."  

ENGINES  FOR  ELECTRIC  LIGHTING. 

II. 

In  the  former  article  on  this  subject  some  suggestions  were 
made  as  to  the  probable  causes  of  unsteadiness  or  jerkines  in  the 
motion  of  electric  machinery  driven  by  high  speed  steam  engines. 
These  suggestions  were  applicable  only  to  cases  in  which  the 
machinery  is  driven  by  one  engine  of  the  single  cylinder  and 
single  crank  type.  It  is  common  to  find  such  engines  used, 
and  as  they  are  generally  connected  to  the  dynamo  by  belting, 
the  jerking  is  aggravated  by  the  belt  slipping  at  times. 

Variations  in  the  load  are  not  responded  to  quickly  enough 
by  the  common  style  of  engine  governor,  and  where  changes  of 
load  are  frequent,  or,  great  in  amount,  as  compared  with  the 
whole  load,  the  engine's  speed  will  be  constantly  varying.  In 
this  respect  the  long  stroke  engine,  with  larger  fly  wheel  and 
driving  a  main  shaft  and  counter  shafts,  will  be  found  to  have 
an  advantage,  especially  if  the  driving  shafts  have  heavy  and 
well  balanced  pulleys.  Small  variations  of  load  will  not  per- 
ceptibly affect  the  motion  of  the  total  mass  of  shafting,  pulleys 
and  belts,  and  if  the  change  of  load  be  a  great  one,  time  will  be 
required  to  change  the  speed  of  all  the  shafting,  and  in  that  time 
the  governor  will  have  acted  on  the  steam  supply.  The  gover- 
nor would  be  much  quicker  in  its  action  if  it  were  attached  to 
and  driven  by  the  dynamo  instead  of  the  engine  ;  or  there 
might  be  a  supplemental  governor  on  the  dynamo  to  assist  the 
one  on  the  engine.  Where  there  is  a  considerable  amount  of 
power  required  constantly,  with  or  without  extra  demands  during 
certain  hours,  the  steadiest  motion  will  be  got  by  having  at 
least  one  large  engine  driving  a  main  shaft,  from  which  the  var- 
ious dynamos  may  be  driven  by  counter  shafts.  This  large 
engine  should  have  at  least  two  cranks  and  two  cylinders,  and 
will  be  even  better  if  made  with  three  cranks  on  the  one  shaft. 

When  two  cranks  are  used,  the  one  cylinder  has  its  piston  at 
highest  velocity  when  the  other  is  at  the  turning  point,  and  has 
no  velocity.  The  average  power  of  the  two  is  thus  made  much 
more  constant  than  can  be  got  from  any  single  crank  anange- 
ment.  When  three  cranks  are  used  the  equilization  is  still  bet- 
ter than  with  two,  and  by  far  the  best  motion  is  thus  obtained. 

All  attempts  to  get  rotary  motion  directly  produced  by  means 
of  steam  have  so  far  not  been  commercially  successful.  Hun- 
dreds of  rotary  steam  engines  have  been  made,  but  none  have 
been  used  for  large  powers  with  economy.  The  water  wheel 
with  a  good  governor  produces  a  very  steady  motion,  and  is 
free  from  the  jerkiness  produced  by  changing  the  reciprocating 
motion  of  the  steam  engine  into  rotary  motion  for  the  dynamo. 

It  has  been  proposed  to  pump  water  into  a  tank  by  means  of 
a  steam  engine,  and  use  the  water  through  a  turbine  wheel  to 
drive  a  dynamo.  The  same  water  would  then  be  pumped 
back  again,  just  as  is  now  done  in  many  cases  with  hydraulic 
elevators.  This  scheme  has  a  more  important  bearing,  in  con- 
sidering how  best  to  provide  power  to  meet  extra  demands 
which  are  made  during  only  a  few  hours  of  each  full  day,  and 
will  be  considered  when  that  part  of  the  subject  is  taken  up. 

Where  space  is  of  great  value,  or  where  in  addition  to  unsteadi- 
ness and  jerkiness  in  the  motion,  the  vibration  of  the  machinery 
acting  through  the  ground  on  the  surrounding  property  has  to 
be  avoided,  it  is  found  that  the  vertical  engine  of  the  marine 
type  is  the  most  successful.  This  type  has  for  a  number  of 
years  been  used  for  screw  propulsion  on  board  ship  and  the  ne- 
cessity for  economizing  in  space  and  in  fuel  used,  led  to  improve- 
ments in  design  and  proportion,  so  that  it  is  to-day  in  tJie  front 
rank  in  these  respects. 

The  Edison  General  Electric  Co.,  of  New  York,  have  made 
quite  a  number  of  this  style,  using  three  cylinders  for  triple  ex- 
pansion and  three  disc  cranks  on  the  one  shaft.  In  some  cases 
there  is  a  dynamo  at  each  end  of  the  shaft.  One  of  these  en- 
gines, rated  as  being  of  700  horse  power,  has  cylinders  of  16X 
inches,  23^  inches  and  38^^  inches  diameter  and  length  of 
stroke  is  30  inches.  The  piston  speed  is  600  feet  per  minute — 
steam  pressure  carried  in  boilers  is  160  pounds  per  square  inch. 
Each  cylinder  has  a  cut  ofif  controlled  by  a  governor  in  the  disc 
crank.  The  range  of  cut-off  is  from  about  one-twelfth  of  the 
stroke  to  nearly  three-quarters. 
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In  some  experiments  the  change  of  speed  was  less  than  2  per 
cent,  between  full  load  and  no  load.  This  company  is  now  pro- 
posing to  use  higher  pressure  of  steam  and  to  make  quadruple 
expansion  engipes,  using  only  two  cranks  and  having  two  steam 
cylinders  one  above  the  other  working  down  on  each  crank. 
When  this  four  cylinder  engine  has  its  proper  load  it  will  prob- 
ably be  more  economical  in  fuel,  but  there  will  be  less  steadiness 
in  motion,  and  more  vibiation.  The  dynamos  used  are  of  large 
diameter,  as  the  speed  in  revolution  per  minute  is  only  about  120 
when  connected  directly  on  the  engine  shaft.  The  triple  and 
quadruple  expansion  engines,  if  run  with  light  load  will  be  found 
wasteful ;  and  in  order  to  keep  up  their  high  economy  should 
be  properly  proportioned  for  the  pressure  of  steam  and  load. 
The  Edison  Company  have  been  using  an  electric  accumulator, 
so  that  when  the  dynamos  could  produce  more  electricity  than 
was  called  for  on  the  circuit  it  might  be  stored  up  for  use  at 
another  time.  By  this  means  a  sufficient  load  for  economy  could 
always  be  kept  on  the  engine. 

For  economy  in  space  and  in  fuel  and  for  freedom  from  vibra- 
tion and  steadiness  in  motion,  the  triple  expansion  vertical  engine 
with  dynamos  connected  directly  on  engine  shaft  is  undoubtedly 
the  best  motive  power  yet  produced.  Such  engines  when  water 
can  be  had  for  condensation,  can  be  run  on  one  pound  and  a 
half  of  coal  per  horse  power  per  hour,  that  is  when  run  with 
sufficiently  uniform  load  and  with  boilers  of  the  right  design. 

In  the  next  article  it  is  proposed  to  consider  how  best  to 
provide  for  change  of  load,  and  to  meet  the  extra  demands  made 
during  certain  hours. 

ONE  FOOT  FALL  OF  WATER. 

Other  things  being  equal,  the  horse  power  that  may  be  got 
from  a  stream  or  fall  of  water  is  directly  as  the  amount  of  head 
or  fall,  that  is,  double  the  fall  gives  double  the  power.  As  one 
horse  power  equals  the  amount  of  work  expended  in  lifting 
33,000  pounds  one  foot  high  in  one  minute,  or  its  equivalent,  it 
follows  that  in  order^to  get  one  horse  power  we  must  have  at 
least  33,000  pounds  of  water  falling  one  foot  high  per  minute,  or 
its  equivalent.  There  will,  of  course,  be  some  loss  in  conversion 
or  generation,  so  that  when  we  figure  33,000  pounds  of  falling 
water  one  foot  in  a  minute  as  giving  one  horse  power,  we  must 
understand  it  as  meaning  one  maximum  theoretical  horse  power. 
Practically  we  shall  get  only  from  sixty  to  ninety  per  cent,  as 
much. 

As  the  weight  of  one  cubic  foot  of  water  is  62}^  pounds  (not 
62^,  as  generally  quoted)  and  that  a  standard  United  States 
liquid  gallon  practically  8^  pounds  (s^y  gallons  per  cubic 
foot),  it  is  perfectly  feasible  for  us  to  get  up  a  set  of  multipliers 
showing  the  maximum  horse  power  developable  by  any  given 
number  of  cubic  feet  or  of  gallons  of  water  per  day,  per  hour  or 
per  minute  falling  one  foot  ;  and  from  this  the  horse  power  for 
any  other  fall  can  be  obtained  by  simple  multiplication.    Such  a 


table  is  here  presented : 

1,000,000  pounds  per  minute  30-303    h.  p. 

1,000,000  If  hour   ..  .50505 

1,000,000  II  day  02104 

1,000  gallons  per  minute  2525 

10,000  II  minute   2.525 

10,000  II  hour  0421 

10,000  II  day  00175 

100,000  It  minute  25.2525 

100,000  II  hour  4209 

100,000  II  day  0175 

1,000,000  II  hour   4.2088 

1,000,000  II  day  1754 

1,000  cubic  feet  per  minute   1.8879 

1,000  II  hour  031 5 

10,000  II  minute  18.8788 

10,000  II  hour  3146 

10,000  It  day   0131 

100,000  It  hour   3.14646 

100,000  II  minute  1311 

1,000,000  II  hour  31.4646 

1,000,000  II  day   1. 31 1 


With  a  ten-foot  fall,  one  horse  power  would  call  for  at  least 
396  gallons,  or  51.364  cubic  feet  per  minute,  and  this  would  go 
in  a  cubical  box  3.71  feet  on  a  side,  in  the  clear. 

Assuming  that  the  water  wheel  gave  out  eighty  per  cent,  of 
the  maximum  theoretical  power  of  the  water,  the  amount  of 
water  needed  to  produce  an  actual  net  horse  power  will  be  found 
by  dividing  the  theoretical  figures  by  0.80  ;  that  is,  there  would 
be  needed  4.950  gallons  instead  of  3.960,  and  so  on. — Dixie. 
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SPEED  CONTROL.* 

There  are  but  few  classes  of  machinery  which  do  not  require  some  control 
to  be  exercised  over  their  speed,  and  probably  in  this  respect  none  are  more 
rigorous  in  their  requirements  than  the  dynamo.  It  is  to  this  point  that  the 
present  paper  is  directed. 

Confining  our  attention  for  the  moment  to  shunt  and  compound  wound 
dynamos,  we  can  see  that  i%  increase  in  the  speed  must  produce  a  greater 
increase  than  1%  in  the  electro-nioti  .e  force,  since  the  field  strength  is  in- 
creased by  the  increased  voltage  applied  to  the  shunt^oils.  For  example, 
suppose  that  an  increase  of  1%  in  the  voltage  at  the  shunt  terminals  would 
produce  %%  increase  in  the  tield  strength  ;  this  would  again  produce  a 
further  increase  of  K%  at  the  shunt,  which  would  produce  K%  of  K%  or 
9/16%  increase  in  the  field  strength,  and  consequently  in  the  voltage.  The 
final  result  is  then  that  we  have  H-  K  +9/16  +  27/64,  etc.,  as  the  percentage 
increase  corresponding  to  1%  increase  in  speed  ;  this  amoimts  to  4%.  Sim- 
ilarly, if  the  dynamo  be  worked  at  that  point  in  its  magnetization  curve,  at 
which  1%  increase  in  the  ampere  turns  produces  9/10  increase  in  the  field 
strength,  a  similar  calculation  would  give  10%  variation  in  voltage  for  1% 
in  speed.  In  an  actual  instance,  an  Edison  6  kilowatt,  no  volt  dynamo, 
varied  nearly  3%  in  voltage  for  1%  in  speed.  ■* 

Such  considerations  would  apparently  lead  to  the  conclusion  that  it  might 
be  worth  while  to  waste  rather  more  power  in  the  field  coils,  *hus  bringing 
the  field  nearer  to  saturation,  if  we  value  constancy  in  the  voltage. 

When  we  consider  any  problem  relating  to  the  dynamical  generation  of 
electricity,  such  for  example  as  the  maintenance  of  constant  voltage  in  spite 
of  load  variation,  the  fact  is  brought  forcibly  before  us  that  the  dynamo  is 
but  a  part  of  a  system  through  which  there  is  a  flow  of  energy,  from  the 
heat  energy  of  the  coal,  through  that  of  the  steam,  to  the  electrical  energy 
of  the  dynamo,  and  thence  on  to  the  heat  and  light  of  the  lamps,  or  the 
work  done  by  motors.  This  energy  is,  as  we  know,  indestructible,  but 
some  of  it  is  as  if  it  were  side-tracked  on  the  way  in  the  form  of  heat  in  ex- 
haust steam,  heat  of  friction  in  the  engine,  loss  in  conductors,  etc.,  so  that 
to  nnd  our  original  energy  we  must  hunt  in  many  places  for  it,  and  add  the 
separate  parts,  for  that  energy  which  is  to  pass  on  the  way  must  be  free, 
*  free  at  e\ery  instant  for  just  that  flow  of  energy  that  is  demanded  ;  more  or 
less  will  not  do  ;  if  1,000  lamps  are  lighted,  energy  is  required  at  the  rate  of 
1,000,  if  it  be  supplied  at  the  rate  of  1050,  the  life  of  the  lamps  will  be  re- 
duced, or  if  at  950  they  will  burn  dull. 

Suppose  for  example  the  problem  is  to  maintain  500  volts  between  two 
mains  in  spite  of  all  demands  for  current,  power  being  derived  from  a  steam 
engine  with  automatic  cut-off ;  100  amperes  has  been  flowing,  and  the 
governor  is  holding  the  cut-off  at  such  a  point  that  the  mean  torque  pro- 
duced by  the  steam  is  that  required  for  100  amperes.  Suppose  that  50 
amperes  more  are  suddenly  required  on  the  line,  the  cut-off,  of  course,  still 
holding  to  the  point  corresponding  to  100  amperes.  For  the  instant,  the 
series  coils  compensate  the  inevitable  drop  due  to  the  extra  current  ;  more 
energy  is  then  required  than  is  being  supplied  by  the  engine,  and  the  re- 
sult is  that  the  rotational  energy  of  the  fly  wheel  and  armature  is  drawn  on 
to  supply  the  difference.  Suppose  in  this  instance  the  engine  runs  at  100 
revolutions  per  minute  and  has  a  fly-wheel  12  feet  in  diameter  weighing  five 
tons,  in  i'4  seconds  the  speed  would  have  fallen  to  99  revolutions,  the 
governor's  effect  not  being  considered.  Now,  the  action  of  the  governor 
(which  we  mav  suppose  to  depend  on  centrifugal  action)  is  by  no  means 
simple,  depending,  as  it  does,  on  the  position  of  cut-off  for  the  new  load, 
the  speed  corresponding  to  this  position,  the  time  required  to  pass  from 
one  position  to  the  other,  its  dead  beat  quality  and  the  effect  of  friction.  If 
this  governor  be  frictionless,  dead  beat,  and  has  no  time  lag  (this  last,  how- 
ever, being  practically  impossible),  and  if  the  speed  for  the  new  point  of 
cut-off  be  98,  then  in  one  second  the  speed  will  fall  to  99 in  seconds 
to  99,  and  in      seconds  to  98J,  ultimately  reaching  98,  and  there  remaining. 

The  principal  objections  that  can  be  raised  to  this  method  of  governing 
by  speed  are  then  that  they  must  wait  for  a  change  of  speed,  accompanied, 
as  we  have  seen,  by  a  comparatively  large  change  of  voltage,  to  occur  be- 
fore they  can  act ;  they  cannot  act  instantly,  even  when  the  change  has  oc- 
curred, and  for  each  change  of  load  there  is  a  certain  change  of  speed  which 
the  governor  not  only  cannot  prevent,  but  will  even  insist  on  maintaining. 
Now,  the  question,  which  seems  to  be  well  worth  discussion,  js,  how  far 
may  these  defects  be  remedied  by  another  method  of  governing  ?  Suppose, 
as  in  the  case  we  have  considered,  a  so-called  constant  potential  dynamo 
receives  its  power  directly  from  a  steam  engine,  then  it  is  clear  that  if  fric- 
tion remains  the  same  the  steam  admission  required  depends  only  on  the 
current,  each  current  having  then  for  the  same  boiler  pressure,  a  definite 
position  of  cut-off  corresponding  to  it. 

If  we  have  then  determined  these  positions  and  arranged  a  mechanism  so 
that  the  cut-off  is  immediately  placed  at  the  point  corresponding  to  the  in- 
stantaneous current,  the  proper  energy  would  be  supplied  at  every  stroke  to 
meet  the  demand,  and  no  sudden  accumulation  of  energy  in  the  form  of 
increased  speed  of  rotation  could  occur.  But  the  question  now  arises, 
should  such  a  governor  be  allowed  to  assume  entire  control  of  the  engine  or 
not?  that  is,  would  it  prevent  an  increase  or  decrease  in  speed  from  gradu- 
ally arising  ?  Suppose  for  example  that  (he  governing  mechanism  sets  the 
cut-off  in  error  by  a  certain  amount,  say  1/16"  in  advance.  What  it  would 
be  useful  to  know  is,  whether  the  speed  would  continually  diverge  from  its 
normal  value,  or  whether  it  would  merely  change  slightly  and  then  remain 
constant.  In  order  to  obtain  some  light  on  this  question,  the  following  ex- 
periment was  made,  for  assistance  in  connection  with  which  I  am  indebted 
to  Messrs.  W.  T.  Lea  and  C.  G.  Milne.  The  points  of  cut-off  in  a  Brown 
engine  corresponding  to  a  number  of  different  valves  of  mean  torque  at  88 
revolutions  per  minute  were  determined.  In  this  way  the  two  points  of 
cut-off  corresponding  to  290  and  337  pounds  respectively  at  the  circumfer- 
ence of  an  8-foot  wheel  were  determined.  The  engine  would  run  uniformly 
at  88  with  either  load  with  its  corresponding  cut-off.  An  experiment  was  then 
made  to  decide  the  question,  what  would  be  the  effect  of  setting  the  cut-off  for 
a  337  pound  load,  the  actual  load  being  only  290.  The  result  obtained  shew- 
ed that  this  difference  in  steam  admission  produced  only  a  permanent  in- 
crease of  7  revolutions  per  minute.  There  seems,  however,  to  be  no  reason 
to  suppose  that  a  governor  whose  action  thus  controls  the  cut-off  by  the 
load  instead  of  by  the  speed,  should  ever  make  an  error  approaching  that  of 
substituting  337  for  290,  and  if  so  it  is  possible  that  the  governor  might 
work  sufficiently  well. 

In  the  case  of  turbines  and  jet  wheels  it  appears  more  probable  that  such 
a  governor  would  perform  its  work  satisfactorily,  for  if  too  much  water 
were  admitted,  rendering  the  torque  too  great,  the  tendency  of  the  increased 
speed  produced  would  be  to  lower  the  impressed  torque.  Some  curious 
effects  are  sometimes  produced  by  special  conditions  in  the  transmission. 
For  instance,  a  gas  engine  is  driving  a  shunt  wound  dynamo  which  is 
charging  accumulators  ;  if  all  resistance  be  removed  from  the  circuit  but 
that  of  the  cells  and  dynamo,  the  total  resistance  is  low,  and  a  very  small 
excess  of  voltage  in  favor  either  of  the  dynamo  or  of  the  cells  will  produce  a 
considerableturrent  either  way  and  the  current  is  consequently  very  unsteady. 
If,  however,  the  gas  be  forced  to  explode  every  time,  instead  of  as  often  as  is 

*  Paper  read  by  Prof.  Rosebrugh  at  the  second  convention  of  the  Canadian  Elec- 
trical Association,  Jan.  25th  and  26th,  1893. 


permitted  by  the  speed  regulation,  the  effect  is  that  il  runs  at  such  a  rate  thai 
the  flynamo  voltage  will  be  just  so  much  in  excess  of  that  of  the  cells  that 
the  tor<|ue  produced  by  the  charging  current  will  be  that  which  corresjxinds 
to  tiie  mean  torque  due  to  the  explosion,  after  making  due  allowance  for 
friction.  I  he  effect  then  is  practically  to  control  the  speed  of  the  dynamo, 
so  as  to  make  it  a  constant  current  instead  of  a  constant  potential  machine. 

On  motion  of  Mr.  Wickens,  seconded  by  Mr.  Thomson,  a  vote 
of  thanks  was  accorded  to  Prof.  Rosebrugh  for  his  paper. 


SPARKS. 

.'\ylmer  Is  considering  a  proposal  to  have  its  streets  lighted  by  electricity. 

A  patent  has  been  granted  to  A.  H.  Brintnell  for  an  eleclric  propulsion 
car. 

A  telephone  exchange  is  being  established  at  Chicoutimi,  Que.,  by  Messrs 
Guay  &  Co. 

A  wood-workers'  journal  states  that  electricity  is  likely  to  be  made  use  of 
in  saw  and  planing  mill  operations. 

The  Bell  Telephone  Company's  system  at  Peteboro',  Ont.,  is  to  undergo 
reconstruction  under  the  direction  of  Mr.  G.  L.  Shaeffer. 

The  adoption  of  electricity  for  lighting,  and  a  telephone  system,  is  under 
consideration  by  the  citizens  of  Tatamagouche,  N.  B. 

The  Niagara  Falls  Park  and  Electric  Railway  Co.,  are  said  to  be  con- 
sidering the  question  of  erecting  a  tower  on  their  property. 

The  Bell  Telephone  Co.  has  recently  taken  over  the  business  of  that 
Farmers'  Telephone  Co. ,  of  Waterloo,  and  will  improve  the  service. 

The  Board  of  Trade  of  CoUingwood,  Ont.,  recommends  the  Town  Coun- 
cil to  duplicate  its  present  electric  lighting  plant,  so  as  to  maintain  the  lights 
in  case  of  accident. 

A  committee  has  been  appointed  by  the  city  council  of  Berlin,  Ont.,  to 
consider  propositions  which  have  been  made  for  the  organization  of  a  new 
electric  railway  and  light  company. 

The  Toronto  Public  Library  Board  has  appointed  a  committee  to  consider 
and  report  upon  the  best  method  of  lighting  the  building.  The  purchase  of 
a  lighting  plant  is  under  consideration. 

The  C.  P.  R.  Telegraph  Co.'s  operating  staff  at  the  House  of  Commons, 
Ottawa,  recently  depatched  in  one  night  to  Canadian  newspapers  173,000 
words,  the  highest  record  yet  attained. 

Application  will,  it  is  said,  be  made  to  the  city  council  of  London,  for  a 
franchise  to  produce  electricity  for  street,  factory,  store  and  residence 
incandescent  lighting.  The  project  is  believed  to  be  directed  by  the  General 
Electric  Co. 

The  Winnipeg  Horse  Car  Company  is  appealing  to  the  full  court  of 
Manitoba  for  an  injunction  to  restain  the  Winnipeg  Electric  Company  from  I 
running  cars,  claiming  that  it  was  given  a  monopoly  of  the  streets  by  the! 
City  Council. 

It  cost  the  town  of  Windsor  last  year,  $6,000  for  electric  light  operated 
by  a  plant  owned  by  the  corporation.  The  average  cost  per  light  per 
month  was  $3.25  which  is  considerably  above  the  price  charged  by  many 
private  companies. 

W.  G.  Grace,  secretary-treasurer  of  the  Street  Railway  Company,  has 
written  to  the  Mayor  proposing  that  the  street  railway  traffic  of  both  city 
and  country  be  run  on  a  broad  system  under  the  management  of  the  Toron- 
to Railway  Company. 

The  new  incandescent  light  company  recently  organized  at  Smiths'  Falls, 
are  getting  their  plant  and  wires  into  position.  400  incandescent  lights  have 
already,  it  is  said,  been  subscribed  for.  The  lights  will  be  run  all  night  at 
I  ]4  cents  per  lamp.    Mr.  J.  H.  Gould  is  president  of  the  company, 

A.  Cronk,  a  motorman  on  the  Sandwich  Electric  railway,  recently  sprang 
over  the  front  of  his  car,  and  snatched  from  the  track  a  little  child  which 
had  suddenly  stepped  in  front  of  the  approaching  car.  The  motorman  saw 
that  It  would  be  impossible  to  stop  the  car,  and  took  this  heroic  step  for  the 
purpose  of  saving  the  child's  life. 

The  annual  meeting  of  the  Sackville,  N.  B. ,  Electric  Light  &  Telephone 
Co.  was  held  a  few  days  ago,  and  a  favorable  report  of  the  past  year's  busi- 
ness presented.  A  large  number  of  new  telephones  and  lights  have  been 
installed  during  the  year,  and  a  iufl^cient  number  of  subscribers  secured  to 
warrant  the  extension  of  the  light  circuits,  for  which  purpose  a  new  600 
light  dynamo  will  be  purchased.  Messrs.  H.  A.  Powell,  D.  G.  Dickson, 
W.  B.  Dickson,  Capt.  Wm.  Miller  and  Fred.  Harris  have  been  elected 
directors. 

The  Royal  Electric  Company,  of  Montreal,  has  purchased  an  adjoining 
property  of  equal  extent  to  the  land  occupied  by  its  factory  and  station  on 
Wellington  street.  It  was  the  Intention  of  the  company  to  erect  buildings 
upon  this  property  at  once,  to  be  used  as  additions  to  the  factory  and  station, 
but  owing  to  the  lateness  of  the  season  this  has  been  postponed  till  next 
spring.  The  new  station  will  be  devoted  to  incandescent  lighting,  and  will 
have  a  capacity  of  50,000  lights  to  begin  with,  making,  with  the  present 
stations,  a  total  capacity  of  125,000  incandescent  lights,  1,500  arc  lights, 
and  200  h.  p.  for  power.  Its  equipment  will  consist  of  five  1,000  h.  p.  ver- 
tical compound  engines,  each  belted  to  two  5,000  light  alternators,  designed 
by  Mr.  Fred.  Thomson,  the  electrician  of  the  company.  A  special  feature  of 
these  alternators  is  the  embedding  of  the  armature  wire  in  the  armature  core 
so  that  no  binding  wires  are  required  An  alternator  similar  to  these  is  be- 
ing constructed  for  the  Ottawa  Electric  Light  Company,  of  Ottawa,  and  a 
smaller  one  for  the  Quebec  and  Levis  Electric  Light  ComjxinV,  of  Quebec. 
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MONTREAL  ELECTRIC  CLUB. 

A  very  successful  paper  on  "  Outside  Construction  "  was  read! 
before  the  members  of  the  above  club  on  the  evening  of  FebJ 
5th,  by  Mr.  H.  Woodman.  Mr.  Woodman  transported  his_ 
hearers  to  a  supposed  town  where  100  horse  power  in  motive 
power,  1,000  incandescent  lights,  and  120  arcs  would  be  re- 
quiied.  The  central  station  was  supposed  to  be  located  at  the 
outskirts  of  the  town,  and  Mr.  Woodman  in  a  masterly  way 

laid  out "  the  different  centres  of  distribution,  showed  how 
poles  were  chosen,  trimmed  and  planted.  Different  reels  for 
unrolling  wire  were  described  ;  also  the  manner  in  which  wire 
was  to  be  strung  up,  "bridled"  from  "foreign  wires,"  dodged 
through  trees,  etc.,  etc. 

A  vote  of  thanks  was  tendered  Mr.  Woodman  for  his  valuable 
paper,  which  proved  of  great  mterest  to  all. 

Several  new  members  were  balloted  for.  At  the  next  meeting 
on  Feb.  20±,  Mr.  W.  B.  Shaw  read  an  interesting  paper  on 
"Storage  Batteries,"  which  is  printed  in  this  paper. 

THE  INDICATOR. 

In  a  reply  to  an  inquiry  from  several  of  our  readers  as  to  the 
-action  of  the  "Indicator"  as  used  on  the  steam  engine,  says  the 
Northwestern  Mechanic,  we  have  prepared  the  followmg  cut  and 
explanation,  hoping  that  thereby  the  principle  may  be  shown  ; 
although  it  must  not  be  thought  that  the  instrument  used  is  any- 
thing like  the  one  here  shown;  this  merely  shows  the  principle, 
In  the  cut  will  be  seen  the  cylinder  of  an  engine,  showing  the 
sectional  view,  and  the  piston  being  at  the  right  hand  end  of  the 
stroke. 

The  piston  rod  is  extended  out  of  the  cylinder  each  way  in 
order  to  make  clear  that  the  board  above  moves  with  the  piston, 
in  fact  in  this  case  is  moved  by  it. 

The  board  is  shown  supported  by  the  arms  which  run  up  from 
he  piston  rod,  and  on  the  board  is  a  sheet  of  paper  tacked 
on  to  leceive  the  card  or  tracing  of  the  pencil,  which  is  held  in 
the  place  marked  P  at  the  upper  end  of  the  rod  in  the  cylinder. 
It  will  be  seen  that  a  small  pipe  runs  from  the  right  hand  end  ot 
the  cyhnder  to  the  small  cylinder  and  that  there  is  free  connec- 
tion between  the  small  cylinder  and  the  main  cylinder  of  the 
engine. 


The  Indicator. 

The  piston  in  the  small  cylinder  is  a  neat  working  fit  and  is 
forced  down  by  the  spiral  spring  as  shown  at  S.  Now  we  will 
suppose  that  steam  is  admitted  at  the  right  end  of  the  cylinder 
(the  steam  chest  and  valve  being  on  the  side  in  this  case)  and  we 
see  that  the  steam  having  free  access  to  the  small  cylinder  as  well 
as  the  large  one,  will  force  the  small  piston  up ;  and  supposing 
this  takes  place  before  the  piston  of  the  engine  has  moved  at  all, 
the  line  that  as  drawn  by  the  pencil  will  be  perfectly  straight 
as  shown  by  the  dotted  line  on  the  paper  tacked  to  the  board. 
Now  that  the  piston  has  commenced  to  move,  and  the  board 
moving  with  it,  it  will  be  seen  that  as  long  as  the  steam  pressure 
in  the  cylinder  (and  indicator  also)  remains  the  same,  the  indi- 
cator pencil  remains  at  the  same  height,  and  the  line  traced  will 
be  a  perfectly  straight  line  as  form  A  to  B.  Now  if  we  let  the 
steam  follow  full  stroke,  the  line  will  remain  straight  to  the  end 
of  the  stroke,  but  as  this  is  not  good  practice,  we  cut  off  at  half 
stroke.  This  means  that  when  the  engine  piston  has  traveled 
half  of  its  stroke  the  live  steam  is  cut  off,  and  the  steam  then  in 
the  cylinder  expands,  forcing  the  piston  along  but  of  course  reduc- 
ing the  pressure  as  it  advances. 

As  the  pressure  begins  to  fall,  the  spring  in  the  indicator  piston 
forces  down  the  pencil  arm,  and  remembering  that  the  board  is 
continually  moving,  we  can  readily  see  that  the  pencil  will  trace 
a  curved  line'  somewhat  as  shown.  When  the  exhaust  opens  (we 
will  suppose  it  to  open  and  free  the  cylinder  instantly)  the  pencil 
falls  back  to  the  original  position,  and  on  the  back  stroke  traces 
a  perfectly  straight  line.    The  dotted  outline  is  called  the  card. 


and  if  we  study  it,  we  can  see  that  it  represents  the  work  the  en- 
'gine  has  done  during  the  stroke,  the  height  to  which  the  pencil 
went  as  soon  as  steam  was  admitted,  represents  the  pressure  of 
2'  steam  in  the  cylinder  at  the  beginning  of  the  stroke.  We  also 
see  that  this  pressure  was  maintained  until  the  piston  had  made 
half  its  stroke,  then  the  gradually  falling  line  shows  that  the 
steam  pressure  was  becoming  less,  owing  to  the  volume  of  steam 
contained  in  the  cylinder  being  expanded  to  twice  its  normal 
volume,  and  finally  we  see  the  pressure  line  drop,  showing  that 
the  exhaust  was  opened  and  the  free  escape  of  steam  allowed 
Then  we  see  that  the  height  of  the  diagram  represents  the  steam 
pressure,  the  point  where  it  begins  to  fall,  represents  the  point 
of  "cut  off;"  and  the  height  before  the  final  drop,  the  terminal 
pressure,  or  paessure  still  existing  when  the  exhaust  is  opened 
and  discharged  it  into  the  atmosphere. 

These  exact  jonditions  do  not  exist  in  practice,  but  this  will 
serve  to  show  the  manner  in  which  they  indicate  the  performance 
of  the  engine. 

If  we  know  the  steam  pressure  as  it  is  admitted  to  the  cylinder, 
we  can  easily  read  the  card  intelligently,  but  if  we  do  not,  the 
card  has  much  less  meaning  to  us. 

This  is  arranged  in  practice  by  having  the  springs  "S,"  very 
nicely  adjusted  in  the  following  manner.  A  spring  is  made  that 
will  be  compressed  exactly  i  inch  with  a  pressure  of  20  pounds, 
this  is  called  a  "number  20 spring,"  another  is  made  that  will  be 
compressed  exactly  one  inch  with  40  pounds,  and  called  a 
"number  40  spring"  so  that  you  can  remember,  that  the  number 
of  an  indicator  spring  means  the  pressure  required  to  compress 
is  exactly  one  inch. 

Now  if  we  know  that  a  40  spring  was  used  in  taking  a  card, 
and  the  card  measures  2  inches  in  height,  we  know  that  the 
steam  pressure,  when  admitted  to  the  cylinder  was  exactly  80 
pounds,  and  if  the  height  of  the  line  at  the  other  end  of  the  card 
is  %  of  an  inch,  we  know  that  the  terminal  or  exhaust  pressure 
must  be  ^  of  40  or  30  pounds.  This  makes  the  measurement 
of  cards  entirely  practical' if  we  but  know  the  spring  employed. 
Revising  this  operation  we  can  see  if  we  wish  to  indicate  an 
engine  whose  boiler  pressure  is  90  pounds,  and  we  do  not  want 
our  card  to  exceed  2  inches  in  height,  we  use  either  45  or  50 
spring,  usually  the  latter,  as  it  is  best  to  keep  the  cards  reason- 
ably small. 

Of  course  with  the  primitive  indicator  as  shown  in  our  cut,  we 
can  only  indicate  the  right  hand  end  of  the  engine,  and  would 
require  two  of  this  type  to  fully  indicate  the  engine,  but  of  the 
commercial  kind  in  use  to-day,  it  is  possible  to  indicate  both 
ends  with  the  same  instrument,  by  only  changing  the  connection 
at  the  different  ends  of  the  cylinders.  Now  tracing  the  evolution 
from  this  crude  indicator  of  ours  to  the  finely  finished  one  of  the 
present  day,  we  will  see  that  the  board  as  large  as  the  cylinder 
is  replaced  by  a  /ery  light  cylinder  or  drum,  and  instead  of  tack- 
ing the  paper  for  the  cards  to  a  board,  we  simply  fasten  them 
around  this  drum.  This  dr,um  is  revolved  at  the  proper  time  to 
be  in  unison  with  the  engine  piston,  by  being  attached  by  means 
of  a  cord  wound  around  the  base  of  the  drum,  to  some  moving 
part  of  the  engine;  that  gives  the  correct  motion. 

The  movement  of  the  piston  in  the  instrument  of  to-day  is 
usually  multiplied  by  a  very  light  arm  carrying  the  pencil  over 
the  paper  and  otherwise  being  much  more  simple  and  compact 
than  our  crude  instrument,  but  otherwise  it  might  be  called 
similar. 

We  will  at  some  future  time  enlarge  upon  this  subject,  still  in 
a  very  elementary  way,  for  we  believe  that  this  is  the  part  to-be 
explained  and  that  after  any  one  who  is  desirous  of  learning  in 
this  or  any  other  branch  has  got  the  principle  so  that  he  can 
thoroughly  understand  it,  he  will  need  little  further  help  from 
us  in  this  way. 

Not  that  we  shall  not  take  pleasure  in  answering  any  questions 
advanced,  but  we  believe  it  is  the  elementary  part  of  the  subject 
that  needs  the  most  attention.  We  hope  to  hear  from  our 
readers  in  regard  to  this  and  other  kindred  tropics,  and  trust 
that  any  point  not  made  clear  will  be  pointed  out  to  us  that  we 
may  further  enlarge  upon  our  crude  instrument  and  the  principle 
it  explains. 

When  the  young  fireman  masters  the  principle  of  the  indicator, 
and  learns  to  read  and  understand  the  meaning  of  the  cards 
produced,  he  is  in  a  fair  way  to  become  an  intelligent  engineer, 
and  to  this  end  we  desire  to  aid  him. 
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CONCERING  TRY-COCKS. 

Try-cocks  are  important  things,  and  should  be  so  designed  and 
arranged  that  they  can  be  used  vvith  facility,  and  without  the 
inconveniences  and  annoyances  that  they  ordinarily  give  rise  to. 
As  they  are  usually  made,  they  are  apt  to  leak  continually.  This 
in  itself  is  a  sufficient  annoyance  to  call  for  some  remedy,  and 
the  remedy  that  is  too  often  applied  is  to  stop  up  each  leaking 
one  by  driving  a  pine  plug  into  it.  The  wooden  handles  with 
which  they  are  provided  crack  under  the  influence  of  the  heat 
and  moisture  to  which  they  are  subjected,  and  eventually  fall  off, 
so  that  the  fireman  has  to  use  a  pipe-wrench,  perhaps,  to  open 
them.  Even  when  they  are  in  good  condition,  and  the  fireman 
tries  them  faithfully,  he  is  probably  rewarded  by  seeing  a  volu- 
minous spray  of  mud  blow  all  over  his  boiler-front ;  for  mud 
will  collect  in  the  connections,  even  if  there  is  none  elsewhere. 
This  trouble  is  avoided,  in  some  places,  bv  providing  a  copper 
waste-pipe,  which  receives  the  dischaige  from  the  try-cocks 
through  small  funnels  brazed  into  it  on  the  upper  side.  Such  an 
arrangement  proves  very  effective  and  satisfactory  when  the  try- 
cocks  are  connected  directly  with  the  boiler,  but  when  a  water- 
column  is  used,  and  the  cocks  are  directly  over  one  another,  it  is 
not  easy  to  arrange  such  a  waste-pipe  so  that  it  shall  be  effective 
without  being  unsightly. 

The  lead  or  composition  seats  with  which  try-cocks  are  usually 
provided  soften  up  under  the  influence  of  the  heat  to  which  they 
are  subjected,  especially  when  high  pressures  are  used ;  and  the 
fireman,  in  attempting  to  close  the  cocks  tightly  enough  to  pre- 
vent leakage,  often  jams  the  seats  out  of  shape.  Part  of  the  seat 
is  forced  into  the  steam  opening,  forming  a  nipple,  which  greatly 
obstructs  the  flow  of  steam.    In  some  cases  these  nipples  are  of 

such  length  that  it  becomes 
necessary  to  turn  the  cock  till 
it  nearly  comes  out  of  the 
thread  before  steam  will  blow 
through  it  freely.  It  is  true 
that  the  seats  can  be  re- 
placed, but  this  will  have  to 
be  done  on  Sunday  or  a  holi- 
day, when  the  plumber's  irons 
are 'cold.  Moreover,  it  re- 
quires some  time  and  pa- 
tience to  tin  the  recess  for 
the  filling  and  get  a  good  job. 

Another  very  annoying 
trouble  is  frequently  experi- 
enced. Owing  to  the  small- 
ness  of  the  nozzles  of  the 
ci)cks  (usually  about  5-32  or 
3-16  of  an  inch),  a  slight  de- 
posit in  them  of  scale  or 
other  similar  substance  will 
materially  check  the  free  flow 
of  steam  that  should  take 
place.  The  stems  are  usually 
not  packed,  and  the  threads 
are  apt  to  fit  loosely.  The 
result  of  these  various  circum- 
stances is  that  when  the  fire- 
man opens  the  cock  a  spray 
of  hot  and  muddy  water  blows  out  through  the  loose  thread, 
and  he  receives  it,  perhaps,  in  his  sleeve.  At  all  events,  he  finds 
it  unpleasant  to  use  such  try-cocks,  and  the  result  is  apt  to  be 
that  he  trusts  implicitly  in  the  glass  gauge,  and  leaves  the  try- 
cocks  to  themselves,  plugged  up,  perhaps,  to  keep  them  from 
leaking. 

There  seems  to  be  no  good  reason  why  }i  inch  or  }4  inch 
angle  valves  may  not  be  used  in  the  place  of  the  conventional 
try-cock,  for  there  are  many  advantages  in  such  an  arrangement, 
and  there  is  pratically  no  difference  in  the  expense.  The  cut 
shows  one  way  in  which  this  idea  may  be  carries  out  in  pratice. 
The  angle  valves  are  merely  subtituted  for  the  ordinary  cocks, 
and  nipples,  running  off  at  an  angle,  are  screwed  into  them.  A 
two-inch  waste  pipe  (shown  in  the  accompanying  cut)  may  receive 
the  ends  of  the  nipples,  provided  the  fireman  is  a  man  of  suf- 
ficient experience  and  intelligence  to  know  the  difference  between 
steam  and  water  by  the  sound  it  makes,  iu^  we  should  neither 
advise  nor  approve  oj  the  use  of  such  a  waste-pipe  in  average 


A  Substitute  for  Try-Cocks. 


practice.  In  most  cases  we  should  atlvise  that  the  nipples  from 
the  angle- valves  should  open  freely  into  the  air. 

By  the  use  of  angle-valves  many  of  the  annoyances  incident  to 
the  common  try-cock  can  be  avoided.  The  stems  of  the  valves 
can  be  kept  packed,  so  that  no  trouble  from  leakage  in  this  di- 
rection need  be  feared.  A  small  deposit  of  scale  makes  but 
little  difference  in  the  efficiency  of  the  arrangement,  on  account 
of  the  enlarged  area  of  discharge  ;  and  if  a  troublesome  deposit 
should  collect,  the  bonnet  of  the  vab.  e  may  be  removed,  and  the 
pipe,  being  conveniently  large  size,  can  be  cleaned  out  by  a  small 
rod  or  a  stout  wire.  Another  point  of  material  advantage  in  the 
proposed  arrangement  is  that  the  seats  of  the  angle  valves  can 
be  easily  removed  and  replaced  by  new  ones  in  a  few  minutes, 
so  that  the  valves  can  be  kept  tight.  (It  is  true  that  these  small 
valves  usually  have  solid  seats,  but  they  can  be  had  with  remov- 
able seats,  if  desired.)  Under  these  conditions  there  will  be  no 
temptation  to  the  fireman  to  neglect  the  try-cocks. 

There  is  one  objection  to  the  use  of  angle  valves  that  should 
be  considered,  though  it  does  not  appear  to  us  to  be  very  weighty. 
In  removing  and  replacing  the  bonnet  of  the  valve  the  fireman 
is  apt  to  use  too  large  a  wrench,  and  to  screw  the  bonnet  up 
with  more  force  than  is  necessary.  The  result  is  apt  to  be  that, 
after  removing  and  replacing  a  few  times,  the  hexagonal  nut  be- 
comes sheared  all  out  of  form,  so  that  it  is  neither  hexagonal, 
nor  square,  nor  round,  nor  any  other  particular  shape.  Then 
he  is  apt  to  call  loudly  for  a  new  valve.  This  has  been  the 
experience  of  some  few  of  those  who  have  used  angle  valves  as 
suggested  above,  but  we  think  this  trouble  can  be  avoided  by  a 
few  words  of  caution  to  the  fireman. 

We  may  mention,  in  this  connection,  another  point  that  ap- 
plies equally  to  angle  valves  and  try-cocks.  The  tendency  in 
these  days  is  very  noticeably  towards  the  use  of  higher  steam 
pressures  than  have  been  used  in  the  past,  and  along  with  the 
higher  pressures  we  must  necessarily  have  higher  temperatures 
to  contend  with.  Thus  saturated  steam  of  60  pounds  pressure 
has  a  temperature  of  307°  Fah.,  while  steam  of  100  pounds  has 
a  temperature  of  about  338°,  and  at  125  pounds  its  temperature 
becomes  353°.  Many  alloys  that  will  resist  a  temperature  of 
307°  for  long  periods  of  time  soften  up  so  much  at  340°  or  350° 
that  they  soon  become  unfit  for  use  as  valve-seats.  In  such 
cases  it  is  found  that  pure,  soft  copper  can  be  substituted  for  the 
more  fusible  metal  with  good  results. —  77/.?  Locoinoiiz'e. 


NOVEL  SUIT  AGAINST  A  HALIFAX  ELECTRIC  COMPANY. 

In  the  case  of  Chandler  Electric  Co.  v.  Fuller,  F.  was  owner 
of  a  warehouse  in  the  city  of  Halifax  used  for  storing  iron,  and 
had  occupied  the  same  for  some  twenty  years.  In  1889  an  elec- 
tric company  established  a  station  for  generating  electricity  on 
the  adjoining  premises.  Attached  to  the  engine  used  by  the 
company  in  their  business  was  a  condenser,  which  passed 
through  the  floor  of  their  premises  and  discharged  into  the  dock 
below,  at  a  distance  of  some  twenty  feet  from  the  warehouse. 
In  March,  1889,  the  warehouse  was  found  to  be  full  of  steam, 
which  fact  was  communicated  to  the  ofiicers  of  the  company, 
who  stated  that  they  could  not  understand  how  it  could  have 
been  caused  by  their  engine.  The  steam  continued  to  enter  the 
warehouse,  injuring  the  iron  therein,  and  in  1S90  an  action  was 
commenced  by  F.  against  the  company  for  such  damage.  The 
company  contended  as  a  defence  to  the  action  that  they  were 
using  the  latest  and  best  improvements  in  machinery  for  their 
business,  and  that  they  operated  the  same  in  a  proper  manner 
and  without  negligence  ;  that  the  injury,  if  caused  by  their  en- 
gine, was  due  to  the  defective  state  of  the  plaintiff's  premises  ; 
and  that  they  were  acting  in  pursuance  of  statutory  powers  con- 
tained in  their  act  of  incorporation,  and  were  therefore  exempt 
from  liability.  At  the  trial  judgment  was  given  against  the 
company,  and  on  appeal  to  the  full  court  the  judges  were  equally 
divided.  Held,  by  the  Supreme  Court  of  Canada,  affirming  the 
iudgment  of  the  Supreme  Court  of  Nova  Scotia,  that  the  act 
causing  the  injury  violated  the  rule  which  does  not  permit  a  per- 
son, even  on  his  own  land,  to  do  an  act  which,  lawful  in  itself, 
yet  necessarily  causes  injury  to  another  ;  and  especially  as  the 
injury  is  continued  after  notice  to  the  company,  the  plaintiffs 
were  entitled  to  recover  damages  therefor. 


The  material  and  plant  required  for  the  extension  of  the  \V;ilkerville 
Electric  Railway  is  expected  to  arrive  on  the  ground  shortly. , 
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STORAGE   BATTERIES,   SECONDARY  CELLS,  OR 
ACCUMULATORS.* 

By  W.  B.  Shaw. 
It  is  not  my  purpose  to-night  to  discuss  the  above  minutely,  or  to  enter 
at  any  length  into  the  complex  chemistry  that  accompanies  their  action,  but 
more  to  describe  in  brief  how  some  different  manufacturers  construct  their 
cells,  their  apparent  reasons  for  so  doing,  and  other  points  which  I  deem  of 
general  mterest. 

I  will  begin  my  remarks  with  what  may  appear  to  some  a  paradox, 
namely,  that  a  storage  battery  does  not  store  electricity.  This  can  be 
shewn  by  the  following  simple  experiment  :— Place  two  strips  of  copper  in  a 
solution  of  sulphate  of  zinc.  This  chemical,  as  its  name  implies,  is  com- 
posed of  zinc  and  sulphuric  acid.  Now  pass  an  electric  current  through 
this,  and  the  zinc  will  leave  the  compound  and  be  electro-deposited  on  one 
of  the  strips,  leaving  the  solution  sulphuric  acid  and  water.  On  stopping 
the  current  the  zinc  will  be  re-dissolved  from  the  plate  by  means  of  the  di- 
lute acid,  in  the  same  manner  as  a  simple  cell,  and  give  off  a  current  in  the 
reverse  direction. 

It  is  thereforea  disuniting  of  a  chemical  compound  by  means  of  electricity. 
The  atoms  of  this  compound  come  together  again  when  the  current  is  shut 
off,  and  in  this  coming  together  cause  an  electric  current  to  be  given  off. 

In  1803  Ritter  constructed  an  accumulator  having  platinum  electrodes; 
this  has  long  since  been  discarded  on  account  of  the  expensive  material  used 
in  its  construction. 

In  i860  Plante  constructed  one  having  plates  of  lead  only.  This  battery 
has  many  good  points,  and  several  electricians  of  high  standing  speak  well 
of  this  class. 

In  1881  Faure  constructed  one  with  lead  plates,  the  same  being  filled  with 
holes,  and  the  holes  being  filled  up  with  a  special  prepared  paste.  This 
style  has  also  found  great  favor  with  different  electricians.  Sellon's  and 
Volckmar's,  E.  P.  S.  Julien.  N.  Y.  Accumulator  Co.,  Pumpelly,  Sorly, 
Roberts,  Acme,  Woodward,  Bradbury-Stone,  Ford-Washbiirn  and  others, 
are  cf  this  style.  The  Julien  Co.  "  temper  "  their  lead  grids  by  mixing  a 
little  antimony  with  it ;  the  Pumpelly  make  their  lead  grids  by  pouring 
molden  lead  into  trays  of  water,  and  afterwards  filling  the  interstices  with 
the  paste.  The  Sorly  make  their  lead  grids  by  winding  a  flat  strip  of  lead 
backwards  and  forwards,  then  filling  in  the  spaces  formed  with  the  paste, 
finally  binding  the  whole  firmly  together. 

The  Roberts  Co. ,  of  Toronto,  now  defunct  I  believe,  cast  2  lead  grids, 
with  a  "star"  pattern,  hollow  on  one  side.  The  paste  is  presseti  into 
one,  and  the  other  grid  placed  on  top  and  riveted  toi',  thus  making  one 
plate. 

The  Woodward  (?)  is  made  by  pouring  molten  lead  on  coarse  salt ;  the 
salt  is  afterwards  dissolved  out  in  water,  and  the  paste  replaces  it. 

The  above  are  all  of  the  Faure  or  "  pasted  plate  "  type.  Now  speaking 
of  the  Plante  or  all  lead  type,  I  will  only  mention  two  of  the  leading  makes, 
which  will  serve  for  illustration. 

The  Crompton  Howell,  as  used  at  McGill  CoUoge,  use  porous  lead,  made 
by  maintaining  melted  lead  almost  at  the  point  of  crystallization,  and  then 
casting  from  the  semi-crystalline  mass,  blocks  of  what  may  be  called  lead- 
sponge,  that  is  to  say,  blocks  which  consist  of  a  number  of  lead  crystals, 
all  held  firmly  together  at  their  points  of  contact.  These  blocks  of  lead 
sponge  are  then  sawn  into  plates  and  formed  in  the  usual  Plante  method, 
which  is  by  repeated  charging  and  discharging  and  several  reversine;s. 

The  Epstein  cell  is  formed  thus  direct  from  lead  sheets,  or  by  direct  oxi- 
dation as  it  is  called. 

All  accumulators,  no  matter  whose  make  or  what  size,  give  2  volts  per  cell. 
In  reality  they  start  to  discharge  at  about  2}<  volts,  soon  falling  off  to  i.8o. 

The  amperes,  or  quantity  of  current  delivered,  depends  on  the  number  or 
size  of  the  plates — that  is  to  say,  on  the  amount  of  active  surface  exposed  to 
the  action  of  the  solution. 

Batteries  of  the  Faure  type  used  for  train  lighting,  traction  and  similar 
work,  will  be  found  usually  to  contain  plates  about  12"  x  12"  square. 
Where  it  is  not  convenient  to  ascertain  the  output  allowed  by  the  manufac- 
turers they  may  be  discharged  at  3  amperes  per  positive  plate.  Thus  a 
cell  having  5  plates  (3  negative  and  2  positive)  could  be  discharged  without 
much  danger  at  6  amperes. 

Another  rule  given  by  some  is  to  weigh  the  elements,  ard  discharge  at  a 
rate  not  exceeding  4  amperes  per  lb.,  all  told. 

When  a  Viattery  of  the  Faure  type  is  charging,  the  paste  expands,  and 
when  discharging,  contracts  ;  as  the  lead  grid,  however,  does  not  contract 
again  after  being  expanded,  care  must  be  taken  on  charging  for  the  first 
time  not  to  force  the  battery,  or  when  the  paste  contracts  during  discharge 
it  will  recede  from  the  metal  grid,  and  on  first  shaking  up  it  receives  will 
drop  to  the  bottom  and  by  degrees  form  a  short  circuit  acrosb  the  elements. 

In  regard  to  applying  accumulators  to  traction  purposes  the  chief  difficul- 
ties (and  they  are  not  of  minor  importance)  aie:  ist.  Buckling  of  plates, 
owing  to  the  excessive  discharge  at  times.  For  instance  ,  a  well  filled  car 
started  on  a  grade  will  draw  considerably  more  than  the  normal  current 
usually  taken  by  the  motor ;  in  fact,  even  if  a  considerable  allowance  is  pre- 
viously made  in  battery  supply  for  ordinary  strains,  yet  it  is  almost  impos- 
sible to  allow  for  a  case  as  above  stated.  We  have  only  to  look  at  our 
Montreal  service  on  Bleury  street  to  see  whether  I  am  citing  an  impossible 
case. 

Buckling  is  caused  by  strains  either  by  charging  or  discharging  at  too 
high  a  rate. 

Again,  the  bumping  which  cars  are  subject  to  will  cause  the  paste  of 
*  Paper  read  before  the  Montreal  F>lectric  Club,  Feb.  20th,  1893. 


Faure  type  batteries  to  fall  out,  and  short  circuit  the  plate  at  the  bottom. 
In  the  batteries  of  Plants  or  "all  lead"  type,  the  film  of  peroxide  will  also 
become  loosened,  fall  to  the  bottom  and  short  circuit  in  same  manner,  al- 
though they  will  take  more  time  to  do  so.  I  have  been  criticized  by  some 
of  my  friends  for  a  remark  that  I  made  in  the  W'/ness  at  the  time  of  the 
storage  battery  excitement  here.  I  stated  that  "the  cold  would  affect  the 
cells,  '  not  "make  them  into  blocks  of  ice,"  as  the  Witness  put  it. 

.  The  objection  raised  was  that  sulphuric  acid  would  not  freeze,  and  that 
was  one  of  the  constituents  in  the  solution.  This  is  true,  but  it  U  also  a 
fact  that,  being  of  greater  density  than  water,  it  will  settle  to  the  bottom 
and  the  water  will  freeze,  and  even  the  slightest  skin  of  ice  will  affect  the 
discharge  of  the  cell.  I  quote  here  a  sentence  from  Sil.  P.  Thompson  in 
speaking  of  bitteries  in  general :  "  If  a  cell  be  warm  it  yields  a  stronger 
current  than  when  cold.  This  is  chiefly  due  to  the  fact  that  liquids  conduct 
better  when  warm,  the  interior  resistance  being  thereby  reduced."  In  an- 
other part  of  the  same  work,  "  lementary  Lessons  on  Electricity  and  Mag- 
netism," the  same  author  remarks  :  "Pure  water  will  hardly  conduct  at  all," 
etc.,  "  Strong  sulphuric  acid  is  a  bad  conductor." 

Now  you  can  see  for  yourselves  what  apparently  might  result. 

A  very  objectionable  feature  in  accumulators  running  in  connection  with  a 
private  plant  is  that  space  is  generally  limited,  and  unless  said  space  is  well 
ventilated,  the  escaping  hydrogen  gas  evolved  during  charge  and  discharge 
is  obnoxious  and  also  corrosive  in  its  action  on  other  metals  and  machinery 
in  close  proximity.  When  a  battery  is  charged,  the  positive  plates  assume 
a  red,  and  the  negatives  a  slate  color  ;  gas  is  given  off  freely,  and  the  solu- 
tion effervesces  ;  the  solution  will  also  assume  a  milky  color. 

A  battery's  life  is  prolonged  by  never  allowing  it  to  remain  wholly  idle — 
to  keep  a  little  current  running  through  it  when  not  in  use  is  good  practice. 
Never  discharge  a  battery  wholly  ;  always  have  one  quarter  of  its  capacity 
in  it. 

The  connections  between  cell  and  cell  often  give  trouble  by  the  corrosive 
action  of  the  acid  spray  (acid  thrown  up  by  the  gas  when  charging).  Lead 
burning  or  welding  of  lug  to  lug  has  been  found  the  most  reliable  manner  of 
connecting.  Mercury  cup  contacts  are  also  used  ;  this  is  only  applicable 
where  cells  are  stationary. 

Much  of  the  foregoing  has  been,  I  am  afraid,  to  the  detriment  of  the  ac- 
cumulator, but  nothing  exists  with  disadvantages  which  does  not  also  have 
its  advantages.  In  electroplating  the  accumulator  makes  an  excellent  bat- 
tery, furnishing  a  high  amperage  of  current  at  a  low  E.M.F.  It  is  also  a 
valuable  adjunct,  and  ought  to  ht  used,  in  plants  working  direct  current 
constant  potential  sy.stems,  eithrf  2  or  3  wire.  Cells  may  be  placed  in  shunt 
across  the  mains,  helping  to  steady  the  current  and  to  help  the  dynamo  out 
during  the  hours  of  heavy  load.  An  automatic  circuit  breaker  is  included 
to  break  circuit  with  the  mains  incase  the  E.M.F.  of  the  cells  rises  too 
much  above  the 'E.M.F.  of  the  dynamo.  It  will  be  seen  that  a  shunt  ma- 
chine is  the  better  to  charge  with,  as  when  the  resistance  and  counter  E.  M.  F. 
of  the  accumulators  rise,  more  current  is  forced  round  the  fields,  exciting 
them  more  and  consequently  raising  the  machine's  E.M.F. 

Mr.  Wm.  Bracken  states  in  the  Electrical  Review  of  Feb.  20th,  1892, 
that  there  were  50,000  accumulators  in  use  in  the  U.  S.  I  daresay  this 
figure  has  been  largely  augmented  since  then,  and  would  have  been  more  so 
but  for  absurd  patent  litigation  and  for  the  faulty  practice  on  this  side  of 
the  water  of  not  using  accumulators  of  sufficient  capacity. 

In  regard  to  calculation  of  cells  required  we  will  take  a  supposed  case. 
It  is  required  to  run  twenty  16  c.p.  too  volt  lamps  for  10  hours;  we  will  as- 
sume we  use  Julien  cell.  The  above  calls  for  a  discharge  rate  of  10  am- 
peres, and  for  a  capacity  of  100  ampere  hours.  Then  11  S.  type  will  fill 
the  bill,  as  its  maximum  discharge  rate  is  13  amperes,  and  its  capacity  is 
120  hours.  We  will  therefore  need  55  cells,  that  is  50-1-5  (10%  allowed  in 
practice  extra).  If  either  double  the  time  or  double  the  number  of  lamps 
was  required,  we  would  require  another  series  of  55  similar  cells  and  put 
this  lot  in  multiple  with  the  former,  or  else  use  a  cell  of  double  the  capacity. 
The  tramways  of  the  Seine,  Paris,  have  lately  adopted  storage  batteries, 
but  there  the  conditions  are  favorable  in  many  ways  ;  further  the  Accumula- 
tor Company  keep  the  cells  in  order  for  a  small  percentage  annually. 

Now,  1  think,  I  have  already  taken  up  more  of  your  time  than  I  am 
justly  entitled  to.  I  will  be  happy  to  answer  any  questions  in  my  power, 
also  to  have  the  members  inspect  sample  plates,  etc.,  catalogues  and  price 
lists  of  the  different  companies  which  lie  on  the  table.  Thanking  you  for 
your  kind  attention,  gentlemen,  I  will  now  close  this  paper. 


PERSONAL. 

Mr.  W.  H.  Brenner,  the  electrical  engineer  of  the  Montreal  street  railway, 
has  returned  from  a  visit  to  New  York  and  Boston,  where  he  had  gone  to 
inspect  the  local  power  houses  in  the  interests  of  the  Montreal  Company. 
It  is  the  intention  of  this  company  to  erect  a  power  house  during  the  coming 
summer,  which  shall  be  second  to  none  in  point  of  equipment. 

Mr.  Thos.  Worswick,  one  of  the  ablest  and  best  known  mechanical  engi- 
neers in  Canada,  died  in  the  city  of  Guelph  a  few  days  ago.  Mr.  Worswick 
was  born  in  Preston,  England  52  years  ago,  but  had  resided  in  this  country 
for  many  years,  having  been  engaged  until  1886  in  the  manufacture  of  steam 
engines  and  boilers  at  Guelph.  For  three  or  four  years  prior  to  his  death 
he  did  business  in  Toronto  as  a  consulting  engineer.  His  death  was  the 
result  of  a  severe  attack  of  pneumonia. 


Montreal,  at  present,  pays  $124. 10  a  yeai  for  each  arc  light  ;  Toronto 
pays  $108.59  per  light;  Kingston,  $81;  Ottawa,  $80;  Chicago,  $too 
Quebec,  $30. 
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THE  DEFLECTION  AND  CONTROL  OF  GALVANOMETERS. 

By  E.  Tremlett  Carter. 

The  observation  of  the  conditions  of  electrical  stress  which 
produce  and  limit  the  amount  ot  deflection  in  any  measuring  in- 
strument is  an  interesting  and  profitable  one  ;  and  it  is  proposed 
in  this  paper  to  make  a  short  study  of  the  sources  of  the  energy 
which  produces  the  deflection  in  magnetic  and  thermal  galvano- 
meters, whether  for  measuring  current  or  voltage.  It  is  well 
known  that  two  forces  are  concerned  in  the  deflection  ;  one,  the 
electrical  or  magnetic  force  of  the  quantity  measured,  which  is 
caused  by  the  coil  or  heated  wire  :  and  the  other  the  controlling 
force,  which  is  variously  produced  by  magnetic,  gravitational,  or 
other  elastic  forces.  In  most  instances  the  controlling  force  has 
to  bring  the  pointer  back  to  zero  when  the  current  ceases  ;  but 
there  is  an  exception  to  this  rule  in  the  Cardew  voltmei:er  type, 
in  which  the  deflection  \%  produced  by  the  controlling  spring  and 
cancelled  by  the  contracting  wire.  In  any  case,  however,  there 
is  some  transfer  of  energy  when  the  deflection  is  being  produced 
or  cancelled  ;  and  the  source  and  destination  of  this  energy 
form  a  very  interesting  enquiry.  In  an  ideal  instrument  the 
whole  of  the  energy  which  produces  the  deflection  would  be 
given  back  when  the  pointer  returned  to  zero.  But,  in  practice, 
owing  to  the  perfect  elasticity  of  the  deflection — through  friction 
■ — the  energy  is  only  partially  restored.  The  frictional  resistan- 
ces are  opposed  both  at  the  forward  and  at  the  return  motion  of 
the  pointer,  causing  a  waste  of  energy  on  each  occasion. 

The  energy  which  is  temporarily  expended  when  the  deflection 
is  being  made  must  not  be  confused  with  that  constant  expendi- 
ture which  takes  place  the  whole  time  the  instrument  is  in  cir- 
cuit. The  two  have  no  necessary  relationship.  The  mere  C^R 
energy  does  nothing  useful — neither  in  a  magnetic  nor  in  a  ther- 
mal instrument.  It  may  at  first  sihht  appear  that  the  C2R  func- 
tion does  some  useful  work  in  a  thermal  galvanometer  ;  that,  in 
fact,  it  supplies  the  heat  by  means  of  which  the  deflection  is 
produced.  But  this  supposition  would  be  erroneous.  The 
energy  which  does  the  work  of  the  deflection  is  actually  put  into 
the  instrument  when  it  is  manufactured,  namely,  at  the  moment 
the  tension  of  the  controlling  spring  is  brought  to  the  required 
amount.  The  resilience  of  the  spring  is  a  continual  store  of 
energy  which  is  partially  and  temporarily  drawn  upon  whenever 
a  deflection  takes  place.  This  is  restored  to  the  spring  in  full 
amount  when  the  heated  wire  cools  and  contracts.  If  we  trace 
the  passage  of  this  energy  from  the  instant  it  leaves  the  spring 
to  the  instant  it  gets  back  again,  we  shall  follow  a  thermo- 
dynamic study  of  peculiar  beauty.  It  is  well  known  that  all 
substances  which  expand  on  the  addition  of  heat  have  their 
specific  heats  apparently  raised  by  being  subjected  to  increased 
external  pressure,  and  lowered  by  being  placed  under  tensile 
stress.  The  reason  is  that  in  our  former  case  the  expanding 
body  does  external  work  against  the  compressive  force,  while  in 
the  latter  case  the  stress  expends  some  energy  in  heating  the 
expanding  body.  On  this  account,  if  a  thin  wire  is  heated  by 
the  passage  of  an  electric  current  it  will  take  less  energy  from 
the  current,  and  will  take  less  time  in  rising  to  its  limiting  tem- 
perature if  it  is  under  tension  than  if  it  is  slack.  Some  of  the 
stored  heat  of  the  wire  is  due  to  the  current,  but  some  of  it  is 
due  to  the  expenditure  of  resilient  energy  under  the  relaxation 
of  elastic  stress  of  the  spring  which  holds  the  wire  tight.  When 
the  current  ceases  and  the  deflection  is  returning  to  zero,  the 
conditions  are  reversed.  The  contracting  wire  expends  heat  on 
the  tension  spring,  restoring  its  lost  resilient  energy  ;  and,  in 
the  ideal  instrument,  the  amount  of  heat  which  will  thus  be 
converted  into  work  will  equal  the  energy  originally  taken  from 
the  spring.  Thus  it  will  be  seen  that  the  true  C^R  function  has 
nothing  to  do  with  the  source  of  energy  which  causes  the  deflec- 
tion. If  the  stress-strain  diagram  of  the  hot  wire  of  such  an 
ideal  instrument  be  plotted,  the  curves  representing  a  complete 
cycle  will  inclose  no  area  ;  but  in  an  ordinary  instrument  this 
would  not  be  the  case.  In  such  the  curve  of  deflection  would  lie 
nearer  to  the  axis  of  stress  than  the  curve  of  restoration  to  zero  ; 
and  the  area  enclosed  would  represent  loss  of  energy  on  account 
of  friction,  pretty  much  as  the  area  of  Ewing-cycle  represents 
hysteresis  losses. 

In  an  electro-magnetic  galvanometer  the  source  of  energy  of 
the  deflection  is  the  electric  circuit,  but  not  through  the  medium 
of  the  dissipation  function.-  The  medium  of  exchange  of  energy 
is  an  electromotive  force  which  is  set  up  in  the  circuit  when  the 


needle  moves.  In  a  forward  deflection  there  is  a  back  electro- 
motive force,  which  takes  some  energy  from  the  circuit  :  while 
in  the  return  of  the  deflection  to  zero  there  is  a  helping  or  for- 
ward electromotive  force  which  restores  this  energy  to  the  circuit 
from  whence  it  had  been  taken.  During  the  deflection  this 
energy  exists  potentially  in  the  controlling  mechanism.  Thus, 
if  there  is  a  bar-magnet  control  the  energy  is  stored  magnetically 
in  the  ether  ;  if  there  is  a  spring  control,  the  energy  exists  as 
resilience  of  the  spring  ;  while  if  there  is  gravity  control,  the 
energy  exists  as  a  stress — where}  Would  that  we  could  say 
where !  Is  it  the  ether  ? — The  Electrician. 


MeGlLL  UNIVERSITY  ENGINEERING  LABORATORIES. 

By  W.  B.  Shaw. 

I  The  formal  opening  of  the  McGill  engineering  buildings  took 
'  place  on  Feb.  24th,  under  the  patronage  of  the  Governor- 
General.  In  the  evening  a  conversazione  was  held,  which  was 
well  attended.  The  writer  took  the  opportunity,  as  far  as  was 
practicable,  of  looking  over  the  electrical  plant,  which  consists  of 
the  following  : 

The  dynamo  room  on  the  ground  floor  contains  two  30  Kilo- 
watt dynamos,  delivering  current  to  the  lamps  at  100  volts.  One 
dynamo  is  of  the  Edison-Hopkinson  (English)  type,  and  is  di- 
rect coupled  to  a  Willans  upright  compound  engine  running  at 
400  revs.  The  other  machine  is  from  Siemens  Bros.  &  Co., 
London,  Eng.,  coupled  direct  to  a  similar  engine  running  at  the 
same  speed.  These  two  machines  bear  the  brunt  of  the  work 
at  present. 

The  building  is  wired  throughout  on  the  three  wire  principle, 
and  so  arranged  that  one  dynamo  only  may  be  used  when  re- 
quired. 

The  main  switch  "board  is  built  on  wood  panelling,  and  con- 
tains many  kinds  of  switches,  double  and  single  pole,  transfer, 
etc.,  of  both  English  and  United  States  manufacture,  all  being 
on  slate  bases.  Crocker- Wheeler  rheostats  and  Weston  instru- 
ments are  prominent  upon  it.  The  circuit  from  the  Crompton- 
Howell  accumulators,  located  in  a  room  upstairs,  is  also  brought 
to  the  main  switch  board. 

The  accumulators  are  themselves  charged  from  a  small 
Crocker- Wheeler  generator,  specially  for  the  purpose,  driven  by 
a  motor  of  the  same  type.  An  independent  switch  board  of 
smaller  dimensions,  but  constructed  in  the  same  manner  as  the 
main  one,  with  Nalder  Bros.'  instruments,  automatic  break 
switch,  etc.,  is  situated  near  the  charging  generator.  All  wires 
run  from  the  main  switch  board  to  a  distributing  board,  where 
the  different  circuits  throughout  the  building  are  branched  off. 
Other  machines  have  been  placed  in  position,  but  have  not  vet 
been  allotted  their  respective  loads  : — Two  No.  4  Edison  gener- 
ators, one  No.  8  Edison  generator,  presented  by  the  Canadian 
General  Electric  Co.;  one  T.  H.  arc  dynamo,  presented  by  the 
Royal  Electric  Co.;  one  motor  type  direct  current  dynamo,  200 
light,  presented  by  the  T.  H.  Electric  Co.;  Lynn,  Mass.,  also 
several  English  machines  of  various  types. 

A  special  feature  in  this  room  is  the  electro-magnetic  shaft 
clutch  designed  by  Prof  Caius-Wilson.  Circumstances,  how- 
ever, did  not  allow  of  a  test  being  made  as  to  the  amount  of  cur- 
rent required  by  them.  Small  Carpenter  enamel  rheostats  are 
used  in  conjunction  with  the  clutch  arrangement.  The  foundry 
is  lit  by  Ward  arc  lamps. 

The  electrical  laboratory  upstairs  is  complete  with  test  instru- 
ments, among  which  are  Aaron  electricity  meters,  Shallenberger 
alternate  current  meters,  Elliott's  testing  sets  and  Wheatstone 
bridge,  Nalder  Bros.'  volt  and  ammeter,  also  Weston's,  etc.,  etc. 
The  magnetic  laboratory  and  temporary  photo-meter  room  is 
situated  on  the  floor  above  this  again.  The  passenger  elevator 
is  operated  by  an  Edison  motor,  and  different  sizes  of  Crocker- 
Wheeler  motors  are  used  throughout  the  different  workshops  in 
the  building. 

The  physics  building  is  also  lit  from  the  engineering 
building  plant,  at  95  \  olts,  an  equalizing  coil  being  used  in  this 
circuit. 

Prof  Cox's  laboratory,  containing  many  \  aluable  physical  in- 
struments, is  in  the  building.  A  large  Wimshurst  influence  ma- 
chine, Rhumkoff  coil,  sets  of  Geissler  tubes,  etc.,  are  to  be  seen 
in  the  Professor's  collection. 

With  such  a  plant  at  hand  it  will  be  strange  if  some  prominent 
electricians  are  not  producetl  from  McGill  in  the  near  future. 
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G.  H.  Evans,  of  St.  John,  N.  B  ,  has  been  granted  a  patent  for  a  stearei 
engine  governor,  and  T.  W.  Mount,  of  the  same  city  a  patent  for  a  steam 
engine  load  regulator. 

Messrs.  A.  M.  Wickens  and  John  A.  Wills  have  been  appointed  repre- 
sentatives of  the  Canadian  Association  of  Stationary  Engineers  on  the 
Board  of  Management  of  the  Toronto  Technical  School. 

Mr.  J.  G.  Campbell  recently  gave  a  very  interesting  illustrated  lecture 
before  the  members  of  the  Stationary  Engineers'  Association  of  Kingston, 
on  dynamos,  motors  and  the  various  systems  of  electric  lighting. 

The  Association  of  Stationary  Engineers,  of  Kingston,  will  apply  to  the 
local  legislature  at  its  next  session  for  legislation  which  will  make  com- 
pulsory the  examination  and  granting  of  certificates  to  all  who  take  charge 
of  steam  boilers. 

At  slow  speed  a  heavy  leather  belt  takes  the  power  of  the  motor  to  the 
machme.  As  speed  increases,  the  same  equivalent  of  power  is  conveyed  by 
a  slighter  pull,  and  Sir  Robert  Ball  shows  that  a  belt  as  light  as  sewing  cot- 
ton, running  at  the  speed  of  a  rifle  bullet,  will  carry  a  horse  power  ;  while  if 
it  were  possible  to  run  a  belt  of  the  lightest  line  known — the  spider's  web — 
with  the  velocity  of  light,  it  would  carry  something  like  25o-ho'-se  power. — ■ 
Invention. 

In  view  of  the  prevailing  impression  that  the  compound  engine  is  unsuited 
for  varying  loads,  it  is  interesting  to  notice  that  in  a  test  of  the  comparative 
variation  in  economy  with  change  of  load  in  simple  and  compound  engines, 
reported  at  a  recent  meeting  of  the  American  Society  of  Mechanical  Engin- 
eers, professor  Carpenter  found  that  for  a  given  variation  from  rated  capacity 
the  compound  was  less  affected  than  the  simple  engine,  while  Professor 
Peabody  reported  at  the  same  meeting,  test  of  a  triple  expansion  engine 
showing  a  variation  of  fifty  per  cent  from  a  very  light  to  an  average  load, 
with  a  variation  in  efficiency  of  but  nine  per  cent. — Power. 

One  of  the  most  common  abuses  to  which  boilers  are  subjected  is  the  intro- 
duction of  feed  water  at  the  bottom  of  the  boiler.  You  ask,  "  why?"  Feed 
water,  unless  a  heater  is  attached,  is  usually  of  low  temperature,  and  often 
cold.    Water  is  no  exception  to  the  law  that  compels  heated  bodies  to  rise 


— for  so  being  expanded — is  lighter,  and  the  cold  water,  obeying  the  law  of 
gravity,  instead  of  rising  and  mingling  with  the  heated  water  above  it, 
maintains  its  level  and  flows  along  the  bottom  of  the  boiler  till  its  tempera- 
ture is  equal  to  the  rest  when  it  rises  to  make  room  for  colder.  The  effect 
of  the  cold  water  is  to  suddenly  contract  that  portion  of  the  boiler  with 
which  it  is  in  contact  and  thus  weaken  the  rivets  and  plates,  and  ultimately, 
cause  them  to  give  way.  The  effect  is  not  always  noticeable  at  first — often 
requiring  years  to  do  its  work,  but  again,  the  contraction  is  sometimes  so 
marked  that  the  bottom  seams  will  leak  as  soon  as  the  pump  is  started  and 
stop  when  taken  oft — the  only  thing  to  prevent  a  rupture  being  the  tough- 
ness of  the  rivet  and  shell.  If  a  practical  demonstration  of  the  effect  of 
contraction  is  desired,  pour  cold  water  in  a -red  hot  kettle.  Feeding  water 
at  the  side,  although  not  so  injurious  as  at  the  bottom,  is  reprehensible. 
Some  of  the  foremost  builders  allow  it  to  be  introduced  at  the  top  only,  and 
before  it  can  settle  to  the  bottom  it  is  thoroughly  heated  and  no  contraction 
of  the  shell  follows. 
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Are  your  Dynamo  Rooms  Small  and  OYercrowded? 

Can  you  start  and  stop  your  Dynamos  without  stopping  Engine  or  Counter-shaft  ? 

IF  YOU  DESIRE  TO  GET  BETTER  RESULTS  THAN  WITH  YOUR 


PRESENT  MODE  OF  TRANSMISSION,  SEND  FOR  OUR 


ILLUSTRATED  CATALOGUE  OF  THE  L  P.  D.  TRANSMITTER 

We  will  visit  plants  in  any  part  of  the  Dominion  of  Canada,  and  furnish  our  machines,  which  may 

be  attached  to  your  present  plant,  upon  trial, 

D/VRLING  BROTHrERS, 

Sole  Manufacturers  for  Canada. 


"Reliance  Works,"  Montreal. 


LAKE  GIRARD  SYSTEM  OF  MINES. 
Lake  Girard  Mine      -      Nellie  and  Blanche  Mines.     -     The  Horseshoe  Mine. 

CONTROLLING  2,500  ACRES  CHOICEST  MICA  LAND. 

The  LARGEST  USERS  in  the  United  States  are  among  our  EARLIEST  CUSTOMERS,  and  can  testify  to  the 
excellence  of  our  material  as  well  as  to  our  PROMPTNESS  OF  DELIVERY. 

All  MICA  SHIPPED  BY  EXPRESS,  and  sales  made  at  PRICES  INCLUDING  ALL  CHARGES  TO  POINT  OF 
DESTINATION. 

Why  buy  through  MIDDLEMEN  and  pay  COMMISSION,  when  you  can  DEAL  DIRECT  WITH  THE  MINES,  and 
receive  your  MICA  AT  FIRST  HANDS? 

We  are  prepared  to  SUPPLY  the  requirements  of  SMALL  USERS,  on  advantageous  terms,  looking  to  the  FUTURE 
GROWTH  of  their  BUSINESS. 

Our  PRESENT  STOCK  OF  MICA  actually  mined  EXCEEDS  300  TONS,  and  this,  too,  AFTER  A  YEAR'S 
STEADY  OPERATION.S. 

ALL  SIZES  AVAILABLE,  and  we  will  either  cut  to  size  or  in  rough  split  sheets,  with  edges  trimmed  or  untrimmed,  as 
may  be  desired.    We  will  cut  discs  or  segments  of  circles  when  required. 

Send  us  1  SAMPLE  ORDER — we  only  ask  a  fair  trial  ;  once  we  receive  that,  we  are  not  afraid  of  holding  your  busi- 
ness.   Address  all  communications  to 

DON  C.  WAITERS, 


240  I>£i.ly  Avenue, 
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In  the  matter  of  inventions  it  is  a  curious  fact, 
says  the  New  York  World,  that  Professor  Bell's 
latest  device  of  importance,  the  "  waterphone," 
for  locating  leaks  in  water  pipes,  was  suggested  to 
him  by  observing  a  plumber's  apprentice  en- 
deavoring to  find  a  leak  by  means  of  a  small 
steel  rod  which  he  held  in  his  mouth  and  touched 
against  the  pipe. 

An  excellent  method  of  cooling  hot  bearings  is 
said  to  be  to  keep  in  a  handy  place  a  pint  bottle 
of  ammonia,  and  when  the  box  gets  so  hot  it  is 
liable  to  fuse  the  metal,  pour  the  ammonia  in 
quite  liberally,  but  not  extravagantly,  and  then 
follow  it  up  with  a  free  use  of  good  oil.  In  case 
bearings  are  adjusted  too  close,  slightly  loosen 
the  bolts  holding  down  the  cap,  when  there  will 
be  no  necessity  for  shutting  down  the  engine. 

The  maintenance  of  a  constant  water  level  in  a 
boiler  conduces  to  economy  in  fuel  and  repairs  as 
well  as  providing  dry  steam  at  all  times,  owing 
to  the  possibility  of  carrying,  without  danger,  a 
lower  level  of  water,  thus  insuring  dry  steam,  and 
by  the  use  of  dry  steim  it  is  well  known  that  more 
power  can  be  developed  from  a  given  quantity  of 
water  evaporated,  and  less  lubricant  will  be  re- 
quired for  reducing  the  friction  of  the  working 
parts  in  steam  chest  and  cylinder.  —  Wood 
Worker. 

A  Fiench  engineer  has  invented  a  new  crank, 
which  he  claims  does  away  with  the  dead  point. 
The  crank-pin  works  in  a  s'ot  cut  in  a  steel  disc 
fastened  to  the  end  of  the  shaft,  and  is  pressed 
upon  by  a  spring,  which  is  so  adjusted  that,  at 
the  ordinary  working  steam  pressure,  it  is  held 
firmly  in  place.  If,  however,  the  crank  be  at  a 
dead  point,  when  the  full  pressure  of  the  steam  is 
admitted  into  the  cylinder  the  spring  is  compress- 
ed, the  crank-pin  slides  in  the  groove  so  as  to  as- 
sume an  angular  posit'on  to  the  shaft,  and  the 
latter  begins  to  revolve.  As  the  pressure  of  the 
steam  in  the  cylinder  while  the  engine  is  in 
motion  is  less  than  that  in  the  boiler  itself,  as 
soon  as  the  shaft  begins  to  turn,  the  pressure 
against  the  spring  is  relieved,  and  the  crank-pin 
flies  b.ick  to  its  usual  position.  The  tension  of 
the  spring  is  adjusted  as  necessary. 

A  correspondent  of  the  Hosion  Journal  of  Coin- 
writes  :  "  We  have  in  use,  among  others, 
an  eight  inch  belt  running  off  a  high-speed  engine 
governor  pulley,  which  has  caused  no  end  of 
trouble.  It  has  run  five  or  six  years,  and  has  by 
degrees  become  almost  saturated  with  oil. 
Although  washed  several  times  the  second  night 
after  washing  it  was  ready  for  another  treatment, 
as  the  washing  did  not  take  out  the  oil.  As  an 
experiment  we  tried  chalk.  The  effect  was  in- 
stantaneous. By  holding  a  good-sized  piece  of  the 
aforesaid  article  against  the  belt  while  in  motion, 
after  awhile  using  a  scraper  and  scraping  it  off, 
then  applying  the  chalk  again,  and  repeating  the 
operation  every  hour,  we  found  the  desired  effect 
was  produced,  putting  an  end  to  the  trouble.  It 
is  the  best  thing  I  ever  saw  used  on  a  belt  that 
cannot  be  taken  off  and  put  through  a  process  to 
extract  all  the  oil  and  grease." 
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Pulleys 


made  in  all  sizes, 

from  3"  motor  pulleys  to  1 5  ft.  driving  pulleys, 
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Sole  Manufacturers  in  Canada  of 


The  "New  American"  Turbine 


( both  vertical  and  horizontal  J 
which  is  the   very  best  kind  of 
Water  Wheel  for  driving  electric 
machinery  by  water  power. 

Special  attention  given  to  the 
arrangement  and  production  of 
Superior  gears,  shafting,  &c. ,  for 
Electric  Stations. 
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M  "GLARK"  WIRE. 

Instilatioti  Giiarnnteed  ii-lierever  used,  Aerial, 
U»tIerf/fOund  or  submarine. 

In  a  letter  from  the  Inspector  of  the  Boston  Fire  Underwriters'  Union,  he  states  :  "A  thoroughly  reliable  and  desirable  Wire  in  every  respect.' 


The  rubber  used  in  insulating  our  wires  and  cab'es  is  especially  chemically  prepared,  and  is  guaranteed  to  be  water-proof,  and  will  not  deteriorate,  oxidize  or  crack,  and 
will  remain  flexible  in  extreme  cold  weather  and  is  not  aftected  "by  heat.  The  insulation  is  protected  from  mechanical  injury  by  one  or  more  braids,  and  the  whole  slicked 
with  CUrk's  Patent  Compound,  and  special  extra  finish,  which  we  have  now  adopted  for  all  our  solid  wires  as  an  extra  weatherproof  protection,  and  a'so  preventing  chaAng 
and  abrasion,  which  is  water,  acid,  and  to  a  very  great  extent  fireproof  Our  insulation  will  prove  durable  when  all  others  fail.  We  are  prepared  to  furnish  Single  Wires 
of  all  gauges  and  diameter  of  insulation  for  Telegraph  and  Electric  Lights  from  stock.  Cables  made  to  order.  We  are  now  prepared  to  furnish  our  Clark  Wire  with  a  white 
finish  for  ceiling  cleat  work  as  well  as  our  standard  color. 

Clark  Joint  Gum  should  be  used  for  making  waterproof  joints.  This  is  put  up  in  half-pound  boxes,  in  strips  about  one  foot  long  and  five-eighths  inch  wide,  and 
when  wrapped  about  a  joint  and  pressed  firmly  it  makes  a  solid  mass.    For  railway  and  Motor  use,  we   make  all  sizes  of  stranded  .md  flexible  with  Clark  insulation. 

We  guarantee  our  Insulation  wherever  used,  Aerial,  Underground,  or  Subrnarine,  and  our  net  prices  are  as  low.  if  not  lower 

than  any  other  firsl-class  Insulated  Wire.    We  shall  be  pleased  to  mail  Catalogues  with  terms  and  discounts  for  quantities, 


EASTERN  ELECTRIC  CABLE  CO., 

<>■/  to  6',>  Hampshire  Street, 
BOSTOlSr,  - 
HENRY  .4.  CI.ARK,  Tre-tsurer  and  C.en  l-Manager. 

HERHER  T  H.  EUSTl.S,  Pre-sident  and  Electrician. 
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Recent  experiments  have  been  made  with  ramie 
fibre  as  a  substance  for  making  steam  pipes. 
The  material  is  subjected  to  tremendous  hydraulic 
pressure,  and  being  unafiected  by  moisture,  will 
neither  shrink  nor  swell,  besides  being  a  non- 
conductor of  heat.  These  pipes  are  said  to  have 
twice  the  tensile  strength  of  steel  pipes. 

Tighteners.— Tighteners  are  mostly  required 
in  cases  where  belts  are  running  on  pulleys  large- 
ly differing  in  size.  They  should  be  run  near  to 
the  smaller  pulley,  whether  it  be  the  driver  or 
driven,  provided,  of  course,  it  is  practicable  to  do 
so.  There  may  be  cases  where  the  'tightener 
cannot  be  applied  close  to  the  small  pulley.  The 
object  of  having  the  tightening  pulley  closest  to 
the  smallest  of  the  two  pulleys,  is  to  use  it  for  the 
purpose  of  increasing  the  lap  of  the  belt  on  the 
pulley. 

In  considering  the  matter  of  the  value  of  a  coal 
for  boiler  purposes,  says  the  Boston  Journal  of 
Commerce,  the  rate  of  combustion  of  the  coal  is 
too  often  overlooked  by  the  careless  engineer, 
who,  glancing  at  what  appears  to  be  a  hot  fire, 
immediately  concludes  that  is  all  there  is  to  be 
desired-.  The  reason  why  so  much  bituminous 
coal  is  used  where  a  mixture  with  other  coals 
might  be  economical,  is  because  of  the  slow  rate 
of  combustion  of  the  poorer  fuel.  It  is  not  pos- 
sible to  get  as  much  power  from  a  boiler  with 
hard  coal  as  soft,  and  the  harder  the  coal  is  and 
more  difficult  to  burn  the  less  will  the  power  of  a 
given  boiler  be.  An  engine  must  have  the  steam, 
and  if  a  slow-burning  coal  is  to  be  used,  no  mat- 
ter how  hot  a  fire  is  obtained,  extra  boiler  power 
must  be  provided  because  the  boilers  are  less 
efficient  as  steam  producers.  If  a  coal  is  twice 
as  hard  to  burn,  twice  the  boiler  capacity  will  be 
required  to  supply  steam,  and  this  requires  the 
outlay  of  an  extra  large  plant  and  its  maintenance, 
and  in  the  most  of  our  mills  the  preference  is  not 
to  extend  the  size  of  the  plant,  hence  the  large 
use  of  b'tuminous  coal.  Mr.  Barrus  found  that 
the  labor  and  coal  to  produce  1000  horse  power 
in  a  day  was  much  less  with  a  mi>tureofpea 
and  dust  and  culm,  and  that  Nova  Scotia  culm 
would  produce  1000  horse  power  at  a  less  cost 
than  Cumberland,  but  the  greater  amount  of 
steam  produced  by  the  boilers  using  the  Cumber- 
land coal  was  an  advantage  that  the  cheapness  of 
the  other  coals  could  not  overbalance.  The 
harder  a  coal  is  to  burn  the  less  its  adaptability 
for  boiler  uses  from  a  practical  standpoint.  This 
is  one  thing  the  Nova  Scotia  coal  must  compete 
against. 
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YDLCANIZED  FIBRE  CO.  -s...x.,s«..  .s,3. 
so.  M..u..cx„p.«s  OP  HARD  VULCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks  and  special  shapes  to  order.   Colors,  lied.  Black  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 

Factoru:  WILMINGTON,  DEL.  OFFICE.:  14  DEY  S>T.,  NE.W  YORK. 


THE  CANADIAN  LOCOMOTIVE  &  ENGINE  CO.,  Ltd. 

KINGSTON,  -  ONTARIO. 

MANUFACTURERS  OF 

Locomotive,  Marine  and  Stationary  Engines 


Armington  &  Sims'  High  Speed  Engine  for  Electric  Light  Plant  etc., 

NOTICE. 

The  Canadian  Locomotive  &  Engine  Co. ,  Limited,  of  Kingston,  Ontario,  have  the  exclusive  hcense 
for  building  our  Improved  Patent  High  Speed,  Engine  for  the  Dominion  of  Canada,  and  are  fur- 
nished bv  us  with  drawings  of  our  latest  improvements. 

Providence,  R.  L  Nov.  i8th,  1889.  (Signed)        ARMINGTON  &  SIMS. 


THE 
HA2LET0N 
BOILER. 


Most 

Economical 
Boiler. 


CYCLE"  GAS  ENGINE 


IMPULSE  EVERY  REVOLUTION  without 
a  separate  pump.    NO  SLIDE. 


Descriptive  Catalogues  of  the  above  on  application. 


Please  mention  the  Electrical  News  when  corresponding  with  advertisers. 


Equip  your  Electric  Plants, 
Factories  and  Mills  with 


FAMOUS 

GRIP 
PULLEYS 


INSTANTANEOUS  IN  ACTION. 
SIMPLE  AND  THOROUGHLY  PRACTICAL. 
THE  ONLY  REALLY  SUCCESSFUL  GRIP 
PULLEY  AND  COUPLING. 


SAVES  TIME,  BELTING,  POWER. 


BRANTFORD 

CANADA 


IV. 
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thh  garlock  packing  company 

MANUFACTURERS  OF 

Garlock^ s  Patent  Steam,   Water  and  Ammonia 

:E>_A.oiciisrGi-s 


Hamilton,  Ont. 


DEALERS  IN'  Copncr  Catharine  and  Rebecca  Streets, 

Usudiirian  and  Plumbago  Flange  Packing 
and  Engineers'  Supplies. 

Elastic  Ring.  Our  Packing  is  in  use  in  over  2000  Engine  Rooms  in  Canada.      Write  for  Catalogue  and  References. 


Spiral. 


LONDON  MACHINE  TOOL  CO., 

JCONTOON,  -  ONTARIO, 

manufacturers  of 

Machinist  &  Bpass  Finishers'  Tools 

L  A.  MORRISON,  with  A.  R.  WILLIAMS,  General  Agents,  TORONTO.  ONT. 


OAK 
TANNED 


BEtTING 


'A'OKO-NTO 

7e  ttobk:  street 

Telephone  475. 


THE  J.  G.  MCLAREN  BELTING  GO.  Montreal 


It  is  no  longer  necessary  to  import  Carbon  Points. 

THE  PETERBOROUGH  CARBON  AND  PORCELAIN  CO. 

(LI3VCITEID) 

....  can  furnish  them  equal  to  any  in  the  world,  as  they  are  .... 

manufacturers  of 

CARBON  POINTS  for  all  Systems  of  Arc  Light,    BATTERY  PLATES,    CARBON  BRUSHES, 

and  all  kinds  of  forcelaiti  jor  Kleetrieal  and  Hardwari'  lines. 

TE  DOMINION  LEATHER  BOARD  00% 

manufacturers  of 

Leather  JBoa>x>cl  eind  Sti£fexxex*s  fox*  Boots  stxid  Slioes 

Asbestos  Mill  Board  for  Steam  Packing 
Friction  Pulley  Board,  the  best  friction  known 

PROPRIETORS  SAULT  AU  RECOLLET  PAPER  MILLS.^L^^^g'l^.^go^'J^&NlNgVEL^^^ 

Please  mention  the  Electrical  News  when  corresponding  with  advertisers. 


^ — -f\UTOMf\TIG 


PENBERTHY 


INJECTOR. 


PENBERTHY  INJECTOR  DETROIT,  MICH. 


CANADIAN 
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A  0J\  0a\  0j\  0A  a 


I 


LEniUCAL  NEWS 


INGINEERING 


□URNAL 


OLD  SERIES,  VOL.  XV.— No.  4. 
NEW  SERIES,  VOL.  III.— No.  4 


Toronto  and  Montreal,  Canada,  April,  1893. 


J  PRICE  10  CENTS 
I    $i.oo  Per  Yeah. 


IVIACNOLIA  METAL 

 IN  USE  BY  

Eight  Leading  Governments. 

BEST  ANTI-FRICTION  METAL  FOR 

High-sDeed  Engine,  Dunamo,  Rolling-Mill,  Steamship,  Railroad,  Saw-Mill,  Gotton-Mill,  FaDer-Mill,  Woolen-Mill, 
SilK-Mill,  Jute-Mill,  Rubber-Mill,  Sugar-Mill,  Flour-Mill  and  all  Machineru  Bearings. 

Mf\GNOLIf\  f\NTI  -  FRICTION  M&Tf\L  CO., 

London  Office:  75  Queen  Victoria  St.  Owners  and  Sole  Manufacturers, 

£.ra/'g.-1i^"£;L'r^^^^   7^  Cortlandt  Street,  NEW  YORK. 

JOHN  LANGTON  &  CO. 

 Canada  Life  Building,  Toronto 

ELEGTmGf\b  ■  ENGINEERS  -  f\ND  •  GONTRf^GTORS 

— —  ,   Complete  Plants  installed. 

Plants  requiring  special  combinations  of  Electrical  Machinery  a  Specialty. 

CORRESPONDENCE  SOLICITED. 

"  DIREGT-DRIVEN"  DYNftMOS  ror  large  and  small  plants.       SLOW  SPEED  GENERATORS  AND  MOTORS. 


Sole  Canadian  Agents  for  the  Waddell-Entz  Alkaline  Storage  Batteries. 

Automatic  Arc  Dynamos  and  Lamps. 
Direct  Current  Incandescent  Dynamos. 
Alternating  Current  Incandescent  Dynamos. 
Transformers  of  High  Efficiency. 
Electric  Motors.    All  Electric  Supplies. 

Our  record  for  the  past  lo  years  as  Electrical  Manufacturers  guarantees  purchasers  satis- 
faction.   Ask  our  customers  about  cost  of  repairs  on  Ball  apparatus. 


EXCLUSIVE  DOMINION  REPRESENTATIVES  OF 


National  Electric  Mfg.  Co. 


THE  BALL  ELECTRIC  LIGHT  COMPANY,  LIMITED, 

Incorporated  1882.  70  Pearl  Street,  TORONTO. 
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Montreal  Insulated  Wire  Works. 
J.  ROSS,  SON  &  CO., 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


MANUFACTURERS  OF 


INSULATED 
ELECTRIC  WIRES 

And  Wires  for  Annunciators, 
Offices,  Magnets  and 
Dynamos. 


Factory:  41  H  William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed. 

p.  O.  Box,  1496. 

E.  GflRL  BRElTHftUPT 

CONSULTING 

Electrical  Engineer 

Graduate  in  Electrical  Engineering  at  Johns 

Hopkins  University,  Baltimore. 
 Address  :  BERLIN,  ONT. 


Edgene  F.  Phillips  Electrical  Works 


MANUFACTURERS  OF 


ELECTRIC  LICHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

FfVRf\Df\Y  Gf^BLES. 
RAILWAY  FEEDER  AND  TROLLEY  WIRE. 


OFFICE  AND  FACTORY  : 

St.  Gabriel  Locks,  'T\/rO'Kr'T'T?.Tn  A  T. 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  meJium  for  advertise- 
ments for   '  Tenders.' 


CANADIAN  CCfNTRACT  RECORD 

TORONTO. 


lEEasrMACHlHEil^ 

WSE^h  >N.P  ET  R I  ^  V9 
Ijjlil^^  To  R,o|sir6,  Canada^ 


mmmm^ 

Write  for  Price  List  and  Discounts. 


DOMINION  WIRE  MAN'FG.  CO.,  Ltd 


Guaranteed  pure  Lake  Copper  of  the  highest  conductivity,  carefully  drawn  to  decimal  gauges,  and  equal  in  quality  and 

finish,  and  price  guaranteed  lower  than  can  be  imported. 

Capacity:  10  Tons  Per  Day, 

TINNED  COPPER  WIRE,  MERCHANTS'  COPPER  WIRE, 

GALVANIZED  TELEPHONE  and  TELEGRAPH  WIRE. 

During  the  last  year  we  have  increased  our  capacity  tor  the  manufacture  of  IRON  AND  STEEL  WIRE  of  all  sizes,  STEEL  WIRE  NAILS, 
STEEL  AND  BRASS  WOOD  SCREWS,  and  are  now  prepared  to  fill  all  orders  promptly  at  lowest  prices  consistent  with  quality.  When  prepared 
to  order  please  write  us  for  Discounts. 
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A  compHny  h;is  been  formed  at  Montreal  with 
a  capital  of  $soo,ooo  under  the  name  of  "The 
Central  Electric  Company  of  Montreal,  Ltd." 
Louis  Perrault,  Honore  Beaugard,  Merthiaume, 
Ldgar  Lovelace,  Joseph  Dupuis,  Joseph  Melan- 
'-an,  Joseph  Rodier,  Alphonse  Raza,  Charles 
Herger,  James  Cochrane,  Ludger  Cousineau  and 
St.  Louis  Brunet,  Montreal,  are  all  interested  in 
the  new  concern. 

FIRSTBROOK  BROS. 

King  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BLOCKS 

AND  GROSS-flRMS. 

WRITE  FOR  PARTICUL.ARS. 


THE 

Morse 
Valve 
Reseating 
Machine 

will  reface  in  posi- 
tion any  valve 
fiom  X  to  14 
in.  flat  or  taper 
seat. 


Send  for  new  Cata- 
logue,   with  the 
names  of  1,000 
users. 

Darling  Bros. 

Reliance  Works     -  Montreal. 


COTTON  WASTE 

For  Railway,  Machinist  and  Engineers'  uses. 

Electric  ZiONGstock 

FOR  ELECTRICAL  USES  A  SPECIALTY. 

ARNOLD  FENWICK  &  CO. 

Factory  and  Office,  MONTREAL 

NOTICE. 
C.  W.  HENDERSON 

Manufacturer  and  Contractor 
Electrical  Supplies 

will  move  about  April  ISth  to  eorner 
Bleury  and  Jurops  Street,  Montreal. 

Electrical  repairs  of  all  kinds  

Estimates  furnished  on  construction  work. 


-THE- 

Canada  UUmberrrian 

PUBLISHED  MONTHIA'  UV 

Gr-  3VLOIiTinVEEI£ 

Canada  Life  Assurance  BIdg.    -    TORONTO,  ONT. 
Stihscription  $i.ix>  fier year  in  advance. 

:  -  WSNTS  -  ■ 

1"  F  you  want  a  particular  lot  of  lumber,  or  have  one 
JL  to  dispose  of ;  if  you  want  to  buy  or  sell  timber 
limits  ;  if  you  have  a  mill  for  sale  or  want  to  buy  one  ; 
if  you  have  a  piece  of  second-hand  machinery  to  dis- 
pose of,  or  want  one  ;  if  you  want  a  situation  ;  if  you 
want  an  employee  for  any  purpose ;  an  inexpensive 
advertisement  under  the  heading  of  "Wanted"  or 
"  For  Sale"  is  the  easiest  and  quickest  way  to  acccm- 
plish  what  you  wish. 

An  advertisement  in  the  Canada  Lumberman  is  the 
cheapest  and  best  salesman  you  can  employ  ;  it  is  not 
only  always  on  the  road,  but  on  all  the  roads  at  once. 


F.  £.  Dixon  ^  Co. 

manui-actl;keks  (ji- 


LEATHER*  BELTING 


70  KING  STREET  EAST,  TORONTO. 
Headquarters  for  Electric  and  Dynamo  Belting. 

We  have  the  following  Leather  Belts  in  use  in  the  works  of  the 
Toronto  Electric  Light  Co.  : — 

One  36  inch  belt  98  feet  long. 
[This  belt  has  been  in  constant  use  since  August,  1885,  and  looks 
good  for  another  ten  years  yet.]  Also 

One  36  inch  belt  100  feet  long.         One  38  inch  belt  100  feet  long. 
One  36  inch  belt  123  feet  long.         One  24  inch  belt  100  feet  long. 
Adid  over  1500  feet  of  8  inch  belting. 
All  the  above  belts  are  DOUBLE  THICKNESS  and  are  all  giving  satisfaction. 
The  38  inch  belt  is  the  largest  belt  ever  made  in  this  Province. 

The  follovvino  Electric  Companies  are  also  using  our  Belting  : 
The  Toronto  Construction  and  Electrical  Supply  Co. 
The  Ball  Electric  Light  Co. 
The  Hamilton  Electric  Li^ht  &  Powet  Co. 
The  Niagara  Falls  Electric  Light  Co. 
West  Toronto  Junction  Electric  Light  Works. 
The  St.  Thomab  Electric  Light  Co. 
The  Barrie  Electric  Light  Co. 
The  Berlin  Electric  and  Gas  Co. 
The  Woodstock  Electric  Light  Co. 
The  Manitoba  Electric  and  Gas  Light  Co.,  Winnipeg. 
The  Goderich  Electric  Light  Co. 
The  Markham  Electric  Light  Co. 
The  Oshawa  Electric  Light  Co. 
The  Orangeville  Electric  Light  Co. 
The  Port  Arthur  Electric  Railway  Co. 
AND  OTHERS. 

We  are  the  only  Belt  Manufacturers  in  this  Provinee  who  can  show 
Belts  of  OUR  OWN  MAKE  which  have  been  in  use  AS  LONG  AS  FIVE 
YEARS.  We  can  point  to  belts  of  our  own  make  in  THIS  CITY  ALONE 
which  have  been  in  constant  use  for  TEN,  THIRTEEN  and  even  NINE- 
TEEN years,  and  are  still  good. 

We  are  prepared  to  furnish  Belts  of  any  size,  two  or  three  ply,  of  any 
width.    Every  belt  fully  guaranteed. 
Send  for  Discounts.         Dixon's  Belting  Hand-Book  mailed  free  on  application. 


Please  mention  the  Electrical  News  when  corresponding  with  adv  ertisers. 


A  Allan,  President.  J.  O.  Gravel,  Sec.-Treas.         F.  Scholes,  Man.-Director. 

THE  CANADIAN  ROBBER  CO.  OF  MONTREAL 

CAPITAL,  -  $2,000,000.  . 

MANUFACTURERS  OF  ALL  KINDS  OF 

S°  RUBBER  GOODS 

FOR  ELECTRICAL  PURPOSES, 

 INCLUDING  

BLACK  AND  WHITE  TAPES,  TUBINGS. 

ROD,  SHEET,  TELEPHONE  RECEIVERS,  ETC. 

Rubber  Beltings,  all  kinds  of  Hose,  Packings,  etc. 
Mould  Goods  of  every  description. 


WESTERN  BRANCH : 

COR.  FRONT  AND  \'0N(;K  STS.. 

J.  H.  Walker,  Manager. 


TORONTO 


1 
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Kay  Electric  Works 

No.  263  James  Street  N.,  Hamilton,  Ont. 

.  .  .  MANUFACTURERS  OF  .  .  . 

DYNAMOS 


For  Arc  and  ...... 

Incmdescent  Lighting. 

MOTORS 

From  ys  H.  P.  to  50  H.  P. 
Electro  Plating  Machines  and  General 


Electrical  Appliances.  Special  attention 

to  Mill  and  Factory  Lighting  

WRITE  FOR  CIRCULARS. 


THE  RELIANCE  ELECTRIC  MFG.  CO.,  Ltd. 


WATEBFOBD,  ONT, 

MANUFACTURERS  OF  ALL  KINDS  OF 


FOR  LIGHTING  AND  TRANSMISSION  OF  POWER. 


Constant  Current  and  Constant  Potential  Dynamos,  for  Arc 
and  Incandescent  Lighting. 

Electric  Railway  Generators  and  Motors. 

Stationary  Motors  of  any  horse-power,  to  run  on  Arc  and 
Incandescent  Circuits. 


Arc  Lamps  for  Constant  Current  and  Constant  Potential 
Circuits. 

Our  Dynamos,  Generators  and  Motors  are  automatic  and 
self-regulatmg. 

All  kinds  of  Station  Fixtures,  Switches,  Lightning  Arresters, 
Rheostats,  Ammeters,  Volt-meters,  &c.  &c. 


We  give  special  attention  to  Long  Distance  Transmission  of  Power.  Our  apparatus  is  simpler 
and  contains  more  merit. than  any  other  on  the  market. 

WRITE  US  FOR  PARTICULARS  AND  PRICES. 


Head  Office  and  Works:  WATERFORD,  ONT. 


Toronto  Office :  141  King  St.  West,  TORONTO,  ONT. 


FINE  -  -  .i. 


E 


c- 


E 


Street  Cars 


OUR  SPECIALTY  


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 


Pf^TTEF^SON  6c  GORBIN. 

ST.  CATHARINES,  ONT. 


TELEPHONES 


WE  MANUFACTURE 

Standard  Bell  Teleptiones 

AND 

Warehouse  Telephones. 

ALSO 

Carbon  Transmitter  Telephones. 

Local  exchanges  fitted  up.     All  line  material  supplied 

Ste.  Julie,  Sept.  sth,  1892. 
T.  W.  NESS,  Esq.,  Montreal. 

Dear  Sir, — We  are  happy  to  state  that  your 
telephones  and  switches  are  giving  us  good  satis- 
faction. We  have  three  sorts  of  switches  and 
we  find  yours  tar  preferable.  There  is  now  about 
forty  of  your  telephones  in  operation  on  our  line. 
Every  one  works  well,  and  we  intend  to  use  no 
other.  Yours  very  truly. 

The  Megantic  Telephone  Co. 


Write  us  when  you  want  anything  electrical. 
Key  Sockets,  Maffneto  Bells, 

Switches,  A.nnunciators, 
Vut-outa,  Bells, 
Wire,  Batteries, 
Tjonips.  Push  Buttons,  tS:t., 


Shades, 


Dynamos  and  Motors 


T.  W.  NESS 


Canadian  Headquarters  for 
Electrical  Supplies. 


749  Craig  Street,  MONTREAL 


CANADIAN 


Electrical  News 


AND 


STEAM  ENGINEERING  JOURNAL. 
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THE  NEW  WESTINGHOUSE  STOPPER  LAMP. 

In  our  last  issue  mention  was  made  of  the  invitation  ex- 
tended by  the  Westinghouse  Company  to  its  friends  to  inspect 
the  machinery  to  be  exhibited  by  it  at  the  World's  Fair,  and 
also  to  inspect  the  new  stopper  lamps,  a  large  number  of  which 
are  burning  at  the  shops  in  Alleghany. 

We  have  fully  described  the  machinery  and  have  also  had 
occasion  to  refer  to  and  describe  the  new  lamp  in  our  issue  of 


During  the  exhausting  of  the  lampf,  the  Westinghouse  Com- 
pany introduced  nitrogen  gas  at  intervals,  for  the  displacement 
of  the  oxygen  of  the  air,  so  that  the  residual  atmosphere,  when 
exhaustion  has  been  carried  to  the  last  point,  consists  largely,  if 
not  entirely,  of  nitrogen. 

As  will  be  seen  in  Fig.  i,  the  lamp  is  complete  m  itself  and 
can  be  readily  adapted  to  any  type  of  socket.  The  lamp  is 
pushed  mto  the  base  by  which  contacts  are  made  into  the 


Fig.  I.— Stopper  and  Bulb  of  New  Westinghouse  Lamp. 

Oct.  26,  1892,  but  we  think  our  readers  will  be  interested  in  some 
exact  photographic  reproductions  which  we  give  on  this  page 
and  which,  for  the  first  time,  show  accurately  all  the  details  of 
the  new  lamp.  It  will  be  noted  that  the  stopper,  consisting  of 
glass,  has  the  leading  in  wires  passed  through  it  for  a  distance 
of  an  inch  and  a  quaiter.  This  length  allows  of  a  perfect 
seal  being  obtained.  The  leading-in  wires  are  of  iron,  and  a 
special  glass  is  employed,  the  coefficient  of  expansion  of  which 
is  practically  the  same  as  that  of  the  iron  ;  thus  the  use  of  plati- 
num is  avoided.  The  iron  leading-in  wires,  it  will  be  observed, 
are  thickened  at  the  bottom,  making  two  stubs  which  are  quite 
stiff,  upon  which  the  contracts  in  the  base  hear. 

The  stopper  is  ground  in  a  special  machine  and  fits  into  the 
corresponding  neck  in  the  bulb  of  the  lamp.  When  the  stopper 
is  inserted,  a  cement  is  applied  which  aids  to  maintain  a  perfect 
seal.  When  it  becomes  necessary  to  renew  the  filament,  the 
stopper  is  removed,  a  new  filament  is  attached  to  the  leading-in 
wires,  the  stopper  is  re-inserted,  and  the  lamp  is  again  exhausted. 
This  operation  can  be  accomplished  at  a  very  small  cost,  and 
hence  there  ought  to  be  no  excuse  for  the  continued  'fise  of 
blackened  lamps. 


Figs.  2  and  3. — Sockets  for  Westinghouse  Stopper  Lamp. 

leading-in  wires ;  the  base  is  then  pushed  into  the  socket,  no 
screw  motion  being  employed.  Fig.  2  shows  the  base  employed 
for  use  on  Edison  sockets. 

A  special  and  very  simple  form  of  pendant  switch  has  also 
been  designed  for  use  with  the  lamp,  as  illustrated  in  Fig.  3. 
By  merely  pushing  in  the  white  or  black  button,  the  lamp  is 
switched  on  or  off,  and  this  can  be  readily  accomplished  by  the 
the  use  of  one  hand. — Electrical  Engineer. 


After  spending  several  million  fiollars  on  their  cable  street  railway,  PHila- 
delphia  is  about  to  abandon  the  system  for  thai  of  the  trolley. 

In  operating  street  railway  plants  by  electricity  generated  by  water-power, 
says  Engineering,  the  excessive  variations  of  load  unavoidable  in  such 
service  has  rendered  the  problem  of  efficiency  regulating  the  generating 
power  an  extremely  perplexing  one.  The  inertia  and  incompressibility  of 
water  render  it  impossible  to  control  the  flow  with  sufficient  promptness  to 
follow  closely  the  sudden  changes  of  load.  In  a  street  railway  plant  at 
Oswego,  N.  Y.,  this  difficulty  seems  to  have  been  met  quite  successfully  by 
the  use  of  an  artificial  resistance  of  iron  wire  of  a  capacity  nearly  equ.tl  to 
the  maximum  output  of  the  generators.  This  makes  a  compensation  which 
may  be  automatically  *aried  so  as  to  maintain  a  constant  load  on  the 
generators,  notwithstanding  the  fluctuations  of  the  live  load. 
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TORONTO  NO.  1  C.  A.  S.  E. 

The  Toronto  Association  No.  i  held  its  second  open  meeting 
this  season  in  the  Shaftesbury  Hall,  on  Friday,  the  loth  ultimo, 
Mr.  W.  G.  Blackgrove,  the  President,  presidin.^. 

Mr.  George  C.  Robb,  chief  engineer  of  the  Boiler  Inspection 
&  Insurance  Co.,  delivered  an  interestmg  and  practical  lecture 
on  "  Boiler  Explosions  "  which  was  j^reatly  appreciated  by  the 
large  number  present.  The  speaker,  in  opening  his  remarks, 
stated  that  he  was  unable  m  any  dictionary  to  find  a  good 
definition  of  the  word  "  explosion."  In  one  book  it  was  defined 
as  "a  sudden  bursting  of  noise"  and  in  another  place  it  was 
explained  as  being  "  a  sudden  expansion  of  a  substance  or  an 
elastic  fluid,"  but  neither  of  these  or  other  definitions  in  such 
books  gave  a  technical  meaning  of  the  word. 

Boiler  explosions,  he  thought,  could  arise  from  one  of  four 
causes,  but  before  dealing  with  these,  he  would  like  to  speak  of 
two  reasons  often  given,  but  wrongly  accounting  for,  these 
occurrences,  viz :  Electricity  and  gas  from  decomposition  of 
water.  As  regards  the  first,  that  theory  had  been  knocked  on 
the  head  by  the  experiments  of  Prof.  Faraday,  which  proved 
that  electricity  supposed  to  be  in  boilers  was  only  produced  by 
the  friction  of  escaping  steam  and  water,  and  was  not  inside  the 
boiler  at  all.  If  anybody  could  prove  electricity  to  exist  in 
boilers,  they  could  make  their  fortunes,  as  that  would  do  away 
with  the  necessity  of  using  steam  engines  and  dynamos  to  pro- 
duce electricity.  As  to  the  second  erroneous  reason  commonly 
given,  no  gas  would  be  found  in  a  boiler  that  could  bring  about 
an  explosion  by  itself.  The  question  therefore  was,  what  force 
produced  these  calamities  ?  The  lecturer  considered  it  was  the 
energy  stored  in  the  water,  and  the  more  water  there  was  in  the 
boiler,  the  t^reater  and  stronger  was  the  explosion,  although 
many  still  believed  in  the  old  idea,  that  if  a  boiler  had  enough 
water  it  could  not  explode.  The  energy  in  water  at  a  tempera- 
ture of  100  pounds  pressure  or  337°  F.  in  falling  to  100°  F.  has 
an  escape  of  237  units  of  heat  from  each,  and  a  unit  equals  772 
pounds  raised  one  foot.  If  all  the  energy  stored  in  the  water 
over  100"  F.,  could  be  utilized,  each  pound  of  water  would  yield 
enough  to  lift  90  tons  one  foot  high. 

The  speaker  went  on  to  show  how  this  great  torce,  once  an 
opening  was  made  for  a  commencement  of  its  escape  at  any 
weak  pomt  in  the  boiler,  would  first  rupture  the  parts  of  the 
boiler,  and  then,  as  it  reached  the  outer  air,  would  momentarily 
displace  the  pressure  of  the  atmosphere.  This  displacement 
would  be  quickly  followed  by  condensation  of  the  escaped  steam 
and  a  return  of  the  atmospheric  pressure.  When  the  force  sud- 
denly escaping  from  an  exploding  boiler  was  thus  considered, 
and  the  power  of  a  return  shock  from  the  atmospheric  pressure, 
taken  into  account,  it  was  no  wonder  that  such  disastrous  re- 
sults were  often  produced  by  boiler  explosions. 

The  four  actual  causes  of  boiler  explosions  were  then  con- 
sidered. 

1.  Defective  Construction — either  from  faulty  design  or  bad 
workmanship.  Defective  staying  of  flat  surfaces  was  alluded  to 
as  a  common  cause. 

2.  Corrosion,  and  consequent  weakening  of  some  part  of  the 
boiler,  if  the  boiler  was  exposed  to  pressure. 

3.  Over-heating  of  Plates. — Low  water  or  the  presence  of  some 
form  of  deposit  would  cause  over-heatmg.  With  many,  low 
water  was  considered  a  fine  explanation  of  nearly  every  boiler 
explosion.  As  a  matter  of  fact,  it  was  not  a  common  cause_ 
There  was  a  general  belief  that  if  the  plates  became  red  hot  and 
water  was  caused  to  flow  over  them,  explosion  would  follow 
immediately.  Experiments  recently  made  in  England  with  a 
large  boiler,  in  which  the  plates  over  the  surfaces  were  made  red 
hot  and  water  pumped  on  them,  failed  completely  to  produce 
explosion  ;  the  plates  were  injured  and  the  joints  leaked,  but 
that  was  all. 

4.  Over-pressure,  which    was   generally   brought  about  by 
defective  safety  valves. 

In  support  of  these  statements  the  lecturer  referred  to  several 
cases  that  had  come  under  his  personal  notice  in  Ontario,  and 
explained  clearly  by  means  of  sketches  on  a  bl.ack-board  the 
reasons  of  the  several  explosions  he  referred  to.  The  preven- 
tion of  explosions  was  next  referred  to.  The  neces'sity  for  care- 
ful attention  to  this  matter  was  proved  by  the  statement  of  the 
Hartford  .Steam  Boiler  Insurance  Co.,  that  in  the  United  States 


during  1893  there  were  269  boiler  explosions,  causing  the  death 
of  298  persons  and  injury  to  442. 

The  speaker  thought  the  first  step  was  to  be  sure  that  the 
boiler  was  well  made  and  the  proper  material  used,  designed  so 
as  to  be  strong  enough  for  safety  at  the  intended  pressure. 
The  boiler  should  be  managed  by  a  competent  engineer  who 
realized  the  dangers  to  be  guarded  against.  Frequent  and 
thorough  examinations  of  the  boiler  should  be  made  by  some 
one  in  a  position  to  judge  of  its  condition.  There  is  in  England 
a  law,  which  requires  the  user  of  every  steam  boiler  to  report 
every  accident  of  the  nature  of  an  explosion,  within  twenty-four 
hours  after  its  occurrence.  Investigation  follows,  and  the  court, 
formed  generally  of  two  engineers  and  a  lawyer,  has  power  to 
punish  whoever  is  proved  to  have  been  at  fault.  This  act  has 
worked  well  in  England  and,  he  thought,  a  similar  one  in  Can- 
ada would  be  productive  of  good  results. 

At  the  close  of  the  lecture  several  questions,  put  by  the  mem- 
bers of  the  Association,  were  answered  and  additional  explana- 
tions given  in  regard  to  the  points  laised. 

A  vote  of  thanks  to  Mr.  Robb,  proposed  by  Mr.  A.  M.  Wick- 
ens  and  seconded  by  Mi.  G.  C.  Mooring,  having  been  carried 
unanimously,  the  meeting  was  brought  to  a  close. 


TORONTO  STREET  RAILWAY  COMPANY. 

Rapid  progress  has  been  made  with  the  new  power  house 
for  the  Toronto  Street  Railway  Company,  situated  at  the  corner 
of  Frederick  and  Front  streets.  The  necessary  alterations  to 
the  premises  cost  the  large  sum  of  $50,000,  which  includes  $9,000 
for  the  chimney  shaft,  which  is  175  feet  high  and  is  said  to  be 
the  tallest  in  Toronto.  The  twelve  boilers  with  their  furnaces 
are  fixed;  each  has  a  diameter  of  72  inches  and  is  18  feet  long. 
They  were  built  by  the  Poison  Co.,  of  Toronto.  The  smoke 
breeching  to  these  was  executed  by  Mr.  John  Abell,  Toronto. 
It  is  of  heavy  boiler  plate  and  is  about  the  finest  piece  of  work  of 
its  kind  on  this  continent.  The  foundations  to  carry  the  engines 
took  over  a  million  and^a  halt  of  bricks,  and  each  has  a  base  of 
solid  concrete  underground  ten  feet  deep. 

There  will  be  four  double  cross  compound  engines  and  a 
a  single  one  having  an  18  inch  stroke  with  21  and  36  inch  cylin- 
der. These  were  made  by  Messrs.  Armington  &  Sims,  Provi- 
dence, R.  I.  It  is  to  be  regretted  that  the  company  did  not 
get  this  part  of  the  work  also  done  in  Canada. 

The  Corliss  cut-ofT  allows  for  an  expansion  of  the  steam  by 
means  of  five  large  gigantic  condensers  fixed  in  the  basement ; 
a  vacuum  will  thus  be  caused  at  the  end  of  every  stroke.  The 
supply  from  these  condensers  will  come  direct  from  the  bay  by 
means  of  a  30  inch  main  now  being  laid,  and  after  cooling,  the 
steam  will  be  dischared  into  the  sewer. 

One  of  the  engines  is  already  fixed,  and  is  expected  to  be  in 
use  very  shortly.  Ten  carloads  of  machinery  have  arrived  and 
by  the  beginning  of  June  next  the  whole  of  the  works  will  be 
completed,  when  we  hope  to  give  some  further  details  and  illus- 
trations of  what  promises  to  be  one  of  the  finest  power  houses 
in  America. 

The  company  are  also  making  extensive  preparations  for  the 
coming  season.  They  have  already  fifty-nine  motor  cars  fully 
equipped.  Forty-six  cars  are  at  present  running  on  the  streets. 
Sixty  new  open  cars  are  in  course  of  construction,  and  many  old 
ones  are  being  overhauled  and  repainted.  A  private  car  is 
being  built  for  the  directors,  and  is  being  fitted  up  regardless  of 
expense.  It  will  be  somewhat  larger  than  the  new  electric  cars 
now  running,  and  is  a  rare  specimen  of  fine  workmanship.  A 
storehouse  capable  of  sheltering  81  cars  has  been  built  on  York- 
ville  Avenue.  It  is  a  brick  structure  250  feet  long  and  100  feet 
wide  ;  there  are  nine  tracks  running  full  length  of  the  building, 
three  of  which  are  excavated  underneath  to  allow  workmen  to 
carry  out  repairs  to  the  tracks  without  removing  the  cars.  There 
is  also  a  complete  blacksmith  shop  in  the  building. 


PUBLICATIONS. 

The  literary  features  of  the  The  Arena  for  February  are  a  carefully  pre- 
pared biographical  sketch  of  the  "  Life,  Character  and  work  of  Charles 
Darwin"  by  the  editor.  A  second  argument  in  tavor  of  Shakespearean 
authorship  by  Dr.  W.  J.  Rolfe,  the  eminent  Shakespearean  scholar.  A 
story  by  the  Canadian  poet,  William  P.  McKenzie,  entitled  "Was  it  Pro- 
phecy?" and  a  poem  entitled  "  Tne  Minority."  This  number  is  rich  in  able 
discussions  of  vital  Social  and  Economic  problems. 
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QUESTIONS  AND  ANSWERS. 

"  Young  Engineer"  asks  : — 

1st.  How  to  work  out  indicator  diagram  ? 

This  question  is  not  very  explicit.  The  indicator  diagram  is 
worked  out  for  so  many  different  purposes,  that  a  whole  volume 
might  be  written  on  this  subject.  If  "  Young  Engineer"  merely 
wants  to  know  how  to  work  out  the  horse  power,  the  following 
will  help  him  :  The  diagram  should  be  divided  into  ten  equal 
divisions  lengthways.  In  the  middle  of  each  of  these  divisions 
draw  a  line  at  right  angles  with  the  atmospheric  line.  Measure 
on  each  of  these  lines  the  number  of  pounds  pressure  between 
the  steam  line  and  the  exhaust  line  of  the  diagram.  Add  the 
ten  numbers  together  and  divide  by  ten,  and  the  result  is  the 
average  pressure  of  steam  on  the  piston  available  for  work. 
Then  multiply  the  area  of  the  piston  in  square  inches  by  the 
average  pressure  in  pounds  and  by  the  number  of  feet  the  piston 
moves  in  one  minute,  and  divide  by  33,000,  and  the  result  is  the 
horse  power. 

2nd.  Is  the  jjressure  on  the  slide  valves  equal  to  the  area  of 
ports,  or  is  the  total  surface  of  valve  to  be  considered  ? 

If  the  valve  is  absolutely  tight  against  the  face  on  which  it 
moves  then  the  whole  surface  should  be  taken  into  account  in 
estimating  the  pressure  on  the  face.  Very  few  valves  are  thus 
absolutely  tight,  and  the  area  of  ports  covered  by  the  valve  will 
in  most  cases  give  more  accurately  the  load  when  multiplied  by 
the  pressure  of  steam  on  the  back  of  the  valve.  When  making 
such  a  calculation  the  pressure  on  the  othei  side  of  the  valve 
must  be  taken  into  account,  and  if  engine  is  a  condensing  one, 
the  effect  of  the  vacuum  will  add  probably  12  lbs.  per  sq.  inch 
to  the  pressure  on  an  area  equal  to  that  of  exhaust  port. 

3rd.  Why  will  a  long  chimney  give  a  fiercer  draught  than  a 
a  short  one  ? 

The  velocity  of  draught  is  due  to  the  falling  of  a  body  of  cold 
air  from  a  height  equal  to  that  of  the  top  of  the  chimney  above 
the  grate  bars.  It  is  a  well  known  fact  that  the  velocity  of  a 
falling  body  increases  with  the  distance  through  which  it  falls. 
The  draught  of  a  chimney  follows  this  same  law,  but  allowance 
for  friction  and  for  weight  of  the  air  inside  the  chimney  has  to  be 
made. 

4th.  In  calm  weather,  the  sun  not  s'hming,  the  temperature  of 
boiler  and  furnace  the  same  as  atmosphere,  is  there  a  draught  in 
furnace  ? 

This  question  implies  so  many  hypothetical  conditions  that 
the  best  way  to  get  an  answer  will  be  to  go  to  a  furnace  when 
under  the  conditions  stated  and  try  whether  or  not  there  is  a 
draught.  In  a  general  way  it  may  be  stated,  however,  that  un- 
less there  be  a  difference  of  pressure  there  will  be  no  draught, 
and  the  necessary  difference  of  pressure  is  generally  obtained  by 
making  a  difference  in  temperature.  If  there  is  a  higher  tem- 
perature in  the  upper  part  of  the  chimney  than  in  the  furnace 
there  will  be  a  draught  from  the  furnace  and  up  the  chimney. 

Mr.  T.  J.  Trapp,  of  New  Westminster,  B.C.,  requests  through 
the  Electrical  News,  or  any  of  its  readers,  information  on  the 
subject  of  the  application  of  electricity  to  mining  operations. 
We  have  in  a  measure  complied  with  our  correspondent's  re- 
quest, but  would  be  pleased  if  our  readers  would  supplement  the 
information  given  by  sending  us  contributions  on  the  subject. 

NOTES. 

The  trustees  of  the  Montreal  Association  of  the  Canadian  Association  of 
Stationary  Engineers  are  authorized  to  purchase  a  working  model  of  a  Cor- 
liss engine.  This  Association  will  on  May  ist  remove  their  quarters  to  the 
Oddfellows'  Hall,  Craig  St. 

At  the  weekly  meeting  of  the  Marine  Engineers  held  in  Shaftesbury  Hall 
on  March  ist,  Mr.  Crabtree  exhibited  a  new  valve  regulating  machine  and 
explained  its  working.  President  S.  A.  Mills  preside!^.  The  society  ap- 
pears to  be  prospering ;  several  new  members  were  elected  at  this 
meeting,  and  steps  are  being  taken  to  amalgamate  all  the  lodges.  A  re- 
port was  also  read  to  the  effect  that  another  branch  of  the  Association  had 
been  formed  at  Halifax. 

It  is  a  matter  of  continual  and  incre.ising  surprise  to  us,  that  any  boiler 
maker  of  repute  should  be  willing  to  send  out  boilers  of  over  30  inches  in 
diameter,  without  the  fullest  pro\isions  for  gaining  access  to  the  interior. 
Corrosion,  pitting,  grooving,  deposit  of  scale — these  and  many  other  defects 
can  be  detected  and  sat'sfactorily  observed  only  by  direct  observation  of  the 
mner  stirfaces  ;  and  when  a  boiler  is  large  enough  to  admit  a  man,  it  should 
always  be  provided  with  a  manhole.  To  omit  such  an  important  opening 
is  highly  dangerous.  —  The  Locomotive. 


TESTING   ARC  CIRCUITS. 

The  following  device,  for  locating  faults,  such  as  leaks, 
grounds,  crosses,  etc.,  and  for  determining  the  number  of  lamps 
burning  on  a  circuit,  says  A.  H.  Manwaring,  in  the  Electrical 
World  may  be  of  interest  to  central  station  managers.  It  con- 
sists of  a  series  of  resistances,  as,  for  instance,  a  bank  of  sixty 
incandescent  lamps  of  high  voltage,  and  a  switch  arranged  to 
cut  off  circuit  one  incandescent  lamp  after  the  other,  a  double 
contact  grounding  switch,  an  automatic  switch  to  protect  the  in- 
candescent lamps  from  accidental  swinging  grounds,  etc.,  and  a 
special  indicator  to  determine  the  number  of  lamps  desired. 

In  making  a  te-t,  the  first  operation  is  to  determine  how  many 
arc  lamps  are  burning  on  the  circuit.  This  is  done  by  connect- 
ing the  two  flexible  cables  (that  are  attached  to  the  test  board; 
one  to  the  positive  and  one  to  the  nagative  side  of  the  circuit  to 
be  tested.  This  connects  all  the  sixty  incandescent  lamps  in 
series  as  a  shunt  to  the  main  or  arc  circuit ;  then  the  incan- 
descent lamps  are  cut  out  of  circuit,  one  by  one,  with  the  centre 
switch  shown  in  the  cut,  until  the  indicator  needle  reaches  the 
standard  mark  on  the  scale.  The  number  of  incandescent 
lamps  remaining  in  circuit  is  equivalent  to  the  number  of  arc 
lamps  burning  on  the  main  circuit.  After  having  determined 
the  number  of  lamps  burning,  the  operator  moves  the  ground- 
ing switch — inarked  P — which  disconnects  the  negative  side  of 
the  test  board  from  the  main  circuit  and  connects  it  to  ground. 
The  test  is  then  made  the  same  as  before,  by  cutting  out  the  in- 
candescent lamps,  and  if  a  ground  exists  the  indicator  needle  is 
brought  up  to  the  standard  mark  on  the  scale,  and  the  number 
of  incandescent  lamps  remaining  in  circuit  is  equivalent  to  the 
number  of  arc  lamps  on  the  positive  wire  between  the  dynamo 
and  the  ground. 

To  determine  the  number  of  arc  lamps  on  the  negative  side  of 
the  main  circuit  between  the  dynamo  and  the  ground,  the  oper- 
ator reverses  the  grounding  switch  and  repeats  the  test.  If  the 
number  of  lamps  on  the  positive  side  and  those  on  the  negative 
side  to  ground  do  not  equal  the  numbe"- of  lamps  indicated  on 
the  first  test,  the  ground  is  not  a  perfect  one,  but  offers  a  resis- 
tance, an-l  the  difference  should  be  added  equal  to  the  number 
of  lamps  on  each  side,  to  locate  the  ground  accurately.  Thus,  if 
he  gets  40  lamps  across  on  first  test,  20  lamps  P.  second  test, 
and  only  10  lamps  N.  on  third  test,  he  adds  5  to  each  of  the  posi 
tive  and  negative  sides,  locating  the  ground  between  the  25th  and 
29th  lamps  of  the  positive  side  of  the  circuit.  Aground  on  un- 
derground cable  is  located  in  the  same  way  as  on  an  air  line, 
between  two  lamps. 

A  swinging  ground  is  located  by  cutting  out  of  circuit  only  a 
few  of  the  incandescent  lamps  at  a  time,  and  watching  the  de- 
flection of  the  needle  when  the  ground  swings  on,  continuing  to 
cut  out  the  incandescent  lamps  until  the  swing  of  the  needle 
reaches  the  standard  mark  on  the  scale. 

To  locate  a  cross  between  two  different  circuits,  first  see  that 
both  ciicuits  are  free  from  a  ground  connection;  then  substitute 
a  ground  on  one,  and  measure  the  other  circuit,  and  the  cross 
can  be  located.  If  a  ground  should  exist  on  one  circuit,  it  is 
not  necessary  to  add  another. 

If  in  making  a  ground  test  where  two  or  more  circuits  are  run 
on  the  same  dynamo  and  the  lieedle  of  the  indicator  is  deflect- 
ed in  the  opposite  direction  from  other  tests,  it  denotes  that  the 
circuit  under  test  is  clear,  and  that  one  of  the  other  circuits  is 
grounded  ;  or  if  the  number  of  lamps  on  ground  tests  exceeds 
those  across  the  circiiit  on  first  test,  it  indicates  that  the  ground 
is  on  one  of  the  othei  circuits. 

To  determine  if  the  current  is  reversed  in  a  circuit,  connect 
the  flexible  cables  to  the  circuit  marked,  P  to  P  and  N  to  N. 
The  needle  should  be  deflected  to  the  right  if  the  current  in 
the  circuit  is  travelling  in  the  proper  direction,  but  if  it  is  divert- 
ed to  the  left  it  denotes  that  the  current  is  reversed. 

A  high  voltage  lamp  is  prepaied  so  that  the  carbon  only  be- 
comes red,  thus  making  the  test-board  a  high  resistance  through 
which  it  is  perfectly  safe  to  ground  a  circuit.  By  this  arrange- 
ment only  one-fifth  of  an  ampere  is  shunted  to  ground  when 
testing  a  grounded  circuit. 

This  device,  it  is  found,  saves  a  great  amount  of  time  in 
locating  ti  ouble,  and  a  nian  can  be  sent  direct  from  the  station 
to  tepair  the  same ;  it  also  lessens  the  danger  from  accidents 
and  fires  caused  by  unknown  grounded  ciixuits,  as  circuits  can 
be  tested  as  often  a's  desired  and  troulile  removed  in  a  short 
time.  This  testing  device  is  already  in  use  in  several!  central 
stations. 
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POWER  TRANSMISSION  FOR  CENTRAL  STATIONS.* 

By  Louis  Bell. 

So  far  as  distribulion  is  concerned,  we  may  divide  electrical  power  trans- 
mission into  three  classes  :  first,  the  transmission  of  single  units  ;  second, 
the  transmission  of  power  to  a  centre  of  supply,  from  which  point  it  is  to  be 
distributed  in  various  ways;  third,  supply  the  power  for  lights  and  motors 
throughout  the  length  of  the  transmission  line.  Each  of  these  classes  of 
work  imposes  conditions  on  the  possible  methods  of  transmission,  and  re- 
quires special  consideration.  In  new  plants,  hampered  in  no  wise  by  exist- 
ing stations,  any  one  of  these  three  cases  may  exist,  perhaps  the  last  two 
more  frequently  than  the  first.  Where  a  single  motor  is  to  be  employed, 
the  problem  is  exceedingly  straightforward.  Where  a  new  centre  of  dis- 
tribution is  to  be  organized,  some  complications  are  encountered,  but 
not  serious  ones.  Where  power  is  to  be  scattered  along  the  line,  however, 
conditions  arise  which  arc  not  altogether  easy  of  fulfijlment  and  require  a 
good  deal  of  special  care  and  skillful  engineering.  In  a  general  investiga- 
tion of  the  methods  which  may  be  employed,  the  cise  stands  somewhat  as 
follows,  so  far  as  the  central  station  man  is  concerned  ; 

First,  if  the  distance  over  which  he  is  to  transmit  power  is  moderate,  he 
miy  use  the  ordinary  direct  current  generator  and  motor,  displace  his  en- 
gine with  the  motor  and  go  ahead.  But  unfortunately,  direct  current  ma- 
chines of  any  considerable  capacity  are  practically  limited  in  voltage  by  the 
existence  of  the  commutator,  an  article  on  which  central  station  men  in 
general  waste  no  love.  Dynamos  and  motors  of  large  size  cannot,  individ- 
ually, in  the  present  state  of  art,  be  satisfactorily  built  for  more  than  about 
1,200  volts.  Machines  fur  greater  voltage  have  very  generally  broken  down 
in  the  experimental  stage.  For  very  small  power  units,  arc  machines 
might  be  employed,  but  for  the  purpose  of  the  central  station  man,  it  is 
better  lo  move  his  arc  machines  directly  to  the  distant  point.  For  voltages 
much  in  excess  of  that  mentioned,  we  are  then  driven  to  the  use  of  either 
direct  current  machines  in  series  or  alternating  machines. 

Where  generators  and  motors  are  to  be  used  as  a  single  unit,  direct  cur- 
rent machines  in  series  may  be  and  are  employed  quite  successfully,  but  as 
the  voltage  desirab'e  on  the  line  rises,  the  system  contains  a  greater  number 
of  units  and  becomes  more  complicated  and  difficult  to  apply  to  central 
station  practice.  For  instance,  it  is  highly  desirable  for  the  successful 
operation  of  motors  in  series  that  they  should  be,  practically,  coupled  to  the 
same  shaft,  and  should  run  under  similar  and  uniform  conditions,  so  while 
there  are  cases  in  which  the  method  of  coupling  in  series  may  be  both  con- 
venient and  cheap,  it  is  in  my  opinion  better  general  practice  to  employ  al- 
ternating currents,  after  passing  the  ordinary  limitations  of  direct  currents. 

Here  we  encounter  a  complicated  state  of  affairs,  for  the  cenfal  station 
man  who  attempts  to  investigate  the  subject  is  immediately  surrounded  by  a 
cloud  of  mental  dust,  through  which  he  sees  dimly  the  outlines  of  plain  al- 
ternators, bi-phase,  tri-phase,  and  multi-phase  generators  and  motors,  con- 
densers, Geissler  tubes,  six-foot  fuses,  electrified  wall  paper  and  the  other 
properties  of  a  well  equipped  modern  high  voltage  electrician.  The  sub- 
stance of  the  matter,  however,  is  something  as  follows  : 

We  want  to  use  power  transmission  by  alternating  currents  for  two  good 
and  separate  reasons  :  first,  because  we  get  rid  of  the  commutator  and  can 
therefore  use  as  high  voltages  as  we  can  safely  insulate  in  the  machine  ; 
second,  because  by  the  use  of  transformers,  we  can  obtain  for  the  transmis- 
sion line  itself  any  voltage  which  we  can  insulate,  and  thereby  enormously 
decrease  the  cost  of  the  copper  which  must  be  stowed  away  as  permanent 
investment  in  our  line. 

Multiphase  currents,  and  by  this  I  mean  currents  having  more  than  one 
phase,  are  subject  to  the  same  general  laws  as  any  other  alternating  currents. 
Their  most  valuable  peculiarity  lies  in  the  fact  that  for  alternating  currents 
of  more  than  one  pha-e  excellent  motors  can  be  built  which  will  run  at  a 
steady  speed,  start  under  heavy  load,  and  in  general  possess  very  much  the 
same  qualities  as  a  well  organized  shunt  motor  of  the  ordinary  kind.  Inci- 
dentally, cer-ain  of  the  multiphase  systems,  more  especially  the  three-phase, 
enjoy  the  advantage  of  effecting  something  of  a  saving  in  copper,  under 
favorable  circumstances  up  to  25  per  cent,  from  what  would  be  required  by 
a  plain  alternating  current  of  the  same  nominal  voltage.  This  saving  is 
merely  from  the  fact  that  in  the  three  phase  line,  the  currents  do  not  have 
their  highest  value  at  the  same  time,  so  that  at  any  particular  instant  two  of 
the  wires  may  serve  as  a  sort  of  multiple  return  for  the  third.  This  advan- 
tage would  be  immediately  thrown  away,  if  for  the  three  currents  of  differ- 
ent phase  three  separate  pairs  of  wire  were  employed,  as  it  is  thrown  away 
where  for  two  currents  of  different  phase  two  independent  circuits  are  used. 

The  fundamental  diflerence  between  single  and  multiphase  systems,  then, 
is  mainly  the  adaptability  of  the  latter  for  driving  motors,  and  multiphase 
are  better  than  single  phase  motors  principally  in  their  ability  to  start  under 
load,  and  somewhat  larger  output  for  the  same  weight. 

Wherever,  then,  single  motors  are  to  be  driven  for  operating,  we  wKl  say, 
an  electric  light  station,  it  is  largely  a  matter  of  convenience  whether  we 
employ  single  or  multiphase  motors.  If  the  former  can  be  conveniently 
started,  they  are  fully  competent  to  take  care  01  the  work,  except  in  one 
special  case  which  I  will  mention  presently.  The  multiphase  motors, 
whet^ier  synchronous  or  otherwise,  start  very  freely,  and  may  or  may  not  be 
economical  in  cost  of  copper,  according  to  the  arrangements  of  the  circuits. 

A  single  case  in  which  multiphase  transmission  becomes  of  great  import- 
ance when  the  object  is  to  work  an  existing  central  station  is  in  that  case 
where  railway  circuits  are  to  be  supplied.  A  railway  machine  is  subject  to 
so  great  and  violent  variations  of  load,  that  if  it  were  driven  by  an  ordinary 
synchronous  alternating  motor,  the  latter  would  run  great  risk  of  being 
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pulled  out  of  phase  by  a  sudden  short  circuit,  when  it  would  stop  and  stay 
stopped  until  deliberately  started  up  again.  The  multiphase  motor  can  also 
be  pulled  out  of  phase,  but  not  quite  so  easily,  and  it  can  be  more  readily 
started.  We  can,  however,  where  railway  currents  are  necessary,  do  much 
better  than  to  drive  the  dynamos  directly  by  motors  of  any  kind.  We  can 
for  this  use  start  with  the  multiphase  current,  and  through  the  medium  of  a 
single  machine,  scarcely  more  complicated  than  an  ordinary  railroad  dyna- 
mo, transmute  this  multiphase  current  into  a  direct  500  volt  current  of  the 
ordinary  sort.  This  very  valuable  result  has  been  brought  about  through 
'the  ingenuity  of  C.  S.  Bradley,  who  invented  the  device  half  a  dozen  years 
ago.  It  has  remained  dormant,  principally  because  there  has  been  no 
special  call  for  power  transmission  of  any  kind  until  recently,  but  to  its 
thorough  practicability  I  can  personally  testify,  as  a  100  kilowatt  tn-phase 
direct  current  transformer  which  I  recently  tested,  operated  in  the  manner 
described,  showed  an  efificiency  of  over  95  per  cent,  at  full  load,  stood  sud- 
den variations  from  no  output  up  to  roo  kilowatts  and  back  again  without 
even  a  wink  at  the  brushes,  and  bore  up  under  heavy  load  without  difficulty. 
Whenever  it  is  desirable  to  operate  railway  circuits  by  power  derived  from  a 
distant  source,  these  machines  fulfill  the  practical  requirements,  and  I  be- 
lieve are  destined  to  come  into  very  extensive  use,  and  play  an  important 
part  in  the  development  of  very  long  electric  railroads. 

To  sum  up  this  point,  where  single  motors  are  to  be  employed  for  driving 
other  electrical  machinery,  either  synchronous,  alternating  or  multiphase 
motors  can  be  successfully  employed.  Where  railway  dynamos  form  a  part 
of  the  load,  a  particularly  good  result  can  be  obtained  by  using  for  this 
particular  portion  of  the  work  the  multiphase  direct  current  transformers. 

So  much  for  the  operation  of  existing  plants  by  electrical  transmission  of 
power,  where  it  is  merely  intended  to  substitute  a  motor  or  motors  for  an 
engine. 

Now,  take  up  a  case  where  the  centre  of  distribution  is  to  be  fed,  consist- 
ing it  may  be  in  part  of  an  existing  station  and  in  part  either  of  extensions 
and  new  circuits  from  this  plant  and  subsidiary  centres  of  distribution  hav- 
ing other  districts  of  the  same  town.  Here  the  problem  becomes  more 
complicated  and  it  is  almost  impossible  to  lay  down  any  general  procedure. 
Each  case  is  best  handled  by  itself.  We  can,  however,  enunciate  certain 
principles  which  will  aid  in  the  discussion  of  any  definite  case. 

Urst,  wecan  feed  all  existing  railway  circuits  and  extensions  very  effec- 
tively and  economically  by  use  of  the  tri-phase  direct  current  transformer 
just  described. 

Second,  we  can  handle  all  direct  current  incandescent  systems,  whether 
two  or  three  wire,  by  means  of  the  same  type  of  apparatus,  the  tri-phase 
direct  current  transformers.  / 

Third,  we  can  successfully  operate  any  existing  alternating  incandescent 
circuits  or  any  extensions  thereof  by  feeding  alternating  current  from  the 
distant  point  directly  into  them  through  banks  of  transformers. 

Fourth,  if  any  new  centres,  of  distribution  are  to  be  made  with  circuits 
independent  of  those  already  in  existence,  we  can  operate  these  circuits  very 
effectively  for  both  lighting  and  motor  service,  if  both  be  necessary,  by  em- 
ploying multiphase  apparatus  ;  and  right  here  let  me  say  that  there  is  one 
widely  spread  error  which  I  desire  most  emphatically  to  contradict. 

It  has  b«en  asserted  that  inc-indescent  lighting  cannot  be  successfully 
done  on  multiphase  systems,  especially  tri-phase,  since  this  system  happens 
to  have  been  most  talked  about.  This  statement  is  absolutely  false,  to  my 
own  personal  experimental  knowledge.  Lamps  can  be  as  successfully 
operated  on  systems  of  two,  three  or  more  phases  as  on  an  ordinary  single 
phase  circuit,  provided  equal  pains  be  taken  with  the  distribution  of  copper 
in  the  lines  and  the  regulation  of  the  voltage  at  the  dynamos.  If  these 
conditions  are  observed,  a  two-phase  circuit  with  separate  wires  acts  sub- 
stantially as  if  fed  from  two  ordinary  alternating  dynamos.  A  tri-phase  cir- 
cuit gives  a  similar  result,  and  if  more  phases  were  concerned,  the  same 
would  be  true.  If  the  condition  of  constant  voltage  at  the  centre  of  distri- 
bution be  fulfilled,  as  it  can  be  and  must  be  for  successful  operation  on  any 
system  whatever,  two  and  three  phase  incandescent  lighting  systems  can 
and  do  work  admirably.  Furthermore,  if  we  combine  circuits,  for  example, 
if  we  use  but  three  wires  instead  of  six  for  the  three  phase  system,  there  is  no 
exact  equality  of  balance  required  between  the  lamps  placed  in  different 
connections  across  these  circuits.  On  the  three.phase  system  we  would 
place  between  each  possible  pair  of  the  three  wires  this  arrangement,  gain- 
ing in  copper  wire  enough  to  compensate  for  the  slight  inconvenience  in 
connecting  three  sets  of  lamps  instead  of  one  or  two.  Branches  can  be  run 
from  any  two  wires  of  the  tri-phase  arrangement,  and  lights  placed  on  them 
will  act  exactly  as  if  they  were  placed  on  any  ordinary  alternating  circuit. 
With  such  an  arrangement  you  should  be  able  to  throw  off  all  the  lights  on 
one  side  of  the  circuit,  without  producing  any  noticeable  variation  in  the 
lights  of  the  other  two  branches  ;  no  more  variation,  for  example,  than  you 
would  get,  if  on  a  gisen  set  of  secondary  mains  from  a  common  transformer, 
you  were  to  turn  ofi  or  turn  on  one-third  of  the  total  number  of  lights.  If 
any  man  comes  to  me  and  says  that  a  three-phase  system  will  not  run  lamps 
successfully  unless  there  is  careful  balance  between  the  lights  on  different 
sides  of  the  circuit,  I  have  in  that  statement  sufficient  evidence  to  convict 
him  either  of  ignorance  of  the  principles  of  wiring  and  dynamo  regulation 
or  of  wilful  misrepresentation  of  the  facts.  I  lay  stress  upon  this  matter  of 
incandescent  lighting  in  defence  of  multiphase  systems,  because  it  is  the 
one  upon  which  they  have  been  most  '>ften  misrepresented,  chieHy  through 
foreign  experiments,  which  I  do  not  hesitate  to  denounce  as  clumsily  con- 
ducted. 

In  taking  up  the  condition  I  have  just  mentioned — that  of  new  centres  ot 

distribution — I  may  briefly  ief.r  to  the  properties  of  muUiphr.se  motors, 
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which  have  been  the  subject  of  all  sorts  of  misstatements.  A  multiphase 
motor,  I  do  not  care  whether  it  has  two  or  more  phases,  should  if  properly 
built  have  very  nearly  the  properties  of  a  good  shunt  motor,  and  not  far 
from  the  same  efficiency.  Incidentally  it  has  the  advantage  of  having  no 
commutator  and  no  necessity  for  any  moving  contacts.  It  starts  under  two, 
three  or  more  times  the  running  torque,  just  as  a  shunt  motor  dots,  and  by 
virtue,  if  the  torque  is  extreme,  of  a  heavy  starting  current  ;  just  as  a  shunt 
motor  would.  It  comes  rapidly  up  to  nearly  fixed  speed,  and  remains  near- 
ly at  that  speed  under  variations  of  load.  If  overloaded  it  stops,  like  any 
other  motor.  In  addition,  it  has  one  great  merit  that  shunt  motors  do  not 
have,  that  of  running  at  nearly  constant  speed  independent  both  of  load  and 
moderate  variations  in  voltage.  It  is  on  the  whole  less  thin-skinned  than  a 
shunt  motor.  I  have  experimented  with  a  considerable  number  of  multi- 
phase motors  of  the  induction  type,  to  which  I  here  especially  refer,  and  al- 
though I  have  seen  some  terribly  severe  tests  in  the  way  of  overload,  I  never 
yet  saw  any  symptoms  of  a  burn-out.  The  efficiency  of  these  machines 
should  be  and  is  at  least  within  one  or  two  per  cent,  of  ordinary  shunt 
motors. 

There  has  been  much  discussion  as  to  the  relative  merits  of  two  and  three- 
phase  induction  motors.  In  general  the  more  phases  the  smoother  action 
of  the  machines  in  various  respects.  I  have  never  yet  seen  a  two-phase 
motor  any  better  than  a  three-phase  motor.  I  should  want  a  pretty  careful 
series  of  tests  to  convince  me  that  I  have  seen  one  as  good.  The  difference 
between  them  with  proper  design,  ought  not  to  be  very  great,  though  the 
three-phase  has  the  advantage  in  cost  of  wire.  There  are  two  important 
points  in  which  multiphase  motors  have  been  misrepresented,  which  I  shall 
mention  : 

First,  it  has  been  said  of  them  that  they  take  an  enormous  current  when 
running  light,  and  second,  that  they  introduce  a  very  large  and  most  objec- 
tionable lag  in  the  circuit,  so  that  the  apparent  current  on  the  line  is  much 
greater  than  the  energy  current.  Such  facts  have  doubtless  been  observed. 
Broadly  speaking  they  have  been  due  to  faulty  design.  A  multiphase  motor 
will  always  take  a  somewhat  larger  current  when  running  idle  than  the  cor- 
responding direct  current  motor,  but  it  takes  very  little  more  energy,  as  the 
phenomenon  of  lag  then  becomes  noticeable,  so  that  of  the  apparent  current 
running  light  only  a  portion  represents  energy.  It  is  a  perfectly  simple 
matter  to  cut  down  the  current  required  by  a  multiphase  motor  running  idle 
to  twenty  or  twenty-five  per  cent,  of  the  full  load  current,  still  retaining  a 
motor  excellent  in  its  other  properties.  As  motors  where  power  is  sold  by 
meter  are  usually  cut  oft  when  not  needed,  the  whole  system  of  this  idle  cur- 
rent sinks  into  insignificance.  The  same  is  true  of  the  alleged  lagging  cur- 
rent. If  a  multiphase  motor  (I  speak  with  certainty  at  least  regarding  the 
three-phase)  of  10  or  15  horse  power  should  show  at  full  load  more  than  10 
or  12  per  cent,  of  lagging  current,  I  should  consider  it  to  be  badly  designed, 
so  that  these  two  questions  of  so-called  idle  current  and  lagging  current  as 
distributing  factors  in  a  multiphase  line  can  be  and  are  reduced  by  proper 
care  in  designing  to  comparatively  insignificant  quantities.  It  has  b;en 
very  ingeniously  suggested  to  give  them  a  further  shove  down  into  obliiion 
by  means  of  condensers,  but  it  is  a  commercial  rather  than  an  electrical 
question  as  to  whether  leakage  current  and  lag  had  be  thrown  quite  into 
the  abyss  by  the  added  complexity  of  condensers  or  left  hanging  on  the 
ragged  edge  without  them. 

In  case,  then,  of  working  a  central  station  from  a  distant  water  power 
where  necessity  for  extensions  or  new  centres  of  distribution  exists,  we  have 
plenty  of  methods  available :  Tri-phase  direct  current  transformers  for 
railway  and  direct  current  lighting  service,  alternators  to  feed  into  the  ex- 
isting mains  or  to  supply  extensions  for  them  and  for  new  centres  where 
light  alone  is  to  be  employed,  ordinary  alternating  currents,  or  where  both 
light  and  power  are  necessary,  multiphase  apparatus  which,  as  I  have 
shown,  is  entirely  applicable  for  such  a  mixed  system. 

I  may  add  that  there  is  a  possibility  that  we  may  have  before  long  prac- 
tical motors  to  run  on  an  ordinary  alternating  circuit  constructed  after  such 
methods  as  were  suggested  by  Prof.  Thomson  a  few  years  ago.  In  very 
small  sizes  they  are  already  practicable.  Brown,  abroad,  has  been  making 
a  desperate  effort  to  exploit  these  very  methods  on  his  own  responsibility 
and  has  obtained  motors  which  run  successfully  but  as  yet  do  not  start  well 
under  load.  From  what  I  can  learn  of  them,  I  doubt  very  much  if  they  are 
any  improvement  on  the  motors  of  the  same  type  shown  by  Prof.  Thomson 
at  the  Paris  Exhibition  or  on  Mr.  Tesla's  motors  for  running  on  a  two-wire 
circuit. 

Whatever  the  methods  which  may  be  employed,  several  serious  questions 
must  be  confronted  when  one  attempts  to  transmit  power  for  supplying 
centnl  station  or  any  other  apparatus.  One  of  these  which  presents  itself 
immediately  is  whether  or  not  in  an  alternating  transmission  it  is  advisable 
to  use  step-up  and  step-down  transformers.  The  principal  determining 
factor  in  this  is  cost.  The  higher  voltage  we  can  supply  direct  from  the 
machine  without  increasing  its  cost  considerably,  the  cheaper  we  can  make 
the  installation.  Unfortunately  in  building  dynamos,  the  armature  coils 
have  to  be  insulated,  and  where  the  voltage  is  very  high,  the  insulation  is 
correspondingly  thick,  so  that  with  a  g  ven  amount  of  material,  we  must 
in  building  a  high  voltage  machine  take  up  with  insulation  the  space  which 
would  otherwise  be  available  for  copper.  The  result  is  that  a  dynamo 
wound  for  4,000  or  5,000  volts  is  intrinsically  more  expensive,  unless  the  size 
be  very  large,  than  a  machine  would  be  for  1,000  or  2,000  volts,  besides  being 
considerably  less  reliable.  Machines  of  such  voltages  as  these  have  been 
bu  It  in  this  country  and  abroad  and  some  of  them  have  given  very  fair  re- 
sults, but  they  are  expensive  to  manufacture,  at  whatever  prices  they  may 
have  been  sold  in  individual  instances,  and  it  is  my  plersonal  opinion  that 


where  it  is  necessary  on  the  score  of  economy  !o  raise  the  voltage  as  high  as 
4,000  or  s  000  volts,  it  is  better  and  cheaper,  unless  the  units  be  very  large 
to  use  step-up  transformers  and  carry  the  voltage  up  to  10,000.  A.ssumlng 
2,000  or  3,000  volts  as  the  available  potential  obtained  from  the  machine 
direct  and  then  c'ltimating  the  cost  of  a  given  installation,  first  using  these 
machines  and  second  using  the  low  voltage  machines  with  step-up  trans- 
formers, we  find  that  at  prices  ordinarily  charged  for  apparatus  and  copper, 
the  two  methods  1  pcome  of  equal  cost  at  a  distance  of  somewhere  about 
seven  or  eight  miles.  Above  these  distances,  the  step-up  transformers 
cheapen  the  plart ;  below  it,  they  increase  the  expense.  We  can  draw  the 
line  at  no  specified  given  distance  in  the  general  case,  but  can  very  easily 
for  any  specified  case. 

The  amount  of  drop  advisable  in  these  long  distance  lines  will  depend  of 
course  principally  upon  the  relative  prices  for  copper  and  the  apparatus  ne- 
cessary. If  copper  be  relatively  cheap,  it  pays  to  employ  a  good  deal  of  it. 
If  apparatus  is  relatively  cheap,  it  is  better  to  use  larger  generators  and  al- 
low more  drop  on  the  litie  ;  15  to  20  per  cent,  will  hit  the  large  majority  of 
cases  on  the  score  of  economy  and  convenience.  It  should  be  remembered, 
however,  that  for  such  drops  as  these  good  regulation  is  most  essential,  but 
good  enough  is  available  with  direct,  alternating  or  multiphase  machines, 
to  make  these  drops  thoroughly  practicable.  The  approximate  figures  I 
have  just  given  on  the  limitations  of  the  step-up  transformer  and  on  drop 
are  the  result  of  the  investigation  of  a  large  number  of  concrete  cases  which 
I  have  had  occasion  recently  to  examine  in  detail,  and  for  a  number  of 
which  the  apparatus  is  now  in  process  of  manufacture.  I  therefore  feel 
personally  convinced  of  their  practicability,  both  theoretically  and  other- 
wise. 

But  for  the  central  station  man  who  desires  to  decrease  his  operating  ex- 
penses by  the  employment  of  electrical  transmission  the  court  o^  last  resort 
is  the  balance  sheet  and  the  fundamental  question  is,  "Agreed  that  it  is 
practicable,  will  it  pay?"  I  can  give  no  general  answei  to  this  question,  for 
each  problem  necessarily  must  be  considered  by  itself.  It  is  possible  to 
formulate  equations  which  will  connect  all  the  variable  factors  of  cost  and 
annual  charges,  so  as  to  enable  one  to  derive  from  them  an  answer  to  this 
all  important  question.  But  the  character  of  such  formulas  is  necessarily  so 
complex  and  involves  so  many  quantities  that  it  is  generally  easier  to  take  a 
short  cut  to  the  result  by  making  a  few  approximate  estimates.  I  have, 
however,  looked  into  the  profit  and  loss  probabilities  of  a  large  number  of 
plants  of  all  description  and  in  a  general  way  one  can  say  that  power  trans- 
mission to  a  central  station  will,  unless  the  cost  of  developing  the  water 
power  be  very  great,  almost  universally  pay  at  distances  of  10  or  12  miles  or 
less.  It  will  frequently  pay  up  to  20  or  25  miles;  now  and  then,  under  ex- 
traordinary conditions  (very  expensive  coal  and  very  cheap  water  power), 
up  to  40  or  possibly  even  50  miles.  In  Using  alternating  currents  at  these 
long  distances  one  naturally  fears  the  effects  of  inductance  in  the  lines  and 
of  static  capacity.  In  very  long  , lines,  operated  at  high  frequency,  these 
difficulties  may  rise  to  formidable  magnitudes.  Knowing  the  dimensions  of 
the  line,  the  frequency  and  the  currents,  it  is,  however,  possible  to  calculate 
the  effects  of  these  distributing  elements  with  great  accuracy.  From  these 
calculations  I  feel  safe  in  saying  that  within  the  distances  mentioned  induc- 
tance and  static  capacity  constitute  no  serious  obstacles  to  success,  if  the 
frequency  employed  be  moderate  ;  such,  in  other  words,  as  one  would  be  led 
to  select  in  considering  the  operation  of  motors  alone.  Large  generators 
aie  as  readily  and  nearly  as  cheaply  built  for  frequency  of  50  or  60  as  for 
higher  ones ;  sometimes  more  easily  under  these  circumstances.  I  think 
casps  would  be  rare  where  transmissions,  the  advisability  of  which  would  be 
dictated  by  commercial  consideration,  would  encounter  serious  difficulty 
from  inductance  and  capacity.  I  have  never  personally  investigated  a  pro- 
posed transmission  of  over  50  miles  that  gave  any  promise  whatever  of 
financial  success,  but  the  time  may  come  when  such  a  case  will  appear,  and 
if  it  does,  the  work  can  be  done  successfully  so  far  as  the  electrical  part  of 
the  matter  is  concerned.  I  think  the  greatest  difficulty  in  surmounting  long 
distances  is  the  difficulty  of  keeping  a  long  line  in  proper  repair. 

Throughout  this  discussion  I  have  take  the  position  that  no  one  method 
of  procedure  is  applicable  to  all  cases.  Personally  I  am  decidedly  eclectic 
in  my  taste,  believing  that  it  is  better  to  put  in  for  each  individual  case  such 
apparatus  as  on  the  whole  proves  to  be  cheapest  and  best  rather  than  to  ad- 
vocate, on  any  fine  drawn  theories,  methods  which  might  be  applied  to  the 
perfectly  general  case  of  transmission  of  power.  It  is  the  concrete  rather 
than  the  abstract  that  we  have  to  consider  when  proposing  apparatus  on 
which  the  success  of  large  commercial  affairs  depends,  and  although  some 
methods  are  better  than  others,  it  is  well  to  remember  that  while  th6  elec 
tiical  ph,irmacopcea  may  have  its  calomel  and  paregoric  it  contains  no  elixir 
of  life. 


The  ten  electric  machines  for  the  compilation  of  statistics  used  by  the 
Dominion  Government  cost  $625  per  month  for  their  operation,  but  thev 
are  declared  to  be  more  accurate  than  other  methods. 

A  convention  of  the  Telegraphers'  Association  of  North  America  will  be 
held  in  Toronto  on  the  third  Monday  in  May.  It  is  expected  500  delegates 
will  be  present.  The  City  Council  have  already  arranged  to  extend  the 
visitors  several  courtesies. 

Applications  for  the  street  railway  franchiseof  Peterboro',  have  been  made 
by  three  companies,  viz.:  Messrs.  Ahearn  and  Soper  of  Ottawa,  the  Canadian 
General  Electric  Company,  and  the  Peterboro'  &  Ashburnham  Company. 
The  Town  Council  have  given  their  decision  in  favor  of  the  Canadian 
General  Electric  Company,  and  a  franchise  has  been  granted  to  that  com- 
pany for  twenty  years  frojn  July  ist. 
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THE  TORONTO  AND  SCARBORO'  ELECTRIC  RAILWAY. 

Rapid  transit  is  an  absolute  necessity  for  a  growing  city  and 
Its  suburbs.  It  is  therefore  not  surprising  to  find  that  there  are 
several  enterprises  on  foot  in  different  outlying  districts  of 
Toronto  with  the  object  of  providing  electric  railways  for  these 
.ocations. 

In  our  present  issue  we  show  a  diagram  of  the  proposed  route 
and  illustrations  of  scenery  on  the  line  of  the  Toronto  and 
Scarboro'  Electric  Railway,  the  construction  of  which  will  be 


Proposed  Route  of  the  Toronto  and  Scarboro  Electric  Railway. 


started  as  soon  as  the  frost  is  out  of  the  ground.  When  com- 
pleted there  will  be  from  15  to  20  miles  of  road,  connecting  East 
Toionto,  Little  York,  Todmorden,  Chester,  Norway,  Scarboro' 
Heights  and  the  summer  resorts  in  that  locality  with  the  city. 
Thus  a  belt  line  will  be  provided  in  the  east  similar  to  the  one 
in  the  west  of  Toronto  belonging  to  the  G.  T.  R. 

It  is  expected  that  the  first  section  of  the  road  along  the 
Kingston  road,  Bl:intyre  ave.  and  Queen  street  will  be  in 
operation  by  June.  The  line  will  not  only  be  devoted  to 
passenger  traffic,  but  purposes  doing  also  a  local  freight  "busi- 
ness, which  no  doubt  will  prove  a  great  benefit  to  the  locality, 
as  the  line  will  bring  the  district  into  connection  with  the  city 
cars  and  the  railways. 

The  line  promises  to  open  up  the  country  and  encourage 
industries  to  the  locality,  while  the  picturesque  scenery  of  the 
neighborhood  thtough  which  the  line  passes  will  no  doubt  be 
the  means  of  establishing  many  summer  resi- 
dences, and  make  the  district  a  favorite  spot  in 
the  excursion  season.   We  hope  later  on  to  refer 
to  the  appliances  and  working  of  the  line. 


continuous  carrent  of  water.  Subsitute  dynamo  for  pump,  wire 
for  pipe,  and  electricity  for  water,  and  conception  of  electrical 
transmission  by  the  continuous  current  is  at  once  clear  as  to  its 
elementary  phenomena.  We  will  bracket  the  analogous  elec- 
trical terms ;  then  we  may  say  that  a  certain  number  of  pounds 
(volts)  or  pressure  are  required  to  overcome  the  friction  (resist- 
ance) of  the  pipe  (wire)  in  order  that  the  water  (current)  may 
flow  at  the  rate  of  so  many  gallons  (amperes)  per  minute.  The 
larger  pipe  (wire)  the  more  water  (current)  can  be  carried  and 
the  less  will  be  the  friction  (resistance)  or  per 
contra,  the  smaller  the  pipe  (wire)  the  less  the 
quantity  (amperes)  per  minute  and  the  greater  the 
fiiction  (resistance).  Manifestly  the  pipe  (wire) 
might  be  so  small  that  the  friction  (resistance) 
would  absorb  a  very  l.irge  proportion  of  the  power 
of  the  pump  (dynamo),  leaving  but  little  remaining 
for  useful  effect,  therefore  the  two  horns  of  the 
dilemma  are  :  if  the  pipe  (wire)  be  too  large,  it  will 
cost  too  much ;  if  too  small  the  loss  will  be  too 
great. 

The  electrical  appliances  are  also  analogous  to 
engineering  appliances.  The  switches  are  valves, 
the  fusible  strips  are  the  safety  valves,  the  contacts 
are  the  pipe  fittings.  If  the  contact  is  insufficient 
to  carry  the  current,  there  will  be  a  leak  (drop) 
in  the  current.  The  voltmeter  is  the  pressure 
gauge ;  the  ammeter  is  the  same  as  the  water  or 
the  gas  meter,  the  recorder  of  the  quantity  con- 
sumed.— R.  G.  Davis,  in  Marine  Review. 
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SOME  POINTS  ON  ENGINE  REPAIRING. 

By  C.  H.  Richards  and  V.  L.  Stockston. 

The  engineer  not  having  much  experience,  is  often  at  a  loss 
to  know  just  what  to  do  in  case  of  his  engine  wearing,  and  it 
happens  not  infrequently  that  when  some  repairs  are  necessary 
neither  the  engineer  nor  the  machinist  who  is  to  do  the  work 
knows  how  to  do  it. 

It  is  always  well — in  fact  it  is  the  duty  of  an  engineer  that  can 
not  be  neglected  except  at  muclvcost  and  possibly  accidents — to 
look  carefully  to  lubrication  and  keeping  set-screws  and  keys 
properly  tightened  and  an  eye  generally  upon  every  part  of  the 
plant.  The  cups  should  all  be  kept  feeding  nicely,  the  crank-pin 
brasses  and  cross-head  should  be  frequently  examined  and  felt 
of  to  see  that  they  are  not  too  warm.  The  valves  should  be 
examined  frequently — also  the  piston  and  cylinder.  Unless 


ELECTRICAL  TERMS. 

At  the  present  time  electricity  depends  upon 
steam  engineering  for  its  generation.  Therefore 
it  behooves  every  live  engineer  to  acquire  all  the 
knowledge  regarding  its  generation  and  appli- 
cation that  he  possibly  can.  At  the  present 
time  nearly  all  our  ocean,  river,  and  lake  steam- 
ers are  equipped  with  dynamos  for  electric 
lighting,  and  the  engineer  who  does  not  acquire 
knowledge  necessary  to  care  for  the  dynamos 
and  its  appliances  will  find  it  hard  work  to 
procure  a  position.  Engineers  will  find  herein 
the  electrical  terms  so  clearly  defined  that  any 
person  can  easily  understand  them :  Volt,  unit 
of  pressure,  called  electro  motive  force,  same  as  along 
pounds  of  steam  ;  ampere,  unit  of  quantity,  called 
current,  same  as  gallons  of  water;  ohm,  unit  of  resistance, 
similar  to  friction ;  watt,  unit  of  energy  consumed,  similar  to  foot 
pounds,  and  thus  746  watts  equal  one  horse  power,  same  as 
33,000  foot  pounds. 

The  whole  question  of  electrical  distribution  may  be  popularly 
illustrated  by  its  analogy  to  hydraulics.  The  dynamo  is  essen- 
tially a  rotary  pump,  but  pumping  electricity  instead  of  water. 

If  the  discharge  pipe  of  a  rotary  pump  be  carried  around 
through  a  given  circuit  and  connected  with  a  suction,  both  pump 
and  pipes  being  full  of  water,  the  movement  of  the  pump  will 
obviously  cause  the  vyat^r  tP  flo\y  in  one  direction,  producing  a 


the  line  of  the  TORONTO  AND  SCARBORO  ELECTRIC  RAILWAY. 
A  STRETCH  OF  SAND  BEACH. 

this  is  done,  trouble  may  arise  and  get  far  advanced  before 
noticed  in  the  working.  This  should  be  done  once  a  month  in 
any  case. 

Therefore  we  send  to  the  editor  of  the  Scientific  Machinist 
some  hints  to  repairers  of  engines,  and  the  engineer  can  often 
act  a:  such  himself,  especially  when  the  difficulty  has  not  be- 
come serious. 

When  the  valve  faces  wear,  or  become  abraded,  we  recom- 
mend that  they  be  filed  crosswise  of  the  cut.  It  will  be  found  that 
they  will  then  wear  down  evenly  and  make  a  good  seat.  A  part 
of  the  seat,  as  every  engineer  knows,  is  never  uncovered,  and  is 
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very  difificult  to  lubricate  on  that  account.  We  have  for  years 
cut  grooves  in  this  valve  face,  almost  but  not  quite  through, 
about  one  inch  apart.  This  lets  in  the  steam  and  the  seats  be- 
come lubricated.  There  are  some  builders  making  their  valves 
this  way  now.    They  should  all  be  made  so. 

The  piston  and  cylinder  quite  often  get  scratched  and  cut. 
The  priming  of  the  boiler  will  carry  grit  and  sediment  into  the 
cylinder  and  it  may  get  there  in  other  ways.  When  the  rings, 
become  cut,  take  them  off  and  file,  as  before  stated,  across  and 
not  with  scratches.     When  replaced,  make  a  nice  bearing.. 


ALONG  THE  LINE  OF  THE  TORONTO  AND  SCARBORO  ELECTRIC  RAILWAY. 
THE  PALISADES  (SCARBORO). 

Many  make  them  too  tight.    They  had  better  be  too  loose  than 
too  tight. 

The  rod  will  cut  if  the  packing  is  left  in  too  long,  or  if  the 
glands  are  not  properly  tightened.  When  this  occurs,  scrape 
the  scrat(jh,  lengthwise  of,  or  with  it.  If  no  scraper  is  at  hand, 
use  a  file,  but  be  careful  to  do  a  neat  job.  Be  sure  and  repack 
and  see  that  the  glands  are  right — neither  too  loose  nor  too  tight 
— and  do  not  bear  on  the  rod. — Scieniific  Machinist. 


LEGAL  DECISIONS. 

In  an  action  of  the  Kerr  Engine  Co.  against  the  French 
River  Tug  Co.  the  plaintiffs  claimed  $1,350  balance  of  contract 
and  $428  extras.  The  contract  was  for  putting  engine  and  boil- 
er in  a  tug  of  the  defendants.  The  price  agreed  upon  was 
$7,400,  and  the  work  was  to  be  done  by  18th  April,  1892.  the 
plaintiffs  undertaking  to' pay  $20  per  day  as  liquidated  damages 
for  every  day's  delay  after  that  date.  The  work 
was  not  completed  until  about  i8th  June.  The 
defendants  paid  $750  into  court,  asserting  as  a 
set  off  $1,200  for  the  delay.  The  court  only 
allowed  14  days  delay  to  the  defendants,  as  they 
held  the  defendants  were  responsible  for  the 
rest.  In  an  appeal  the  plaintiffs  were  allowed 
the  money  paid  into  court,  but  had  to  pay  costs  of 
the  actions. 

Armstrong  vs.  Toronto  Street  Railway 
Company. — Judgment  on  appeal  by  the  plaintiff 
from  an  order  of  Gait,  C.  J.,  in  Chambers,  re- 
versing an  order  of  Winchester,  Master,  directing 
production  by  the  defendants  of  a  report  made  by 
the  driver  of  the  car  on  which  the  accident  hap- 
pened to  the  assistant  superintendent  of  the  de- 
fendants' railway  regarding  the  accident,  in  re- 
spect of  which  the  plaintiff  claims  damages.  The 
defendants  claimed  privilege  on  the  ground  that 
the  report  in  question  was  made  in  view  of  impending  litigation; 
but  on  examination  for  discovery  their  manager  agreed  to  allow 
inspection  of  the  report  provided  that  the  narpes  therein  men- 
tioned of  witnesses  of  the  accident  were  kept  covered.  This 
offer  being  declined,  production  was  refused.  On  this  motion 
the  plaintiff  contended  that  there  had  been  no  production  of  the 
report;  that  no  such  privilege  as  that  claimed  could  be  relied 
on  by  the  defendants,  inasmuch  as  the  report  had  been  made 
in  April,  i8gi,  and  no  claim  for  compensation  was  made  by  the 
plaintiff  till  September  of  that  year;  and  that  no  case  had  been 
•rhade  by  the  defendants  for  wi'thholdi'hg  discovery  of  the  names 


of  persons  mentioned  in  the*  report,  as  it  was  not  sworn  that 
they  would  be  called  at  the  trial.  Order  appealed  from  affirmed, 
with  costs  to  the  defendants  in  any  event. 

The  Supreme  Court  of  Pennsylvania  held,  in  the  recent  case 
of  Smith  vs.  Western  Union  Telegraph  Company,  reported  in 
the  supplement  to  the  Philadelphia  Legal  Intelligencer,  that  in 
a  case  of  unintentional  delay  in  the  delivery  of  money  by  a  tele- 
graph company,  because  of  which  the  plaintiffs  note  was  pro- 
tested, there  could  be  no  recovery  for  a  mere  loss  of  credit  by 
reason  of  the  protest,  and  that  the  rule  in  the  case  of  the  refusal 
of  a  bank  to  pay  a  customer's  check  where  his 
deposit  was  sufficient  to  meet  it  did  not  apply. 
The  court  said  :  "It  is  true  that  in  an  action  for 
the  breach  of  a  contract  to  pay  money  for  a 
special  object,  which  was  known  to  the  party 
agreeing  to  make  the  payment,  damages 
directly  and  naturally  resulting  from  the  breach, 
and  therefore  supposed  to  have  been  in  con- 
templation of  the  parties,  may  be  given  in  addi- 
tion to  interest,  but  such  damages  must  be 
shown  by  the  evidence.  It  is  also  true  that  a 
bank  which  refuses  to  pay  the  check  of  its  cus- 
tomer when  his  deposit  is  sufficient  to  meet  it 
may  be  held  for  substantial,  without  proof  of 
special  damages.  Patterson  vs.  Marine  Na- 
tional Bank,  130  Pa.,  419.  It  is  contended  by 
the  appellee  that  the  case  at  bar  falls  within 
the  principle  of  the  case  cited,  but  we  think 
there  is  a  broad  and  substantial  distinction  be- 
tween them.  The  powers,  privileges  and  duties 
of  a  bank  and  its  relations  to  the  business  trans- 
actions of  the  commercial  world  are  essentially  different 
from  those  of  a  telegraph  company.  Banking  institutions 
are  indespensable  agencies  in  these  transactions,  and  it  is 
a  wise  policy  which  extracts  from  them  fidelity  to  and  a  prompt 
performance  of  their  agreements  with  their  depositors.  A  bank's 
refusal  to  pay  on  demand  the  check  of  its  depositor  who  has  a 
sufficient  fund  with  it  for  that  purpose  is  not  like  the  uninten- 
tional delay  of  an  individual  or  a  corporation  in  the  fulfillment  of 
a  contract  to  pay  the  debt  of  another,  and  a  measure  of  damages 
appropriate  to  the  first  is  not  necessarily  applicable  to  the 
second-" 


TELEGRAPHING  WITHOUT  WIRE. 

Since  June  last  constant  electric  communication  has  been 
maintained  between  the  Needles  lighthouse,  England,  and  the 
shore  without  any  direct  metallic  connections.    An  ordinary 


submarine  cable  has  been  laid  in  Alum  Bay  to  within  sixty  yards 
of  the  Needles  Rock,  where  it  terminates  with  its  copper  con- 
ductor attached  to  a  small  anchor.  This  anchor  is  five  and  a 
half  fathoms  at  dead  low  water.  The  shore  end  of  the  cable  is 
attached  to  the  signalling  instrument:  while  to  establish  a  circuit 
a  simple  earth  plate  is  immersed  in  the  water  close  to  the  shore 
on  the  lighthouse  rock.  Two  strong  bare  wires  dip  into  the  sea 
about  ten  yards  apart,  which  are  in  connection  with  the  signal- 
ing instruments  in  the  lighthouse.  Thus  through  the  interv  en- 
ing  space  of  sixty  yards  the  men  on  the  rock  can  call  the  attenticn 
of  those  on  shore  or  vice  versa  by  means  of  an  electric  bell, 
and  communication  can  be  ^tabjished  by  means  of  a  single 
Leclanche  battery  cell. 
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In  "Pickwick  Abroad"  we  find  the  following  given  as  a 
stoker's  explanation  of  the  steam  engine:  "This  Vre  furnace, 
gen'lmen,  heats  that  'ere  wafer,  and  that  'ere  water  is  in  this  'ere 
biler  ;  and  that  there  pistern  rod  is  moved  up  and  down  by  the 
steam  from  this  'ere  biler  ;  and  them  'ere  pisterns  acts  upon 
them  rods,  which  turns  the  axles  of  the  paddles,  and  the  paddles 
their  selves  in  consequence." 


Telephonic  communication  between  Boston  and  Chicago,  a 
distance  of  1,200  miles,  was  established  during  the  past  month. 
The  line  is  constructed  of  two  No.  8  hard  drawn  copper  wires, 
which  weigh  435  pounds  to  the  mile,  and  the  whole  circuit  con- 
tains 1,044,000  pounds  of  copper.  A  circuit  of  the  weight  gen- 
erally used  would  only  weigh  413,000  pounds.  There  were 
54,000  poles  used  with  an  average  of  45  to  a  mile. 

The  advisability  of  inaugurating  a  special  cheap  service  be- 
tween the  hours  of  1 2  and  2  o'clock  for  the  accommodation  of  busi- 
ness men  who  might  desire  to  lunch  at  home  with  their  families, 
is  worthy  of  consideration  by  managers  of  city  electric  street  rail- 
roads. It  is  partially  for  want  of  such  a  service  that  down  town 
lunch  counters  have  of  late  done  such  a  thriving  business.  It  is 
a  question  worth  considering  whether  some  of  their  profits  might 
not  be  directed  into  the  pockets  of  the  street  railroad  com- 
panies. 


It  is  surprising  that  riders  of  bicyles  persist  in  running  their 
machines  on  the  car  tracks  in  front  of  trolley  cars.  The  dangers 
from  this  foolhardy  practice  are  great  ;  in  the  case  of  a  mishap, 
such  as  the  wheel  catching  in  the  rail  or  the  machine  colliding 
with  a  vehicle  crossing  the  tracks  at  a  crossing,  the  cyclist  is  left 
a  poor  chance  of  escaping  with  Jais  life.  Many,  if  not  all,  the  sad 
calamities  that  have  happened  to  people  from  the  electric  cars 
in  Toronto  h.ave  been  the  result  of  thoughtlessness  and  careless- 
ness, and  the  practice  complained  of  may  have  to  answer  for 
many  more.  '  

In  one  of  the  earlier  issues  of  the  Electrical  News  we  re- 
ferred to  the  electric  railway  constructed  to  carry  passengers  from 
Strachan  Ave.  to  the  Toronto  Industrial  Exhibition  grounds,  as 
being  one  of  the  first  attempts  at  electric  car  propulsion 
on  this  continent.  We  observe  that  a  gentleman  residing  near 
Fort  Erie,  is  said  to  have  recently  purchased  the  train  which 
was  used  on  this  line.  We  are  not  informed  what  his  purpose 
is  with  regard  to  it,  but  we  may  express  the  hope  that  it  will  be 
preserved  an  an  interesting  memento  of  the  beginning  of  things 
in  the  field  of  electric  railway  development. 

Dry  sand  is  used  to  a  considerable  extent  on  electric  street 
railroad  lines  for  the  purpose  of  increasing  the  traction  and 
enabling  the  cars  to  surmount  heavy  grades.  In  Toronto  the 
conductor  on  lines  where  such  grades  exist  keeps  a  pail  of  sand 
at  his  side  and  throws  it  in  handfuls  upon  the  rails  as  required. 
This  antiquated  method  seems  to  be  so  entirely  out  of  keeping 
with  everything  else  electrical,  that  we  hope  soon  to  see  it  abol- 
ished in  favor  of  some  mechanical  device  which  will  perform  the 
duty  automatically,  and  allow  the  driver  to  give  h's  undivided 
attention  to  the  brake  and  rheostat. 


The  accumulation  of  snow  and  ice  on  the  streets  of  Toronto 
has  been  greater  during  the  winter  which  is  about  to  close,  than 
for  many  years  previously.  This  coupled  with  the  fact  that  the 
company  had  barely  time  to  get  some  of  its  lines  into  running 
order  when  winter  set  in,  placed  them  at  a  serious  dis- 
advantage so  far  as  preparation  for  keeping  their  tracks  clear 
and  maintaining  an  eflficient  service  are  concerned.  Many  of 
the  citizens,  appreciating  the  unusual  difficulties  against  which 
the  company  have  had  to  contend,  have  been  both  greatly 
pleased  and  astonished  at  the  eneigy  and  skillful  management  by 
means  of  which  a  first  class  service  has  been  provided  through- 
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out  the  winter.  It  is  safe  to  say  that  more  serious  difficulties 
are  never  likely  to  be  met  with  in  the  future  operation  of  the 
system. 

The  opening  of  the  overhead  electric  railway  at  Liverpool 
docks  by  the  Marquis  of  Salisbury,  on  the  4th  ult.,  is  an  inter- 
esting event  to  the  electrical  world,  marking  the  first  instance  in 
which  electricity  has  taken  the  place  of  steam  for  overhead  loco- 
motion. While  there  can  be  no  objection  to  the  use  of  electri- 
city on  overhead  roads  there  are  certainly  many  advantages. 
The  cars  can  move  without  the  noisy  accompaniment  of  an  en- 
gine, the  atmosphere  will  be  free  from  fumes  from  a  furnace,  and 
the  thoroughfares  below  the  track  will  be  clear  of  showers  of  cin- 
ders. The  cost  of  the  new  line,  including  equipment,  was  about 
$450,000  per  mile  and  the  distance  covered  is  6)4  miles.  The 
journey  can  be  easily  accomplished  at  the  rate  of  50  miles  an 
hour. 

A  FLOURISHING  electric  club  is  in  existence  in  Montreal,  the 
members  of  which  'meet  regularly  at  frequent  intervals  to  discuss 
papers  on  electrical  subjects  and  the  technical  phases  of  electri- 
cal work.  The  idea  is  one  that  should  prove  e.xceedingly  help- 
ful to  workers  in  the  electrical  field,  and  promotive  also  of  public 
interest  in  the  science.  We  should  be  pleased  to  see  clubs  of 
similar  character  established  in  the  larger  cities  throughout 
Canada.  The  members  of  the  Canadian  Electrical  Association 
in  the  variouj  cities  might  well  take  the  initiative  in  this  direc- 
tion, as  the  benefits  arising  from  the  formation  of  such  clubs 
would  not  be  local  only,  but  would  extend  to  the  national  organi- 
zation as  well.  Which  city  will  be  the  first  to  follow  the  lead  of 
Montreal  in  this  matter. 


The  thirteenth  annual  report  of  the  Bell  Telephone  Co. 
shows  that  company  to  be  in  a  flourishing  condition.  The 
gross  revenue  for  the  year  was  $875,526,  and  expenses  amounted 
to  $653,139  leaving  a  net  revenue  of$220,386.  When  it  is  borne 
in  mind  that  the  lines  operated  by  this  company  now  comprise 
10,455  rniles  of  wire  on  4,836  miles  of  posts  the  large  amount  of 
expenses  can  easily  be  accounted  for;  in  tact  the  company  are  to 
be  congratulated  upon  being  able  to  show  so  large  a  surplus. 
There  is  no  doubt  that  during  the  coming  year  the  subject  of 
placing  wires  underground  in  all  places  where  the  trolley  system 
is  established,  will  have  to  be  seriously  considered,  as  the  tele- 
phone service  is  greatly  disturbed  owing  to  induction. 
Already  the  company  have  placed  i26'}4.  miles  of  wire  under- 
ground.   

Frequent  complaints  have  been  heard  with  regard  to  the 
hindrance  to  the  work  of  the  firemen  in  cities,  caused  by  the 
numerous  electric  wires  strung  in  front  of  buildings  used  for 
business  purposes.  In  view  of  this,  it  is  with  pleasure  that  we 
report  an  instance  in  which  the  life  of  a  fireman  was  saved  during 
the  recent  fire  in  Boston,  by  means  of  an  electric  cable.  One  of 
the  district  chiefs  of  the  fire  brigade,  who  had  gone  inside  the 
burnmg  building  became  shut  in  by  the  flames,  and  could  be  seen 
at  an  eighth  story  window;  from  this  dangerous  position  he 
made  his  escape  by  seizing  one  of  the  lar  ge  insulated  cables,  and 
crossing  hand  over  hand,  to  the  opposite  side  of  the  street.  A 
life  saving  net  was  stretched  beneath  him,  as  he  slowly  and  with 
great  difficulty  made  his  way,  anil  at  last,  utterly  fatigued,  was 
swung  into  the  arms  of  his  friends. 


Mr.  E.  O.  Champagne,  official  boiler  inspector  in  Montreal, 
has  issued  his  report  for  1892,  which  contains  several  interesting- 
items.  As  the  city  now  covers  an  area  of  5,979  acres,  and  Mr. 
Champagne's  work  extends  over  this  large  territory,  his  office  is 
a  very  important  one,  and  it  is  gratifying  to  find  the  results  so 
satisfactory.  He  made  1,397  visits  of  inspection  during  the 
year,  and  condemned  8  boilers  and  reported  46  as  imperfect. 
There  were  59  new  and  only  seven  second-hand  boilers  erected. 
The  number  of  candidates  examined  to  take  charge  of  engines 
and  boilers  was  385,  and  of  these  23  failed  to  pass  the  examina- 
tion. In  spite  of  all  this  work,  Mr.  Champagne  rendered  many 
services  to  the  road,  water,  fire  and  health  departments.  He 
hopes  during  this  year  by  the  assistance  of  amendments  to  the 
by-laws  governing  his  work  to  make  his  department  one  of  the 
most  perfect  of  its  kind  on  this  continent. 


In  the  controversy  which  took  place  in  Toronto  and  Montreal, 
prior  to  the  adoption  of  the  trolley  system,  the  advocates  of  the 
accumulator  system  stated  that  in  Birmingham  it  had  proved 
successful.  A  correspondent  has  sent  us  an  article  from  the  Bir- 
mingham Posi.viwh  regard  to  the  substitution  of  the  trolley  electric 
system  for  steam  traction  on  the  Staffordshire  Tramway  Co's 
lines  between  Walsall,  Bloxwich,  Darlaston  and  Wednesbury. 
In  this  article  the  following  sentence  occurs:— "There  is  nothing 
new  of  course  in  electric  ti  action,  but  the  method  adopted 
hitherto  involves  the  use  of  accumulators  in  the  cars  themselves. 
The  defects  of  this  system,  both  from  an  engineering  and  com- 
mercial standpoint,  have  been  sufficiently  plain  in  the  case  of 
our  own  Bristol  Tramway,  that  we  are  not  surprised  that  Mr. 
Dickenson  thought  he  could  improve  upon  it."  Thus  it  appears 
that  in  a  much  less  rigorous  climate  than  that  of  Canada,  the 
storage  battery  system  has  proved  a  failure.  In  referring  to  this 
matter,  we  do  so  without  any  prejudice  against  the  storage 
battery,  which  would  certainly  be  the  ideal  system  if  the  diffi- 
culties connected  with  its  operation  could  be  overcome. 


The  annual  convention  of  the  National  Electric  Light  Asso- 
ciation of  the  United  States  was  held  on  March  ist  and  2nd  in 
the  city  of  St.  Louis,  and  is  described  as  having  been  very  suc- 
cessful in  point  of  attendance  and  interest.  Papers  were  read 
as  follows  :  "  Long  Distance  Transmission  of  Power,"  by  Chas. 
S.  Bradley;  "The  Incandescent  Lamp  from  a  Commercial 
Standpoint,"  by  Calvert  Townley  ;  "  Power  Transmission  for 
Central  Stations," by  Dr.  Louis  Bell ;  "Remarks  Concerning  Power 
Transmission  from  an  Economic  Standpoint,"  by  L.  B.  Stillvvell; 
"  Wrought  versus  Cast  Iron  for  Filled  Magnet  Frames,"  by  A.D. 
Adams ;  "  Morals  of  Corpor  ations,"  by  E.  A.  Armstrong  ; 
"  Relation  of  Insurance  to  Electric  Lighting  and  Power,"  by 
Wm.  Brophy  ;  "The  'Vulcanizing'  Process  for  Preserving  and 
Strengthening  Poles,  Cross-arms,  Ties,  Etc.,"  by  Harry  C. 
Myers  ;  "  Underground  Conduits  and  Conductors,  and  the  Ex- 
periences of  Electric  Lighting  Companies  in  New  York  City," 
by  Wm.  H.  Browne  ;  "  Thermal  Storage  for  Central  Stations," 
by  Geo.  Forbes  ;  "  Some  Experiences  with  the  Alternating  Sys- 
tem," by  R.  H.  Sterling.  Dr.  Bdl's  paper,  which  we  regard  as 
being  of  the  greatest  value  to  central  station  owners  and  super- 
intendents, is  printed  in  another  place  in  this  issue. 


The  business  community  in  the  United  States  has  been  for 
some  time  past  awaiting  with  pleasant  anticipation  the  arrival 
of  the  7th  day  of  March,  1893,  as  the  date  on  which  the  Bell 
Telephone  Company's  patents  would  expire.  The  hope  was 
indulged  that  with  the  expiration  of  these  p.atents,  competition 
in  the  manufacture  and  sale  of  telephones  would  immediately 
set  in,  and  telephone  users  would  I'eceive  the  benefit  of  reduc- 
tion in  rates.  All  these  bright  expectations,  however,  were 
disappointed  when  it  became  known  that  the  Bell  Tele- 
phone Company  had  recently  been  granted  a  new  patent,  known 
as  the  Berliner  patent,  under  which  the  company  might  continue 
to  enjoy  a  monoply  of  the  business  for  a  further  period  of  years. 
The  latest  and  most  interestmg  piece  of  news  on  the  subject  is 
that  on  behalf  of  the  United  States  Government,  the  Attorney 
General  has  entered  an  action  to  annul  the  Berliner  patent,  on- 
the  ground  that  it  was  procured  by  fraudulent  means.  It  is 
alleged  that  the  Bell  Company  were  the  means  of  delaying  the 
issue  of  the  patent  from  June,  1877,  un'il  November,  1891, 
greatly  to  their  own  advantage  ;  and  the  demand  is  made  for 
such  a  revision  of  the  patent  laws  as  would  make  it  impossible 
for  their  objects  to  be  defeated  by  individuals  or  corpora- 
tions for  their  own  benefit. 


A  BILL  for  regulating  electric  lighting  throughout  Canada 
was  introduced  in  the  Dominion  Parliament  shortly  after  the 
publication  of  our  last  issue.  Information  having  been  received 
by  the  President  of  the  Can.adian  Electrical  .Association  that 
many  of  the  provisions  of  the  bill  would  be  likely  to  prove  ex- 
tremely burdensome  to  the  electric  lighting  interests,  a  meeting 
of  the  Toronto  members  of  the  Executive  Committee  ot  the  Asso- 
ciition  was  hastily  summoned,  and  it  was  decided  that  the 
President  should  go  immediately  to  Ottawa,  with  the  object  of 
endeavoring  to  have  the  proposed  measure  amended  in  such  a 
way  as  would  remove  its  objectionable  fentures.    The  President 
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and  some  of  the  members  of  the  Association  resident  in  Ottawa, 
had  an  interview  with  the  Comptroller  of  Inland  Revenue  re- 
garding the  matter,  and  pointed  out  to  him  that  the  lightmg 
comp  inies  of  Canada  were  not  as  a  rule  making  even  a  fair 
profit  on  their  investment,  and  therefore  were  not  in  a  position 
to  be  saddled  with  the  cost  of  the  proposed  inspection.  It  was 
also  pointed  out  that  it  would  not  be  possible  for  the  Govern- 
ment to  employ  inspectors  who  would  be  competent  to  make  an 
inspection  of  both  electric  light  and  gas  plants,  and  therefore 
that  two  distinct  staffs  of  inspectors  would  be  required,  which 
would  necessarily  involve  a  considerable  expenditure.  Since  the 
interview  referred  to,  the  Government  has  seen  fit  to  entirely 
withdraw  the  measure.  Their  reasons  for  so  doing  have  not 
been  made  public,  but  we  may  fairly  assume  that  the  information 
furnished  them  has  served  to  place  the  matter  in  a  different 
light  from  that  in  which  thev  hud  previously  regarded  it,  owing 
to  lack  of  information  necessary  to  enable  them  to  arrive  at  a 
proper  conclusion. 

The  officers  of  Montreal  No.  i  C.  A.  S.  E.  met  by  invitation 
at  the  residence  of  Mr.  Nuttall  a  few  evenings  ago,  and  con- 
sidered means  for  raising  the  necessary  funds  to  suitably  enter- 
tain the  delegates  to  the  annual  convention  of  the  Association, 
to  be  held  in  Montreal  next  September.  It  was  decided  to  re- 
commend that  the  members  resolve  themselves  into  a  committee 
of  the  whole  to  sohcit  subscnptions  from  friends  and  steam  users. 

In  December  last  the  Toronto  Incandescent  Electric  Light 
Co.  reduced  their  price  to  customers  from  one  cent  per  hour  to 
eight-tenths  of  a  cent  per  hour  for  16  c.  p.  lamps.  This  step,  the 
company  state,  resulted  in  almost  doubling  the  volume  of  their 
business.  Thus  encouraged  they  have  announced  within  the 
last  few  days  theii  decision  to  further  reduce  the  price  to  six- 
tenths  of  a  cent  per  lamp  per  hour.  At  this  price  incandescent 
electric  lighting  should  displace  gas  in  business  establish- 
ments at  least.  It  is  said  to  be  the  intention  of  the  gas  company 
to  meet  this  cut  in  rates  for  electric  lighting  by  a  corresponding 
reduction  in  the  price  of  gas. 

It  may  be  of  interest  to  some  central  station  managers  to 
know  how  an  alternating  current  meter's  record  of  light  used 
or  current  consumed  is  measured  and  charged  for,  and  to  make 
it  plain  to  those  who  may  be  groping  in  the  dark,  we  will  en- 
deavour to  point  out  the  why  and  wherefore  of  it.  To  begin 
with,  then,  we  have  the  ampere  hour  recording  meter,  whose 
dails  are  supposed  to  show  the  numbers  that  have  passed 
through  at  a  fixed  voltage,  prominent  among  which  are  the 
Schallenberger  and  Slattery,  both  being  fairly  accurate  meters 
provided  the  voltage  is  maintained  at  50,  but  with  any  greater 
or  less  amount  of  voltage,  they  vary  in  registering  considerably 
more  than  the  greater  or  less  amount  of  current  that  may  be 
forced  through  them  from  the  increased  or  diminished  voltage, 
the  moving  parts  seeming  to  respond  too  freely  to  any  increase 
or  decrease  of  the  pressure.  They  can  be  called  accurate  meters 
at  50  volts,  but  variable  ones  under  other  conditions.  They 
measure  the  amount  of  current  that  passes  through  them  by 
means  of  coils,  between  which  is  revolved,  in  one  case  a  disc  of 
metal,  and  in  the  other  case  a  copper  drum,  the  velocity  depend- 
ing on  the  amount  of  current  traversing  the  coils.  A  small  worm 
gear  transmitting  the  motion  to  the  clock  work  mechanism  of 
the  registering  dials.  These,  as  mentioned  before,  are  made  to 
read  ampere  hours  at  50  volts,  and  as  the  general  run  of  16  candle 
power  lamps  consume  about  one  ampere  of  current  in  one  hour, 
it  has  been  customary  to  tell  the  users  that  the  price  is  so  much 
per  16  candle  power  lamp  hour,  and  in  some  cases  the  current 
is  billed  thus— that  is,  so  many  lamp  hours  at  such  a  price.  The 
best  meter  in  use  to-day  is  probably  the  Thomson .  Recoi  ding 
Wattmeter,  and  we  are  firmly  of  the  opinion  that  the  system  of 
measuring  the  watts  consumed  and  charging  for  them  at  so 
much  per  thousand  watts  is  the  right  thing  to  do.  In  this  case 
the  central  station  is  paid  for  all  that  is  consumed  and  the  watts 
are  measured  no  matter  what  the  voltage  may  be.  Without 
wishing  to  discourage  the  use  of  other  meters,  we  are  fully  satis- 
fied that  this  system  of  selling  current  for  incandescent  lighting 
is  the  right  one,  and  where  a  new  plant  is  being  installed  should 
be  the  one  selected.  With  plants  that  are  already  established  and 
using  other  make  of  meters  it  would  be  quite  a  difficult  matter 
to  make  use  of  this  class  of  meter,  simply  because  it  <vould  com- 


plicate matters  considerably  to  have  some  meters  registering  am- 
peres and  others  watts.  Then  again  a  customer  with  a  watt  meter 
mi>;ht  happen  to  have  a  next  door  neighbor  who  is  using  an 
ampere  meter,  in  which  case  the  wonder  on  the  part  of  both  of 
them  would  be  why  it  was  so,  and  each  one  would  have 
his  private  opinion  that  his  meter  was  put  in  different  to  his 
neighbor's  to  enable  the  company  to  try  some  scheme  on  him 
which  would  result  in  his  paying  more  money  for  his  lighting 
than  his  neighbor  was  doing. 


There  seems  to  be  considerable  agitation  in  different  parts 
of  the  world  as  to  the  practicability  of  conveying  power  by 
means  of  the  electric  current  over  long  distances.  While  we  do 
not  desire  to  enroll  ourselves  on  the  list  of  those  who  make 
the  positive  statement  that  power  can  in  this  manner  be  trans- 
mitted successfully  from  a  commercial  standpoint,  yet  we  are 
decidedly  of  the  opinion  that  the  agitation  is  one  in  the  right 
direction.  True,  high  tension  currents  and  dangerous  to  life 
would  have  to  be  employed  ;  in  most  cases  perhaps  as  high  as 
25,coo  volts  would  be  necessary  ;  and  it  might  require  that  the 
cross  arms  and  poles  have  a  death's  head  and  cross  bones 
painted  on  them  to  warn  the  unwary.  Notwithstanding,  these 
features  of  the  pioposal  should  not  be  sufficient  to  put  a  stop  to 
experiments  in  the  diiection  indicated.  The  same  ob- 
jections would  apply  to  a  steam  road  on  which  fast  trains  are 
being  hourly  operated,  yet  no  one  would  think  for  a  moment  of 
resisting  the  building  of  such  a  road  on  account  of  any  possible 
accidents  that  might  happen  on  it,  or  on  account  of  any  deaths 
which  might  arise  through  such  accidents.  There  is  no  doubt 
that  a  line  can  be  built  to  carry  such  a  high  voltage  as  that 
mentioned  ;  of  course  extra  precautions  would  be  required  in  its 
construction.  The  insulators  would  have  to  be  of  a  special 
pattern,  made  to  carry  oil  as  an  insulating  medium.  The  wire 
would  require  to  be  well  insulated  with  thick  solid  rubber  core 
and  ample  covering  to  prevent  abrasion.  There  would  have  to 
be  some  special  method  of  fastening  it  to  the  insulators,  and 
again  the  poles  would  require  to  be  set  not  more  than  75  ft. 
apart,  so  as  to  make  the  weight  of  wire  between  poles  compara- 
tively light,  and  thereby  prevent  any  liability  of  the  wires  let- 
ting go  between  poles  and  falling  to  the  ground.  Guard  wires 
both  below  and  above  would  of  course  be  an  absolute  neces- 
sity in  districts  where  there  would  likely  be  any  crossing  of 
them  by  falling  wires  of  other  companies,  as  also  to  prevent 
their  being  brought  in  contact,  should  a  new  wire  be  strung 
under  the  high  tension  ones.  We  predict  that  it  will  not 
be  many  years  before  some  such  project  will  at  least  be  at- 
tempted to  be  carried  out. 

ENGINES  FOR  ELECTRIC  LIGHTING. 

III. 

The  frequent  change  of  load  and  demand  at  certain  hours,  or 
rather  at  uncertain  hours,  for  a  much  heavier  load  than  the 
average  are  found  in  most  power  stations  to  be  serious  difficul- 
ties. A  commonly  adopted  plan  has  been  to  have  several  steam 
engines,  and  to  run  one  or  more  of  these  as  required.  At  first 
sight  this  method  seems  very  simple  and  effective  ;  it  is,  how- 
ever, attended  with  a  very  unsatisfactory  result. 

The  engine  is  not  the  original  source  of  the  power,  and  when 
it  is  necessary  to  maintain  steam  pressure  on  a  number  of  boilers 
in  order  to  be  able  to  meet  sudden  demands  for  power,  there  is 
considerable  loss.  The  loss  due  to  merely  keeping  fires  banked 
with  pressure  on  the  boilers  amounts  to  a  considerable  sum. 
The  boilers  and  machinery  are  idle  for  a  longer  time  each  day 
than  they  aie  in  use,  and  the  expense  of  maintainance  is  about 
the  same  as  if  they  were  in  steady  or  continuous  use.  These 
and  other  details,  when  carefully  considered,  show  that  what  at 
first  seemed  such  a  simple  solution  of  the  problem,  is  at  best  but 
a  make-shift. 

Various  schemes  have  been  proposed  and  tried  to  overcome 
the  loss.  One  plan  recently  proposed  in  Enghnd  is  to  enable 
those  having  their  plant  arranged  with  a  number  of  engines  to 
save  the  loss  caused  by  keeping  steam  up  on  the  boilers.  The 
author  of  the  plan  referred  to  is  a  well  known  professor  of  engin- 
eering. He  suggests  havino  a  certain  amount  of  power  gener- 
ated by  the  steam  boilers  in  the  usual  way,  and  alongside  of  the 
steam  boilers  have  a  number  of  hot  water  reservoirs  with  fur- 
naces under  them.    I'f  100  IbS.  pressure  bfe  carried  fti  t)ie  St^^m 
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boilers,  the  hot  water  reservoirs  would  be  loaded  to  a  pressure 
of  about  300  lbs.  per  sq.  inch.  Heat  would  thus  be  slowly  ac- 
cumulated in  the  water  and  stored  there.  When  an  extra  de- 
mand came  for  more  power  another  engine  would  be  started, 
and  to  supply  the  steam  hot  water  would  be  allowed  to  escape 
into  the  steam  boilers  from  the  hot  water  reservoirs.  This  vvater 
being  at  such  high  temperature  would  at  once  form  steam,  and 
so  meet  the  supply  for  the  extra  demand.  The  proposal  seems 
a  good  one,  and  one  likely  to  meet  the  difficulty  which  has  to  be 
got  over.  It  is  a  well  known  fact  that  water  has  a  great  capacity 
for  receiving  and  retaining  heat  and  under  the  plan  suggested  a 
great  quantity  of  energy  coukl  be  stored  up  in  the  hot  water 
ready  to  be  converted  into  steam  for  use  in  the  engines. 

Another  plan  which  is  in  use  is  to  have  the  engine  considera- 
bly larger  than  required  for  the  average  load,  and  collect  the 
surplus  electricity  in  an  accumulator,  from  which  it  could  be 
drawn  to  meet  the  demands.  This  plan  is  in  actual  use  in  some 
places,  but  has  a  number  of  disadvantages  arising  from  the  first 
cost  of  accumulation  and  from  losses  in  the  storage  and  distri- 
bution of  the  electricity. 

A  modification  which  has  been  suggested  is  to  have  the  engine 
larger  than  necessary  for  the  average  load,  and  to  utilize  its  sur- 
plus power  in  pumping  water  into  an  elevated  tank  ;  when  extra 
demands  had  to  be  met  the  water  to  be  run  back  into  a  lower 
tank,  and  in  doing  so  drive  a  water  wheel.  The  same  water 
would  be  pumped  up  again  and  used  repeatedly.  By  this  means 
an  almost  constant  load  could  be  maintained  on  the  engine  and 
boilers,  which  could  thus  be  run  in  the  most  economical  manner. 
In  some  places  the  power  distribution  is  effected  by  means  of 
water  distributed  in  mains  and  delivered  at  a  high  pressure,  in 
some  cases  as  high  as  700  lbs.  per  sq.  inch. 

A  combination  plant  using  electricity  for  lighting  purposes, 
and  to  some  extent  for  power,  and  water  at  high  pressure  for  the 
main  power  supply,  seems  to  be  one  which  in  some  situations 
would  be  not  only  practicable  but  one  which  would  prove  con- 
venient and  economical. 

The  loss  of  efficiency  in  distribution  of  the  water  is  due  to 
friction  in  the  pipes  and  to  leakage  at  joints.  These  difficulties 
are  now  well  understood,  and  the  means  required  to  keep  them 
down  to  the  lowest  point  are  known.  Water  is  not  like  unseen 
electricity  or  the  subtle  heat,  both  of  which  seem  so  difficult  to 
manage  in  storing  and  transmitting. 

In  a  power  station  combining  these  two  systems  the  electric 
machinery  would  be  driven  by  triple  expansion  vertical  engines 
adapted  to  the  average  load,  and  a  similar  engine  could  be  used 
to  drive  the  water  pumps  by  means  of  gearing.  The  water 
would  be  pumped  into  an  accumulator  loaded  to  maintain  a  uni- 
form pressure  in  the  mains.  In  ordinary  cases  the  demands  for 
light  and  for  power  would  not  be  at  the  same  hours.  The  main 
demand  for  light  would  be  at  night,  and  for  power  the  demand 
would  be  during  the  day.  The  average  of  the  two  combined 
would  be  more  constant  and  consequently  the  firing  at  the  boil- 
ers would  be  more  uniform  and  more  economical. 

The  attention  of  engineers  is  at  the  present  time  much  occu- 
pied with  schemes  for  convenient  and  economical  distribution  of 
power.  The  electric  system  is  not  yet  accepted  as  the  best  in 
all  circumsta'Tces,  and  it  is  proposed  in  another  article  to  give 
some  information  regarding  some  other  methods. 

Convenience,  safety,  economy  and  reliability  or  durability  have 
all  to  be  taken  into  account  in  considering  the  merits  and  de- 
merits of  any  system.  The  steam  engine  and  boiler  are,  how- 
ever, at  the  foundation  of  nearly  all  the  schemes  and  systems, 
and  with  all  their  faults  they  are  as  yet  indispensable  for  civilized 
convenience  and  comfort. 


PERSONAL. 

Mr.  G.  Pink,  M.  E. ,  has  been  appointed  chief  engineer  at  the  main 
pumping  station  of  the  Toronto  waterworks.  His  predecessor,  Mr.  Baxter, 
takes  the  post  of  assistant  engineer. 

There  is  said  to  be  a  Ukelihood  that  Mr.  James  Guno  will  resign  the  po- 
sition of  superintendent  of  the  Toronto  Street  Railway  Co.  and  accept  the 
management  of  a  large  financial  institution. 


Messrs,  Wright  &  Garland  have  purchased  Mr.  Paul's  interest  in  the 
electric  lighting  business  at  Carberry,  Man. 

Advices  from  St.  John,  N.  B. ,  state  that  the  wires  have  been  strung,  the 
machinery  put  in  the  station,  and  it  is  announced  that  electricity  will  soon 
supersede  horses  on  the  street  railway  of  that  city. 


TRADE  NOTES. 

The  Reliance  Electric  Manufacturing  Company,  Waterford,  Ont.,  have 
shipped  to  the  Keegans-Milne  Company,  of  Montreal,  a  150  light  incan- 
descent plant. 

Prof.  Ellis,  of  the  School  of  Practical  Science,  Toronto,  after  having 
made  an  analysis,  certifies  to  the  usefulness  as  a  disinfectant  and  deodorizer 
of  the  compound  "  Phenyle,"  manufactured  at  Port  Hope,  Ont.,  by  Mr. 
Alonzj  W.  Spooner. 

The  Eugtne-Phillips  Electrical  Works,  Montreal,  have  received  an  order 
from  the  Montreal  .Street  Railway  Company,  for  90  tons  of  copper  wire. 
This  is  believed  to  be  the  largest  single  order  for  wire  ever  given  in  Canada. 
The  same  Conip.iny  have  received  from  the  Bell  Telephone  Co.,  orders  to 
the  amount  of  over  100,000  feet  of  aerial  and  underground  cable. 

The  McGuire  Manufacturing  Company,  of  Chicago,  has  established  a 
Canadian  branch  at  .St.  Catharines,  Ont.,  where  it  will  manufacture  all  the 
specialties  of  the  company,  and  particularly  the  well  known  McGuire  trucks 
for  electric  railway  service.  By  establishing  this  branch  the  .McGuire  com- 
pany saves  a  duty  of  35  per  cent,  imposed  on  American  built  trucks,  and  Al 
the  same  lime  is  in  closer  relation  with  the  Canadian  Irade. 

Mr.  C.  F.  Medbury,  the  Montreal  representative  of  the  Canadian  General 
Electric  Co.,  has  closed  the  following  contracts  for  that  company: — A  540 
light  plant  for  the  Montreal  Coilon  Mills  at  Valleyfield  ;  a  350  light  plant 
for  Knowlton,  where  the  three  wire  system  will  be  used  with  continuous 
current,  as  the  station  is  located  directly  in  the  centre  of  the  district  to  be 
supplied  ;  and  a  650  light  plant  for  Waterloo.  Here  the  station  is  located 
3l4  miKs  from  ihe  town,  and  alternaiing  current  at  2,000  vol's  pressure  will 
be  used  with  10  volt  transformers  connected  upon  the  three  wire  system. 

On  the  2oth  Feb.  last,  an  extensive  conflagration,  which  originated  in 
some  manner  not  yet  elicited,  upon  the  premises  of  the  Keegans-.Vlilne  Co.. 
Montreal,  completely  destroyed  both  building  and  slock,  extending  also  10 
adjoining  establishments.  J.  Ross,  Son  &  Co's.  Electrical  Works  suffered 
much  damage  to  building,  chiefly  caused  by  the  smoke-stack  tumbling  upon 
the  roof  and  crushing  in  one  half  of  it.  The  Messrs.  Ross  with  business 
like  promptitude  immediately  removed  all  their  plant  to  other  premises  close 
at  hand,  and  are  now  running  as  usual.  Their  loss,  outside  of  removal, 
will  be  small. 

The  Reliance  Electric  Mfg.  Co  ,  of  Waterford.  Ont.,  report  the  following 
recent  sales  : — St.  1  homas  Gas  Co.,  100  H.P.  500  volt  generator;  The 
Brantford  Electric  Light  and  Power  Co.,  80  H.P.  500  volt  generator; 
Lakefield  Electric  Light  Co.,  35  light  arc  dynamo;  Wni.  Cooke  &  Sons,  St. 
Catharines,  40  H.P.  motor;  S.  Taylor  &  Sons,  St.  Catharines,  5  H.P. 
motor;  Walker  &  Co.,  Gue.'ph,  10  H.P.  motor;  Lawson  Bros.,  Toronto, 
15  H.P.  motor;  H.  R.  Stewart,  Toronto,  5  H.P.  motor  ;  Dominion  Show 
Case  Co.,  Montreal,  5  H.P.  motor  ;  John  M.  Poole  &  Co.,  Toronto,  7  H.P. 
motor  ;  Wm.  Gordon  Osgoodby,  Turonto,  10  H.P.  and  2  H.P.  motors  ;  T. 
W.  Ness,  Montreal,  5  H. P.,  7  H.P. ,  10  H.P.  and  2  H.P.  motors. 

The  Montreal  Electric  Co.  is  a  new  aspirant  fof  public  patronage  in  the 
electrical  construction  and  supply  line,  being  composed  of  Mr.  John 
Shaw  (late  office  manager  for  Messrs.  J.  &  C.  Hodgson)  who  assumes  the 
general  management,  and  who  is  perhaps  one  of  ihe  best  known  men  in 
Montreal  hardware  circles.  Mr.  Wm.  B.  Shaw,  whose  name  will  be  fa- 
miliar to  many  of  our  readers,  and  who  is  deservedly  popular  with  the  elec- 
trical trade  from  his  connection  with  T.  W.  Ness  and  the  Royal  Electric  Co., 
is  electrician  for  the  firm,  whilst  Mr.  Walter  F.  Taylor,  the  present  able 
foreman  for  T.  W.  Ness,  becomes  mechanical  superintendent  for  the  new- 
Company.  With  such  a  trio  of  hard  and  experienced  workers  there  is  no 
fear  of  the  success  which,  with  many  friends,  we  heartily  wish  them,  in  their 
new  undertaking. 

For  some  time  there  has  been  considerable  competition  in  .Montreal 
among  those  wishing  to  handle  the  dynamos,  generators,  motei  s,  &c. ,  man- 
ufactured by  the  Reliance  Electric  Manufacturing  Co.,  of  Waterford,  Ont. 
Mr.  Slaght,  the  President  of  the  Company,  was  in  Montreal  last  week,  and 
we  understand  decided  to  place  the  agency  for  the  Province  of  Quebec, 
with  the  well-known  electrical  firm,  T.  W.  Ness.  We  think  this  selection 
a  wise  one  and  a  large  business  will  no  doubt  be  the  result.  A  consignment 
of  machines  has  already  been  received  and  may  be  seen  at  any  time  at  the 
showrooms,  which  are  centrally  located,  at  749  Craig  St.  The  services  of 
Mr.  M.  W.  Corbitt,  well-known  in  Montreal  on  account  of  having  been  for 
some  years  connected  with  the  Edison  General  Electric  Co.  and  latterly 
with  the  Royal  Electric  Co.,  have  been  secured  by  Mr.  Ness  for  the  purpose 
of  looking  after  this  branch,  and  the  interests  of  the  Reliance  Co.  will  con- 
sequently be  well  looked  after.  Many  firms  are  now  putting  in  motors, 
thus  avoiding  the  necessity  of  installing  small  engines  and  boilers,  and  we 
have  only  to  look  over  the  record  of  those  installing  private  electric  light 
plants  to  realize  how  rapidly  this  industry  has  developed. 


The  Toronto  Incandescent  Light  Co.,  Ltd.,  have  given  notice  of  a  further 
reduction  in  their  prices  of  twenty  per  .cent. 

A  charter  of  incorporation  has  been  granted  to  the  Hamilton,  Waterdown 
&  Guelph  Electric  Railway  company,  with  a  capital  of  $500,000.  The  in- 
corporated members  of  the  company  are  :  Sir  W.  P.  Howland,  Toronto  ; 
W.  Laking,  lumber  merchant,  W.  O.  Sealey,  accountant,  Jacob  Flatt  and 
W.  Deboss  Flatt,  timber  merchants,  all  of  Hamilton  ;  .-Vlex.  Brown,  shipper, 
John  Ira  Flatt,  timber  merchant,  John  Nicholson  and  Leopold  Biiuer,  farm- 
ers, all  of  East  Flamborough  ;  John  Owen  McGregor,  physician,  and  Chas 
Sealey,  of  Waterdown. 
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THE  MOST  ECONOMICAL  BOILER  AND  ENGINE  FOR 
CENTRAL  STATIONS.* 

By  J.  A.  Farlinger. 

Mr.  President  and  Gentlemen  :  The  subject  we  are 
about  to  discuss  this  evening  is  a  rather  difficult  one  to  handle 
in  the  time  at  our  disposal.  When  we  consider  the  amount  of 
knowledge  which  science,  theoretical  and  practical,  has  put  at 
our  fingers'  ends,  it  seems  a  gigantic  subject  for  me  to  handle  at 
all,  so  you  will  kindly  overlook  the  brevity  with  which  I  shall 
deal  with  the  subject.  As  this  is  my  first  effort  at  preparing  a 
paper,  I  hope  you  will  kindly  bear  with  me  during  the  reading 
of  it,  and  not  expect  too  much. 

At  the  outset  let  me  say  it  is  not  my  intention  to  boom  some 
particular  make  of  boiler  or  engine  ;  I  think  I  shall  have  done 
my  duty  and  served  a  purpose,  if  I  define  the  necessary  points 
that  should  be  found  in  the  boilers  and  engines  of  every  central 
station.  I  have  been  somewhat  puzzled,  not  as  to  what  I  should 
put  in  this  paper,  but  as  to  what  I  should  leave  out. 

I  shall  commence  by  stating  that  there  is  no  such  a  thing  as 
"horse  power"  to  a  steam  boiler,  it  is  a  measure  only  applicable 
to  dynamic  effect,  but  as  boilers  are  necessary  to  drive  steam 
engines,  the  same  measure  applied  to  steam  engines  has  come  to 
be  universally  applied  to  boilers  and  cannot  well  be  discarded. 
In  consequence,  however,  of  the  different  quantities  of  steam 
necessary  to  produce  a  horse  power  with  different  engines,  there 
has  been  and  is  a  need  of  an  accepted  standard  by  which  the 
amount  of  water  required  to  provide  steam  for  a  commercial 
horse  power  may  be  determined.  This  standard  as  fixed  by 
Watt  was  one  cubic  foot  of  water  evaporated  per  hour  from  212° 
tor  each  horse  power.  This  was  at  that  time  the  requirement 
of  the  best  engine  in  use  ;  at  the  present  time  Prof  Thurston 
estimates  that  the  water  required  per  hour  per  horse  powei,  in 
good  engines  is  equal  to  the  constant  200  divided  by  the  sq.  root 
of  the  pressure,  and  that  in  the  best  engines  this  constant  is  as 
low  as  150.  This  would  give  for  good  engines,  working  with  64 
lbs.  pressure,  25  lbs.  water,  and  for  the  best  working  with  100 
lbs.,  only  1 5  lbs.  water  per  hourly  horse  power.  The  standard, 
as  adopted  by  the  Centennial  Exhibition  of  '76,  of  30  lbs.  water 
per  hour,  evaporated  from  212°  for  each  horsepower,  is  a  fair 
one  for  both  boilers  and  engines,  but  as  the  same  boiler  may  do 
more  or  less  work  with  less  or  greater  economy,  it  should  be  re- 
quired that  the  rating  of  a  boiler  be  based  on  the  amount  of 
water  it  will  evaporate  at  its  highest  economy.  Parties  have 
been  known,  and  are  known  to-day,  who  claim  an  evaporation 
of  from  19  to  20  lbs.  water  per  pound  of  coal,  when  the  highest 
that  is  practically  possible,  I  believe,  is  only  13  lbs.  of  water  per 
pound  of  coal.    Such  boilers  are  dear  at  any  price. 

I  am  informed  that  the  results  of  30  tests  made  of  certain 
water  tube  boilers,  gave  an  average  evaporation  of  11. 4217  lbs. 
water  per  pound  of  combustible,  which  is  a  very  high  efficiency, 
being  within  4%  of  Rankin's  standard,  and  within  y)4°/oO{  the 
highest  theoretical  efficiency.  Prof  Thurston  says,  "  The  maxi- 
mum conductivity  or  flow  of  heat  is  secured  by  so  designing  the 
boiler  as  to  secure  rapid,  steady  and  complete  circulation  of  the 
water  withm  the  boiler,  and  securing  opposite  directions  of  flow 
for  the  gases  on  one  side  and  the  water  on  the  other." 

The  accumulation  of  scale  inside  and  soot  on  the  outside,  will 
seriously  affect  the  efficiency  and  economy  of  a  boiler  ;  only  one- 
eighth  of  an  inch  deposit  of  soot  renders  the  heating  surface 
practically  useless,  only  one-sixteenth  of  an  inch  of  scale  or  sedi- 
ment will  cause  a  loss  of  13%  in  fuel ;  a  boiler  must  therefore  be 
kept  clean  to  secure  the  best  results.  The  setting  should  be 
durable  and  kept  in  good  order,  as  a  loss  of  21%  has  been  known 
to  be  caused  by  poor  setting.  As  an  instance  I  might  mention 
a  case  that  came  under  my  notice  in  a  large  town  in  Western 
Ontario  where  there  was  a  saving  of  25%  effected  in  fuel,  by  a 
very  simple  thing,  so  simple  indeed  that  the  largest  engine  firm 
in  the  west  made  the  error  in  installing  the  boiler,  and  I  should 
not  be  surprised  to  learn  they  have  made  the  same  error  in  other 
places.  Following  are  the  requirements  of  a  perfect  steam  boiler  : 

1.  It  should  be  simple  in  construction,  and  made  of  the  best 
materials  sanctioned  by  use. 

2.  It  should  have  a  constant  and  thorough  circulation  of  water 
throughout  the  boiler,  so  as  to  maintain  all  parts  at  one  temper- 
ature. 

3.  It  should  be  provided  with  a  combustion  chamber,  so  ar- 
ranged that  the  combustion  of  the  gases  commenced  in  the  fur- 
nace may  be  completed  before  its  escape  to  the  chimney. 

4.  It  should  be  provided  with  a  mud  drum  to  receive  all  im- 
purities deposited  from  the  water  in  a  place  removed  from  the 
action  of  the  fire. 

5.  All  parts  should  be  readily  accessible  for  cleaning  and  re- 
pairs ;  this  is  a  point  of  the  greatest  importance  as  regards  safety 
and  economy,  and  has  heretofore  been  possessed  by  plain  cylin- 
der and  large  flue  boilers. 

6.  The  heating  surface  should  be  arranged  as  nearly  as  possi- 
ble at  right  angles  to  the  currents  of  heated  gases,  and  so  break 
up  the  currents  as  to  extract  the  entire  available  heat  therefrom. 

7.  The  boiler  should  have  a  large  water  surface  for  the  disen- 
gagement of  the  steam  from  the  water  in  order  to  prevent 
foaming. 

8.  It  should  have  large  and  free  passages  between  the  differ- 
ent sections  to  equalize  the  water  line  and  pressure  in  all. 
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9.  It  should  have  a  steam  and  water  capacity  sufficient  to 
prevent  sudden  fluctuation  in  pressure  or  water  level. 

10.  It  should  have,  if  possible,  no  joints  exposed  to  the  direct 
action  of  the  fire. 

11.  It  should  have  a  great  excess  of  strength  over  any  legiti- 
mate strain,  and  should  be  so  constructed  as  not  to  be  liable  to 
require  early  repairs,  or  be  strained  by  unequal  expansion. 

12.  It  should  be  durable  in  construction,  perfect  in  workman- 
ship and  not  liable  to  require  early  repairs. 

13.  The  water  space  should  be  divided  into  sections,  and  so 
arranged  that  should  any  section  give  out,  no  general  explosion 
can  occur,  and  the  destructive  effects  will  be  confined  to  the 
simple  escape  of  the  contents. 

14.  It  should  be  proportioned  for  the  work  to  be  done,  and  be 
capable  of  working  to  its  full  rated  capacity  with  the  highest 
economy. 

15.  It  should  be  provided  with  the  very  best  guages,  safety 
valves  and  other  fixtures. 

There  are  some  six  different  classes  or  kinds  of  boilers  in  use 
to-day,  which  I  have  made  a  number  of  rough  sketches  of  in 
order  that  you  may  better  understand  their  different  forms  and 
constructions.  The  names  of  the  different  types  are  as  follows  : 
plain  cylinder,  flue,  vertical  tubular,  tubular,  locomotive  and 
water  tube  boilers.  Each  type  has  its  uses  and  likewise  its 
abuses. 

It  is  not  my  intention  to  go  into  the  designing  and  propor- 
tioning of  the  different  types  of  boilers,  but  rather  to  consider 
where  the  different  types  would  be  of  efficient  service,  and  in  so 
doing  we  shall  be  able  to  pick  out  the  type  of  boiler  we  require 
for  any  given  power  plant,  whose  surrounding  conditions  we  are 
acquainted  with. 

Let  us  first  consider  the  type  of  boiler  known  as  the  plain 
cylinder  boiler,  which  is  the  simplest  type  of  boiler  in  use,  and  is 
principally  used  in  large  iron  rolling  mills  and  coal  mines — used 
in  the  first  place  because  of  the  large  amount  ot  heat  available 
from  the  heatmg  furnaces,  which  would  otherwise  be  wasted  ; 
agam  these  boilers  seem  to  meet  the  requirements  in  these 
places  both  as  to  cheapness  of  first  cost,  and  being  able  to  carry 
from  35  to  60  lbs.  pressure  to  the  sq.  in.,  this  pressure  being 
sufficient  to  work  the  shear  engines.  In  coal  mines  they  serve 
the  purpose  because  of  the  indifference  as  to  the  amount  of  fuel 
consumed. 

The  flue  boilers,  commonly  known  as  the  Cornish  or  Lan- 
cashire boilers,  consist  of  a  large  cylinder  with  one  or  more  flues 
passing  through  their  whole  length.  Assuming  many  different 
arrangements  as  regards  the  flues,  in  this  boiler  there  is  consid- 
erably more  heating  surface  than  in  the  plain  cylinder  boiler, 
therefore  from  the  form  of  its  constriJCtion  it  is  more  economical  in 
fuel ;  but  it  is  hard  to  clean,  and  the  design  is  poor,  there  being 
hardly  two  parts  of  the  one  temperature,  therefore  unequal  ex- 
pansion and  contraction,  and  the  fact  that  the  greater  the  diam- 
eter of  the  flue  the  heavier  metal  and  the  more  staying  required, 
shows  weakness  ;  the  circulation  is  poor  because  of  the  construc- 
tion, which  will  cause  wet  steam,  and  a  tendency  to  foaming. 
This  boiler  would  also  be  very  serviceable  where  cheapness  in 
first  cost  and  a  large  supply  of  fuel  to  dispense  with  are  neces- 
sary. 

The  vertical  tubular  type  can  best  be  defined  by  stating  that 
it  will  serve  the  purpose  in  a  way  for  a  small  steam  plant  of  say 
15  h.  p.  and  under  where  economy  in  space  is  the  only  consid- 
eration. Apart  from  this,  I  would  not  use  it  or  any  other  up- 
right boiler,  among  which  I  include  porcupine  boilers,  as  the 
circulation  is  defective.  They  waste  fuel  in  not  being  construct- 
ed to  receive  the  full  benefit  of  the  flow  of  heat  and  are  subject 
to  foaming,  to  unequal  contraction  and  expansion,  are  hard  to 
clean,  and  have  too  many  joints  exposed  to  the  direct  action  of 
the  fire. 

In  the  tubular  we  approach- nearer  the  goal  of  perfection  which 
it  is  ever  our  aim  to  attain.  It  has  its  defects  though  ;  the  cir- 
culation 's  not  as  perfect  as  it  might  be  ;  it  requires  careful  at- 
tention, lots  of  cleaning,  because  of  the  position  of  its  flues,  is 
subject  to  a  great  variation  in  contraction  and  expansion  of  its 
different  parts,  is  sometimes  subject  to  severe  foaming.  On  the 
other  hand  it  has  the  advantages  of  a  large  heating  surface, 
strong  construction,  fairly  economical  and  steams  well. 

The  locomotive  boiler  I  shall  not  touch  upon,  as  it  is  not  used 
to  my  knowledgo  for  electrical  purposes. 

We  now  come  to  the  most  efficient  type  of  boiler  now  in  use 
— it  is  the  water  tube  type.  Its  advantages  are  many,  its 
efficiency  is  very  high,  reaching  nearly  the  highest  practical 
point  of  evaporation.  Its  circulation  is  perfect  ;  it  has  few  or 
no  joints  exposed  to  the  direct  action  of  the  fire  ;  is  so  construct- 
ed as  to  even  the  action  of  contraction  and  expansion  in  all  its 
parts  ;  is  eas>  of  access,  easy  to  clean  ;  no  general  eruption  or 
explosion  can  occur  ;  it  utilizes  the  greatest  amount  of  available 
heat,  which  flows  at  or  nearly  at  right  angles  to  the  circulation 
of  the  water  ;  is  so  constructed  as  to  give  as  dry  a  steam  as  pos- 
sible ;  is  very  durable,  and  will  stand  almost  any  amount  of 
abuse. 

What  I  have  said  of  the  sketches  of  boilers  before  you  this 
evening  will  apply  generally  to  the  different  makes  of  each  type 
of  boiler,  with  lew  exceptions. 

Having  considered  some  of  the  points  in  favor  and  against  the 
use  of  the  different  types  of  boilers,  let  us  turn  our  attention  to 
some  of  the  necessary  fittings.    We  shall  first  deal  with  the 
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steam  guage.  About  the  year  1849  Eugene  Bourdon,  a  French- 
man, discovered  that  the  free  end  or  ends  of  a  flattened  tube, 
with  enough  elasticity  for  use  as  a  spring,  would  move  when 
pressure  was  applied  through  the  medium  of  a  fluid,  externally 
or  internally  ;  that  the  motion  was  in  direct  proportion  to  the 
pressure  applied  ;  and  when  the  pressure  was  lemoved,  it  would 
assume  its  former  position.  He  at  once  conceived  the  idea  of  a 
new  pressure  gauge,  in  which  this  should  be  the  mam  spiing  or 
means  of  motion,  and  which,  as  originally  designed,  far  excels 
any  other  instrument  for  sensitiveness  and  accuracy ;  but  is  best 
adapted  for  measuring  low  steam  pressure  and  vacuums,  or 
wherever  a  very  delicate  instrument  is  required.  As  it  is  more 
efficient  to  carry  high  steam  pressures,  so  do  we  want  a  gauge 
to  meet  the  demands  for  registering  higher  pressures  ;  another 
point  against  it  being  the  position  of  the  tube  ;  if  we  are  not 
using  it  continually  in  winter  the  steam  condensing  in  the  lower 
end  ot  the  tube  is  either  likely  to  severely  strain  or  burst  it. 

There  have  been  several  improvements  on  this  gauge  by 
Crosby  and  others.  It  originated  from  observations  made  of 
the  motions  of  the  free  ends  of  the  spiings  or  tubes  already  in 
use  while  under  variable  pressures.  It  was  found  thai  not  only 
the  horizontal  motion  of  the  springs  could  be  utilized,  but  also 
that  of  the  perpendicular  or  upward  action  ot  the  same  spring, 
if  a  given  length,  and  that  by  uniting  these  motions  by  proper 
mechanism  it  could  be  transmitted  to  the  pointer.  This  per- 
mitted and  required  stififer  springs  for  measuring  like  quantities 
of  steam  than  any  before  used.  Experience  has  shown  that 
under  no  circumstances  of  pressure  employed,  within  the  amount 
indicated  on  the  dial,  can  they  be  straightened  or  their  original 
elasticity  affected.  This  device  also  avoids  and  prevents  any 
vibration  of  the  pointer  under  action.  Being  held  at  their  lowest 
points  and  having  no  dip,  the  water  is  allowed  to  return  to  the 
siphon,  thus  preventing  and  removing  the  danger  of  freezing  by 
extreme  cold.  While  these  gauges  partake  of  all  the  good  quali- 
ties of  the  original  Bourdon,  the  defects  are  carefully  elimi- 
nated, and  the  use  of  springs  100%  stronger  than  in  other  style 
gauges  is  permitted,  so  preventing  its  setting  under  any  pressure 
that  may  be  indicated  on  its  dial.  There  are  other  style  gauges 
which  I  shall  not  take  up  your  time  with  describing,  some  of 
which  have  long  since  gone  out  of  use,  among  them  being 
Smith's  gauge,  the  mercurial,  the  long  barometer  and  the  short 
barometer  gauges. 

We  now  come  to  one  of  the  most  necessary  adjuncts  of  a 
boiler — the  safety  valve.  The  first  one  we  shall  deal  with  is 
Salter's  spring  balance.  My  reason  for  dealing  with  this  one 
first  is  that  where  it  has  been  used  it  has  served  the  purpose  of  a 
safety  valve  and  steam  gauge  combined.  The  piinciple  is  ex- 
ceedingly simple  ;  it  is  the  ordinary  safety  valve  and  lever,  and 
instead  of  a  weight  at  the  end  of  the  lever,  there  is  a  threaded 
spindle  brought  up  through  the  end  of  the  lever  with  a  nut  on 
the  upper  side.  On  the  lower  end  of  this  spindle  is  a  spring,  the 
bottom  of  which  is  anchored  to  a  b'race  in  some  convenient  place 
on  the  boiler  front  about  4  feet  from  the  ground,  and  is  incased 
m  a  brass  tube  on  which  there  is  a  stationary  scale,  and  on  the 
outside  of  this  is  another  casing  fastened  to  the  spindle  just 
above  the  top  of  the  spring. 

The  next  is  the  ordinary  safety  valve  with  which  you  are  all 
more  or  less  acquainted.  This  valve  hss  much  to  answer  for, 
owing  to  the  friction  of  its  parts.  It  will  not  open  until  the 
pressure  is  above  what  it  is  set  at  ;  it  will  continue  to  blow  off 
after  the  pressure  of  the  steam  has  fallen  far  below  the  point  of 
opening  ;  it  wastes  large  quantities  of  steam,  which  is  enough  in 
itself  to  condemn  it. 

We  now  come  to  a  valve  which  is  in  common  use  to-day  and 
seems  to  meet  with  a  great  deal  of  favor,  belonging  to  a  class  of 
valves  known  as  pop  safety  valves.  The  one  before  us  this 
evening  is  Mr.  G.  H.  Crosby's  patent.  The  design  is  unique 
and  the  mechanism  perfect.  It  is  positive  and  direct  in  its  ac- 
tion, and  when  properly  adjusted  and  taken  care  of,  is  sensitive 
to  act.  Another  valve  of  the  same  type,  not  so  common,  but 
which  is  probably  just  as  efficient,  is  the  Scovell  safety  valve. 
It  is  claimed  for  this  valve  that  its  relieving  capacity  is  not  re- 
stricted, and  that  it  lifts  to  its  full  height  with  all  pressures,  pre- 
senting an  opening  equal  to  the  area  of  its  discharge  pipe.  Its 
seats  are  of  the  simplest  form,  and  its  precision  of  action  is  not 
subject  to  derangement  by  the  wearing  of  its  valves  or  their 
seats.  No  special  adjustment  is  necessary.  The  seats  can  be 
reground  or  renewed  without  special  skill.  The  friction  surfaces 
are  reduced  to  a  minimum  ;  the  springs  not  subjected  to  violent 
and  sudden  compression.  It  is  thoroughly  self  contained  ;  ex- 
empt from  the  dangers  of  being  tampered  with  ;  ooens  with 
promptness  and  closes  with  a  slight  loss  of  pressure.  Of  course 
these  are  only  two  of  the  several  valves  of  this  type,  all  of  them 
more  or  less  efficient. 

There  is  another  safety  valve  which  I  might  call  your  atten- 
tion to  this  evening,  more  because  it  is  very  little  used  to-day. 
The  valve  is  known  as  the  reverse  valve,  vacuum  valve,  internal 
safety  valve  or  atmospheric  valve.  The  purpose  it  was  intended 
to  serve  was  to  prevent  the  boiler  from  collapsing  from  external 
pressure  of  air,  because  of  the  vacuum  caused  by  the  condensa- 
tion of  the  steam.  The  idea  is  good,  but  it  is  doubtful  if  the 
boilers  of  to-day  require  such  a  protection,  they  being  much 
more  strongly  constructed  and  of  a  different  type  from  the  boil- 
ers of  a  very  few  years  ago. 

In  conclusion  I  might  say  of  the  boiler  plant  :  on  it  depends 


two-thirds  of  the  efficiency  of  our  power  plant  ;  in  it  lies  the 
power  to  destroy  our  dividends,  our  properly  and  our  lives. 
Can  we  therefore  be  too  particular  in  our  choice  of  a  boiler  and 
its  construction,  from  the  raw  material  to  its  setting,  and  the 
other  fixtures  necessary  for  its  operation  .'' 

You  will  perceive  I  have  not  spoken  of  the  furnace  and  chim 
ney  ;  these  are  worthy  of  a  separate  paper.  With  regard  to  in- 
jectors, there  are  a  number  in  the  market,  mos*  of  them  giving  sat- 
isfaction if  properly  handled.  I  might  say  that  some  inventors 
claim  that  with  the  use  of  their  injectors  feed  pumps  and  heaters 
are  a  useless  expense,  and  in  a  majority  of  cases  they  are  right. 
Concerning  fuel  economizers,  heaters,  and  feed  pumps,  it  would 
take  up  toe  much  time  to  discuss  their  merits,  which  in  many 
cases  are  very  doubtful. 

Let  us  now  turn  our  attention  to  the  second  great  factor  in  th^ 
utilization  of  steam  power,  namely,  the  engine  ;  the  economy  of 
which  is  expressed  in  terms  of  the  number  of  lbs.  of  water  con- 
sumed per  H.  P.  per  hour.  The  rate  of  water  consumption  is 
the  only  expression  which  should  be  used,  as  applicable  to  the 
efficiency  of  an  engine,  as  the  amount  of  fuel  used  must  depend 
largely  upon  the  kind  of  boiler  used,  its  condition,  the  manner  in 
which  it  is  set  and  fired,  the  quality  of  fuel,  the  draft,  and  num- 
erous other  conditions  for  which  the  engine  is  in  no  way  respon- 
sible. This  rate  may  be  found  by  the  following  rule  :  Divide 
the  constant  number  859,375  by  the  volume  of  steam  at  the  ter- 
minal pressure,  and  by  the  mean  effective  pressure — the  quotient 
will  be  the  desired  rate.  With  non-condensing  engines,  the  best 
possible  economy,  with  a  given  boiler  pressure,  is  theoretically 
obtained  when  the  full  pressure  is  admitted  to  the  cylinder  up  to 
the  point  of  cut-off,  and  the  degree  of  resulting  expansion  is  such 
that  the  terminal  pressure  is  lowered  to,  or  nearly  to  that  of  the 
atmosphere,  provided  that  the  construction  of  the  engine  is 
such  as  to  combine  with  a  free  exhaust  and  induction  the  least 
possible  loss  from  clearance,  friction,  leakage  and  condensation. 
Under  such  conditions  the  steam  may  expand  until  there  is  no 
more  work  in  it,  and  no  higher  economy  is  possible  with  a  given 
boiler  pressure  without  a  condenser.  The  best  theoretical  econ- 
omy with  a  given  load  and  boiler  pressure  is  obtained  when  the 
cut-ofT  takes  place  as  early  as  possible  in  the  stroke,  consistent 
with  obtaining  the  average  pressure  necessary  to  do  the  work 
and  maintain  the  proper  speed.  A  first-class  boiler  will  deliver 
to  the  engine  75%  of  all  the  energy  in  the  combustible,  or  say 
10,875  out  of  a  total  of  14,500  heat  units,  or  allowing  8%  for  ashes, 
10,000  heat  units  for  each  pound  of  coal  burned.  This  represents 
7,720,000  foot  pounds  of  energy,  which,  if  all  utilized  by  the  en- 
gine, would  give  3.9  H.P.  for  one  liour,  at  the  rate  of  .26  lbs. 
coal  per  H.P.  per  hour.  But  the  most  efficient  engines  yet  built 
have  onl)  attained  I'/i  lbs.  coal  per  hour,  or  the  snirdl  amount 
of  17%  of  the  energy  delivered  by  the  boiler,  while  the  averge 
engine  uses  3^2  lbs.  coal  per  hourly  H.P.,  and  discharges  unused 
93%  of  the  energy  delivered  to  it.  Of  course  the  greater  part  of 
this  loss  is  ;n  the  latent  heat  of  the  steam  which  is  exhausted 
into  the  atmosphere  or  condenser,  as  the  case  may  be,  and  is 
unavoidable  so  far  as  now  known. 

Compound  engines  with  high  pressure  boilers  have  an  ad\'an 
tage  over  single  cylinders,  and  under  some  conditions  where  a 
large  amount  of  power  is  needed  steadily,  triple  and  quadruple 
expansion  engines  work  with  a  saving,  but  I  think  it  is  safe  to 
venture  the  statement  that  triple  expansion  or  quadruple  expan- 
sion engines  are  yet  impracticable  for  central  station  work  in 
Canada. 

Let  us  turn  our  attention  to  engines  that  are  suitable  for  our 
central  station  work.  We  shall  first  speak  of  the  high  speed  en- 
gine, the  theory  of  which  is,  the  longer  steam  remains  in  contact 
with  a  cooler  surface  the  more  it  will  be  condensed,  therefore  we 
require  a  short  cylinder  to  use  a  liitle  steam  at  a  time,  use  it 
very  quickly,  and  keep  the  temperature  of  cylinder  and  steam 
chest  up  as  high  as  possible,  the  result  being  a  high  speed. 
Suppose  we  carry  this  theory  a  little  further  and  compound  one 
high  speed  engine  ;  it  would  result  in  a  saving  of  about  16;,  of 
coal  and  14%  of  water  ;  and  if  we  go  still  further  and  add  a  con- 
denser, we  shall  effect  a  still  greater  saving.  Another  thing  in 
the  favor  of  high-speed  engine  is  that  it  dispenses  with  the  ne- 
cessity of  a  counter  shaft,  pulleys,  bearings  and  extra  belts,  the 
cost  of  maintaining  which  is  no  small  item  in  itself. 

In  a  slow  speed  engine  the  cooling  effect  of  the  expansion 
penetrates  further  into  the  metal  of  the  cylinder,  requiring  more 
condensation  at  each  admission  to  reheat  it,  therefore  is  more 
wasteful  of  steam.  If  we  compound  it  and  then  make  it  con- 
densing, we  add  to  its  efficiency  as  in  the  case  of  our  high  speed 
engine,  but  the  saving  (though  I  could  find  no  results  of  actual 
tests)  I  believe  is  less  than  in  the  case  of  our  high  speed  engine. 
With  a  slow  speed  engine  it  is  necessary  to  have  a  counter  shaft, 
etc.,  together  with  the  extra  cost  of  maintaining  it.  In  high 
speed  engines  the  valve  gear  is  positive  and  direct  in  its  action, 
has  a  wider  range  of  cut-off,  is  more  sensitive  to  variation  in 
load,  governs  quicker  and  better,  therefore  is  more  rel'able  under 
all  circumstances. 

In  the  best  styles  of  slow  speed  engines,  such  as  the  Corliss, 
Wheelock  and  Brown  engines,  there  is  too  much  intermediate 
gearing  upon  which  to  depend  for  a  positive  action  of  the  valves. 
I  have  personally  noticed  both  on  a  Corliss  and  Wheelock  en- 
gines, the  valves  miss  action  time  after  time. 

I  am  not  prepared  to  go  into  the  principles  and  construction 
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vdlves  and  valve  gears  this  evening.  The  governors  on  these 
engines  are  very  sluggish  in  their  action  and  not  to  be  depended 
on^  under  any  circumstances.  This  is  a  broad  statement,  but  a 
true  one. 

The  repairs  on  a  high  speed  engine,  if  thoroughly  con- 
structed, are  decidedly  less  than  on  a  slow  speed  engine  of 
equal  construction.  I  state  the  following  as  a  fact,  given  me  by 
the  manag  er  of  a  very  laige  concern,  having  a  number  of  en- 
gines in  use,  both  high  and  slow  speed,  of  different  capacities  ; 
that  his  slow  speed  engines,  though  running  only  10  hours  per 
day  on  a  steady  load,  required  more  attention,  and  the  repair 
bills  of  slow  speed  engines  were  as  100  to  i  to  the  high  speed 
engines.  He  also  stated  that  two  Westinghouse  high  speed  en- 
gines had  yet  to  cost  him  five  cents  for  repairs  after  five  years' 
run,  averaging  14  hours  run  per  day.  Of  course  there  are  excep- 
tions to  this,  as  I  know  a  case  in  this  city  where  there  is  a  Corliss 
and  an  Armington  &  Sims  engine,  in  which  the  results  I  have  just 
recited  are  reversed,  but  there  was  a  reason  for  it. 

It  is  my  belief  that  within  a  very  few  years  we  shall  see  high 
speed  engines  of  upright  construction  used  entirely.  The  wear 
is  less,  and  strains  are  taken  more  easily  and  less  room  occupied. 

It  might  be  well  to  put  a  limit  to  the  foregoing  statements  by 
saying  that  I  would  advise  the  use  of  high  speed  engines  up  to 
200  H.P.  ,  and  a  slow  speed  engine  for  any  larger  power  plant, 
to  be  compound  and  condensing,  except  in  the  case  of  the  high 
speed  engine  where  you  only  require  up  to  say  35  or  40  H.P. 

Concerning  condensers,  I  should  very  much  like  to  read  you 
Mr.  J.  H.  Vail's  letter  on  condensers  in  his  article  on  "Increased  . 
Commercial  Efficiency  and  Higher  Economy  in  Central  Sta- 
tions," but  I  have  already  taken  up  too  much  of  your  time.  In 
conclusion  I  might  say  it  is  impossible  to  lay  down  a  fixed  rule 
for  making  a  choice  of  engine  for  a  central  station,  as  the  re- 
quirements and  demands  are  different  in  nearly  every  case — you 
should  be  governed  by  the  work  to  be  done,  the  cost  and  supply 
of  fuel  and  water.  First  ascertain  these  facts,  then  make  out 
your  specifications  accordingly. 

Gentlemen,  I  thank  you  for  your  kind  attention  this  evening 
and  I  am  only  sorry  I  could  not  make  my  paper  more  interest- 
ing. I  might  also  state  that  to  Mr.  Pinoiet  and  Mr.  H.  R. 
Lockard  are  due  the  thanks  of  the  club  for  the  sketches  before 
you  this  evening. 

SPARKS. 

Cairo  in  ancient  Egypt  is  to  be  illuminated  by  electric  light. 

Mr.  H.  W.  Petrie,  Toronto  is  replacing  his  engines  with  an  electric  motor 
for  running  his  machine  shop. 

Representatives  of  American  oil  firms  are  in  Toronto  seeking  to  estab- 
lish petroleum  as  fuel  for  engines. 

An  electric  light  plant  is  being  installed  in  Messrs.  A.  G.  Van  Egmund 
&  Son's  woolen  mills  at  Seaforth. 

A  railway  car-brake  has  been  invented  operated  by  electricity  and  is  said 
to  be  as  serviceable  as  an  air  brake. 

A  company  has  been  formed  in  New  Denver,  B.  C,  to  build  a  tramway, 
electric  light  plant  and  waterworks. 

Letters-patent  incorporating  the  St.  Jean  Baptiste  Electric  Company  have 
been  issued.    The  capital  stock  is  $100,000. 

The  Royal  Electric  Co.  is  providing  the  whole  of  the  plant  for  the  new 
electric  light  company  of  Smith's  Falls. 

The  council  of  Victoria,  B.  C.  are  going  to  take  over  the  street  railway  of 
that  place  as  well  as  the  electric  light  service. 

A  complete  set  of  electrical  cooking  appliances  is  to  be  placed  on  the  new 
steamer  Columbus.    This  will  be  the  first  vessel  thus  equipped. 

Mr.  Joseph  Hancock,  of  St.  Catharines,  is  said  to  be  the  first  man  to 
grind  a  saw  by  electricity.    The  event  took  place  on  February  28th  last. 

The  Windsor  and  Amherstburg  Electric  Railway  has  been  purchased  by 
the  Citizens  Electric  Light  Company  and  others  of  Windsor  for  $156,000. 

Great  improvements  are  being  made  to  the  electric  light  works  at  Nanai- 
mo,  B.  C.  Many  miles  of  new  wire  for  the  incandescent  and  arc  light 
system  are  being  fixed. 

Messrs.  F.  Nicholls  and  J.  H.  Quinlan,  of  Toronto,  and  A.  J.  Corriveau, 
of  Montreal,  attended  the  National  Electric  Light  Association  Convention 
at  St.  Louis  last  month. 

Messrs.  Leitch  &  Tnrnbull,  of  Hamilton,  have  built  an  electric  elevator 
for  the  Winnipeg  warehouse  of  Messrs.  James  Robertson  &  Co.  The  power 
is  supplied  by  a  Kay  motor. 

A  delicate  and  quick  reading  electrical  thermometer  has  been  introduced, 
by  a  Frenchman.    It  is  capable  of  showing  a  change  in  temperature  of  one- 
twentieth  of  a  degree  centigrade. 

The  Royal  Electric  Light  Co.  have  provided  the  Pembroke  Electric  Light 
&  Power  Co.  with  an  800  light  alternating  dynamo.  This  addition  to  their 
plant  is  for  providing  light  to  outlying  districts  of  Pembroke. 

Belleville  is  likely  to  have  an  electric  street  railway  syftem  covering  a  dis- 
tance of  eight  miles.  Messrs.  A.  J.  Close  and  R.  H.  Fraser,  of  Toronto, 
are  to  report  as  to  the  feasability  of  the  scheme  and  the  probable  cost. 

The  Northcy  Manufacturing  Co.  have  fixed  one  of  their  plunging  pumps 
upon  the  premises  of  the  Allen  Manufacturing  Company.  They  also  have 
sent  two  artesian  well  pumps  to  Montreal  to  pump  from  wells  140  feet  deep. 


A.  E.  Thompson  p'eaded  guilty  in  Toronto  police  court  to  a  charge  of 
embezzlement  from  the  Bell  Telephone  Co.  He  was  committed  to  gaol  for 
60  days. 

At  a  meeting  of  the  Portsmouth,  Ont.,  council  a  motion  was  passed  for 
presentation  to  the  Ontario  Legislature  asking  that  body  to  grant  the  street 
railway  company  power  to  substitute  electricity  for  horses  as  a  motive 
power. 

The  Dodge  Wood  Split  Pulley  Co.  have  provided  the  Ottawa  Electric 
Light  Co.  w'th  300  h.  p.  rope  drives.  This  latter  company  is  said  to  be 
the  first  to  transmit  the  whole  of  their  power  with  rope  drives  instead  of 
leather  belting. 

Electricity  is  to  be  used  in  the  manufacture  of  bleaching  powders,  the 
amperage  to  be  equal  to  affording  sufficient  heat  to  decompose  common 
salt  from  which  chlorine  is  obtained.  Starch  of  the  lower  qualities  can  be 
bleached  by  electricity. 

The  following  officers  have  been  appointed  by  the  directors  of  the  Nation- 
al Electric  Tramway  and  Lighting  Co.,  of  Victoria,  B.  C. ,  foi  the  follow- 
ing year  :  Hon.  D.  W.  Higgins,  president ;  T.  J.  Jones,  vice-president  ; 
Major  C.  T.  Dupont,  secretary-treasurer. 

Messrs.  Cook  &Son,  of  St.  Catharines,  Ont.,  have  just  completed,  for  sup- 
plying power  to  factories  in  that  city,  an  electric  power  station  having  a  100 
horse  power  generator  500  volt  machine.  The  generator  is  loaded  with 
Reliance  motors  and  all  the  available  power  is  being  used. 

An  Ottawa  electrician  claims  to  have  discovered  a  process  for  utilizing 
electricity  to  abstract  the  heat  from  cast  iron  blocks  until  they  are  reduced 
to  the  temperature  of  ice,  and  then  using  them  as  a  substitute  for  natural 
ice.  He  claims  that  this  can  be  done  at  a  price  to  compare  favorably  with 
the  latter. 

An  invention  is  being  patented  in  the  States  and  England  of  a  new  trol- 
ley pole.  It  is  made  to  work  from  a  point  two  feet  above  the  car,  and  is  so 
arranged  that  in  case  of  accident  and  the  connecting  wheel  missing  the  cir- 
cuit wire  it  brings  itself  into  a  horizontal  position  by  means  of  balance 
weights. 

The  Canadian  Whitney-Hoyt  Electric  Co.,  are  about  to  open  up  the  old 
Edison  Factory  at  Sherbrooke,  P.  Q. ,  for  the  manufacture  of  electrical  in- 
struments, especially  ammeters  and  volt  meters,  for  the  Canadian  market. 
Mr.  F.  T.  Dunlap  is  president  of  the  company,  and  Mr.  Adam  H.  Hoyt, 
M.  D. ,  electrician. 

An  electric  bit  for  vicious  horses  has  been  invented  by  a  citizen  of  Ham- 
ilton, Ont.  A  small  battery  is  carried  in  the  vehicle  and  wires  are  connect- 
ed from  it  through  the  head  gear  to  the  bit.  When  the  animal  begins  to 
kick,  a  button  is  pressed  to  bring  into  operation  the  electricity,  which,  it  is 
said,  will  speedily  stop  such  dangcou'^  business 

An  interesting  paper  was  read  by  T.  R.  Roseburgh,  B.  A.,  lecturer  in  elec- 
trical engineering  at  a  recent  meeting  of  the  Toronto  School  of  Science 
Engineering  Society  on  "  Compensation  as  an  Aid  to  Invention."  Explana- 
tions of  methods  for  solving  telegraphic  and  telephone  problems  and  other 
matters  on  these  lines  were  dwelt  upon.  A  discussion  on  the  paper 
followed. 

Excitement  prevails  in  Cote  St.  Louis,  near  Montreal,  over  the 
claims  of  the  two  rival  companies  for  the  electiic  railway  franchise.  A 
council  meeting  was  called  recently  for  the  purpose  of  signing  a  contract 
with  the  Montreal  Street  Railway  (^o. ,  and  Mr.  A.  J.  Corriveau,  the  other 
claimant,  has  sued  the  municipality  for  $50,000  for  alleged  breach  of  con- 
tract. The  meeting  referred  to  broke  up  amid  great  confusion.  Neither  the 
Street  Railway  nor  the  Corriveau  Co.  have  yet  the  contract,  and  the  matter 
is  at  a  deadlock. 

In  spite  of  the  vigorous  opposition  against  the  Toronto  &  Richmond  H  11 
Street  Railway,  the  York  township  council  has  passed  a  by-law  authorizing 
the  construction  of  the  proposed  road.  The  Township  Council  have  no 
doubt  done  what  they  deem  to  be  right  in  the  matter,  ard  their  decision 
will  be  welcomed  by  the  people  most  concerned,  who  showed  their  approval 
of  the  new  railway  by  granting  to  it  a  bonus  ot  $60,000.  The  work  is  now 
to  be  pushed  on,  and  in  our  next  issue  we  hope  to  give  some  details  con- 
cerning the  railway  itself. 

Telegkaphi.ng  Mr.  Gladstone's  Speech. — In  view  of  the  telegraphic 
despatch  of  reports  of  Mr.  Gladstone's  speech  on  Monday  evening  last, 
great  preparations  were  made  by  the  postal  telegraph  officials.  Extra 
Wheatstones  and  "  punchers  "  were  fitted  up  at  the  central  telegraph  office, 
wires  were  added  to  all  the  principal  circuits  of  the  kingdom,  and  several 
towns  not  normally  in  direct  connection  with  London  were  put  through. 
The  main  East  Coast  line  of  the  Postal  Telegraph  Department  carrying 
twenty  important  wires,  was  subjected  to  considerable  damage  near  Hatfield 
on  Monday  morning.  Some  workmen  engaged  in  cutting  trees  allowed  a 
heavy  branch  to  fall  right  across  the  wires,  smashing  all  of  them  at  that 
point,  and  breaking  six  wires  and  four  wires  in  the  two  adjacent  spans.  The 
accident  occurred  between  twelve  and  one  o'clock.  The  sectional  engineer, 
Mr.  Parkinson,  was  at  Welwyn  at  the  time,  and  received  intimation  of  the 
disaster  at  I  p.  m.  He  drove  at  once  to  Hatfield,  a  d  stance  of  10  miles, 
taking  with  him  aline  man  and  some  necessary  stores.  They  arrived  on  the 
scene  of  the  breakdown  at  1:50,  got  three  of  the  wires  through  by  3:15,  and 
the  whole  20  were  again  working  by  4:10.  This  was  sharp  work,  and 
enabled  the  line  to  carry  its  share  of  the  very  heavy  traffic  caused  that  even- 
ing by  the  introduction  of  the  Home  Rule  Bill.  Three-quarters  of  a 
million  words  were  sent  out  on  Monday  evening  trom  the  Central  Telegraph 
Office;  this  Is  a  very  high  figure,  but  it  has  been  exceeded  on  two  or  three 
occasions.  —  The  Electrician. 
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SCALE  FORMERS. 

The  following  is  a  list  of  substances  most  commonly  found  in 
natural  waters:  Carbonate  of  lime,  carbonate  of  magnesia, 
sulphate  of  lime,  silica. 

The  above  substances,  when  present  in  quantity,  readily  form 
scale,  though  it  will  be  noted  that  some  of  them  by  decom- 
position very  often  aid  in  incrustation :  Chlorides  of  sodium, 
potassium,  calcium,  magnesium,  potassium ;  nitrates  of  sodium, 
calcium,  and  magnesium. 

Carbonate  of  lime  is  most  abundant  in  nature,  and  is  found 
in  nearly  all  natural  waters,  either  in  traces  or  in  quantity. 
Carbonate  of  lime  itself  is  soluble  in  water  only  to  the  extent  of 
two  or  three  grains  per  gallon,  and  this  solubility  rapidly  de- 
creases as  the  temperature  rises  ;  but  when  the  water  also  con- 
tains carbonic  acid  in  solution,  the  solubility  of  the  lime  salt  is 
enormously  increased,  and  4s  much  as  85  grains  per  gallon  may 
be  dissolved.  The  bicarbonate  of  lime  thus  produced  consti- 
tutes the  contemporary  hardness  of  water,  so  called,  because  on 
boiling,  the  carbonic  acid  is  expelled  and  the  carbonate  of  lime 
is  deposited.  Hence  a  water  of  this  class  can  be  partially  soft- 
ened by  boiling.  The  precipitation  of  the  carbonate  of  lime 
commences  at  a  temperature  of  150°  Fahr.;  and  is  complete 
according  to  M.  Couste,  at  a  temperature  of  290°  Fahr — that 
is,  at  a  working  pressure  of  about  60  lbs.  where  there  is  little  sul- 
phate of  lime;  the  incrustation  resulting  from  the  latter  salt  may 
be  reduced  to  a  minimum  by  the  judicious  use  of  the  blow  off 
cocks,  as  the  caibonate  of  lime  falls  as  a  soft  sludge,  which  re- 
mains soft  for  a  considerable  period,  and  may,  therefore,  be 
blown  out.  Many  of  the  carbonate  of  lime  scales  are  produced 
by  emptying  the  boiler  whilst  the  plates  and  brick-work  are  hot, 
and  the  soft  sludge  is  thus  backed  on  the  plates. — Industries. 


SPARKS. 

Steps  are  being  taken  to  provide  Kingston  with  an  electric  railway. 

A  charter  has  been  granted  to  the  O'Kanagan,  B.  C,  Telephone  Co. 

A  new  electric  lamp  has  been  invented  by  Mr.  W.  Grant,  Embro,  Ont. 

Capt.  T  G.  Craig  has  asked  for  a  franchise  of  the  Kingston  streets  for 
an  electric  railway. 

Messrs.  S.  Taylor  &  Sons,  Merritton,  Ont.,  have  installed  a  lighting  plant 
in  their  woolen  mill. 

The  General  Electric  Co.  has  been  granted  a  franchise  for  an  electric  street 
railway  in  Peterboro. 

The  business  of  making  arc  lamps  for  incandescent  circuits  is  getting  to 
be  a  big  one  in  the  United  States. 

The  Davenport  Street  Railway  Co.  are  asking  for  a  franchise  to  extend 
their  tracks  from  West  Toronto  Junction  to  Swansea. 

The  capital  stock  of  the  Chaudiere  Electric  Light  and  Power  Company 
(limited)  has  been  increased  from  $500,000  to  $1,000,000. 

Mrs.  Collins  has  been  granted  $6,000  damages  against  the  Hamilton 
Street  Railway  Co.  for  the  killing  of  her  husband  by  a  trolley  car. 

The  new  Electric  Street  Railway  Co.  at  Brantford  will  give  eight  tickets 
for  25  cents,  from  6.30  to  8.30  a.  m.,  12  noon  to  i  p.  m.  and  5.30  to  7  p.  m. 

An  electric  railway  is  to  run  between  Hamilton,  Grimsby  and  Beamsville. 
A  company  has  been  formed  and  arrangements  made  for  commencing 
operations. 

Mr.  Charles  Mosely  is  the  new  water  and  electric  light  engineer  to  the 
North  Toronto  Council.  The  late  engineer,  Mr.  Wilford  Phillips,  has  gone 
to  Niagara. 

The  electrical  exhibition  at  the  Crystal  Palace,  England,  was  not  a  finan- 
cial success,  the  total  income  being  $45,000  less  than  from  the  exhibition 
the  previous  year. 

The  Bell  Telephone  Co.  has  been  granted  an  exclusive  franchise  at 
Chatham  for  five  years  in  consideration  of  a  grant  of  $705  a  year  to  that 
town,  to  be  "taken  out  in  trade." 

A  Frenchman  has  succeeded,  it  is  said,  in  producing  an  excellent  driving 
belt  by  parchmenting  the  leather  instead  of  tanning  it.  The  belts  have 
greater  durability  and  do  not  stretch. 

A  lively  controversy  has  been  going  on  between  the  Halifax  council  and 
its  street  railway  over  the  removal  of  the  snow.  The  company  shovelled  it 
off  the  tracks  and  the  city  shovelled  it  on  again. 

The  Berlin  &  Waterloo  .Street  Railway  have  obtained  permission  to  change 
their  present  system  of  running  their  cars  to  that  of  the  trolley, 
and  the  plant  will  be  shortly  in  course  of  erection. 

Mr.  H.  A.  Everett,  vice-president  of  the  Montreal  Street  Railway  Co., 
will  probabiy  take  the  presidency  of  a  consolidated  railway  company  in 
Cleveland,  Ohio,  with  a  capital  stock  of  $8,000,000. 

A  large  number  of  Haniiltonians  are  protesting  against  the  speed  the 
trolleys  run  on  James  St.  North.  It  is  said  the  vibration  was  so  great  that 
the  plaster  fell  off  the  ceilings  in  houses  along  the  street. 


It  may  sound  like  American  humor,  but  still  it  is  a  fact  that  there  is  a 
pensioner  of  the  United  .States  Government  who  has  Ijeen  receiving  nineteen 
dollars  a  month  for  deafness,  and  at  the  same  time  drew  a  salary  of  $1,800 
a  year  for  attending  a  telephone. 

It  is  proposed  to  build  an  electric  railway  from  Gall  through  Preston, 
Freeport  and  Berlin  to  Waterloo.  Tfie  Waterloo  County  Electric 
Railway  Co.  has  been  formed  to  carry  out  the  work,  with  a  capital  of 
$450,000,  divided  into  4,500  shaies  of  $roo. 

The  Montreal  Street  Railway  Company  have  ordered  25  new  cars  from 
Belleville,  Ont. ,  to  be  delivered  on  May  24.  The  company  have  115  new 
electric  cars  now  running,  and  they  expect  to  have  400  electi  ic  cars  running 
in  the  streets  of  Montreal  within  two  years. 

Hon.  G.  W.  Ross,  Minister  of  Education,  has  asked  the  North  Toronto 
Council  to  supply  Upper  Canada  college  with  electric  light  from  their  works. 
The  council  decided  at  a  recent  meeting  to  ascertain  how  much  light  is  re- 
quired and  the  probable  cost  of  changing  the  engine  and  boiler. 

James  P.  Dawes  and  John  Torrance,  of  Montreal,  and  others  ask  for  in- 
corporation as  the  Automatic  Telephone  and  Electric  company  of  Canada, 
with  head  office  at  Montreal,  and  power  to  manufacture,  operate  and  deal 
in  telephone  instruments  and  electrical  appliances  throughout  Canada. 

Long  distance  telephoning  has  called  into  existence  a  class  of  operators 
who  are  valuable  by  reason  of  the  clearness 'and  sharpness  with  which  they 
can  pronounce  words  while  speaking  rapidly.  It  has  also  developed  the 
fact  that  the  French  language  is  better  adapted  to  the  purposes  of  the  tele- 
phone than  the  English. 

Mr.  McBride,  of  North  Toronto,  has  served  notice  of  action  upon  the 
county  solicitor  to  restrain  the  Metropolitan  Railway  from  running  on  Yonge 
street,  and  all  other  railways  running  elsewhere  empowered  by  a  York 
county  franchise.  The  point  raised  is  that  only  local  municipalities  have 
the  right  to  grant  such  franchise.  ^ 

An  interim  injunction,  until  the  trial  of  action,  has  been  granted  against 
the  Town  of  Port  Arthur  on  motion  of  the  Town  of  Fort  Wiliiam,  prevent- 
ing them  from  proceeding  to  construct  a  street  railway  upon  any  of  the 
streets  in  the  latter  town,  unless  the  same  be  done  to  the  satisfaction  of 
William  Murdock,  the  town  engineer. 

Perforated  Belts. — An  engineer  has  been  inquiring  of  us  as  to  the 
value  of  belts  perforated  with  holes.  The  argument  of  the  dealer  is,  that 
the  air  is  let  out  through  these  holes  from  under  the  belts,  and  being  thus 
excluded,  atmospheric  pressure  must  be  excluded  and  the  pressure  of  the 
atmosphere  upon  the  pulley  willlielp  to  secure  a  firmer  grip  without  further 
tightening.  This  is  on  the  supposition  that  air  is  carried  under  the  belt  in 
the  rush  of  the  belt  on  the  pulley.  This  engineer  does  not  want  to  pay  for 
perforated  belts  if  they  do  not  do  what  is  claimed  for  them,  and  yet  he 
wants  all  the  adhesion  he  can  get  with  the  least  tightening.  We  do  not  be- 
lieve that  atmospheric  pressure  has  anything  to  do  with  the  driving  of  belts, 
and  has  no  part  in  causing  them  to  adhere  to  a  pulley,  whether  perforated 
or  not.  It  has  been  found  that  at  high  speed  belts  do  not  adhere  so  well  to 
pulleys  as  at  a  slower  speed,  and  this  has  been  claimed  to  be  due  to  the  air  get- 
ting between  the  belt  and  the  pulley  at  the  high  speed  and  preventing  less 
adhesion  from  atmospheric  pressure.  It  can  be  quite  clearly  demonstrated 
that  the  centrifugal  force  of  the  more  rapidly  moving  belt  counteracts  to 
some  degree  the  adhesion  of  the  belt  and  causes  it  not  to  adhere  so  firmly. 
This  is  the  cause  of  this  peculiarity,  not  the  taking  of  air  under  the  belt. — 
Boston  Journal  of  Commerce. 

Mr.  A.  T.  Smith,  manager  of  the  Bell  Telephone  Company's  Exchange, 
at  Kingston,  recently  read  a  paper  on  "  Lightning  Rods,  their  Usefulness 
and  How  to  Construct  Them."  In  answer  to  the  question,  what  is  a  good 
lightning  rod?  Mr.  Smith  said:  Copper  being  the  best  conductor  of 
electricity  it  follows  that  a  protector  constructed  of  that  metal  is  superior 
to  any  knovvn  device.  The  ideal  lightning  rod  is  composed  of  stranded 
copper  wire,  making  a  cable  of  about  %  to  %  inches  in  diameter.  This 
cable  is  fastened  securely  to  the  ridge  and  side  walls  of  the  building  by 
staples  driven  through  the  wood  work.  It  is  a  mistake  to  insulate  a  light- 
ning rod  from  the  building  ;  on  the  contrary,  all  masses  of  metal,  such  as 
valleys,  eave  troughs,  metallic  cornices,  &c. ,  should  be  connected  with  it. 
The  rod  should  project  above  the  roof  or  highest  part  of  the  building,  or  in 
other  words  the  height  of  the  rod  should  bear  a  certain  proportion  to  the 
size  of  the  building.  The  lower  end  of  the  rod  should  be  carried  down  into 
the  earth  until  it  meets  permanently  damp  or  wet  ground,  where  it  should 
be  attached  to  a  fairly  large  metal  plate,  or  if  gas  or  water  pipes  are  avail- 
able the  rod  should  be  connected  with  them  ai  d  firmly  soldered.  With 
such  a  rod  little  fear  may  be  had  of  lightning  destroying  your  property,  but 
copper  is  expensive  and  a  very  good  substitute  may  be  found  in  iron, 
especially  if  galvanized. 


Four-ftfths  of  the  engines  now  being  used  in  the  world  have  been  con- 
structed during  the  last  25  years. 

If  ever  a  shop  hand  is  called  upon  to  splice  a  woven  belt,  he  must  be  pre- 
pared to  do  a  pretty  good  job  with  the  needle  and  thread,  says  the  Journal 
of  Commerce,  and  have  all  the  time  he  may  ask  for  at  his  disposal,  as  each 
separate  warp  thread  must  be  bound  together,  rope-spliced  fashion,  and  no 
two  thread  ends  must  come  side  by  side,  as  it  would  destroy  the  even  thick- 
ness of  the  splice  ;  and  where  two  or  more  ply  belts  are  to  be  united,  each 
ply  can  be  handled  in  single-ply  style,  breaking  joints  as  in  splicing  ropes 
with  the  same  number  of  strands,  then  work  in  a  flexible  cement  of  some 
kind  to  bind  the  fibers  and  keep  them  from  working  upon  each  other. 
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OIL  VERSUS  AIR  AS  AN  INSULATING  MEDIUM. 

As  the  result  of  a  series  of  experiments,  Mr.  J.  B.  Williams,  in 
a  communication  to  the  American  Institute  of  Electrical  Engi- 
neers finds : — I.  That  air,  even  when  it  has  a  humidity  of  80  per 
cent.,  is  infinitely  superior  to  oil  for  insulating  conductors  carry- 
ing high  tension  currents.  2.  That  pure  paraffin  is  far  superior 
to  oil,  both  for  insulatins^  conductors  and  preventing  the  escape 
of  the  current  across  the  surface  of  glass.  3.  That  air  having  a 
humidity  of  80  per  cent.,  is  superior  to  paraffin  as  an  insulating 
medium.  4.  That  oil  will  not  prevent  leakaj^e  of  the  current 
across  the  surface  of  glass.  5.  That  whenever  oil  covers  the 
surface  of  hard  rubber,  even  when  the  latter  is  paraffined,  it 
destroys  the  high  surface  insulation  of  the  paraffined  hard  lub- 
ber; that  is,  the  low  surface  insulation  of  the  oil  has  been  substi- 
tuted for  the  higher  surface  insulation  of  the  hard  rubber,  when 
used  bare  and  clean,  or  when  covered  with  paraffin.  The  writer 
also  shows  that  there  is  but  Httle  difference  in  the  specific  resist- 
ence  of  different  kinds  of  vegetable  fibre  when  the  fibre  is  clean 
and  abiolutely  dry.  The  resistance  of  such  fibre  is  high  as  long 
as  it  remains  in  this  condition..  But  it  is  almost  impossible  to 
keep  It  so.  It  may  be  a  matter  of  surprise  to  many  to  learn 
that  cotton  which  has  been  dried,  and  which,  therefore,  possesses 
good  insulating  pioperties,  loses  these  properties  in  less  that  10 
minutes  if  exposed  to  a  damp  atmosphere.  Paraffined  wood  is 
very  apt  to  be  of  little  use  in  a  short  time,  for  no  matter  what 
kind  of  soft  porous  material  is  paraffined  by  allowing  it  co  absorb 
the  melted  wax,  the  wax  rarely  hardens  in  a  solid  form,  but 
usually  contains  nuffierous  small  spaces,  and  these  spaces  ab- 
sorb moisture  by  capillarv  attraction.  It  is  for  this  very  reason 
that  a  dielectric  which  is  formed  of  fibre  saturated  with  paraffin 
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soon  loses  its  high  insulation  when  exposed  to  the  air.  The 
microscope  will  demonstrate  the  presence  of  these  minute  air 
spaces. 


RAILWAY  TELEPHONY. 

Mr.  C.  A.  Hammond,  superintendent  of  the  Boston,  Revere 
Beach  &  Lynn  Railroad,  in  a  recent  paper  published  in  the 
Railroad  Gazette^  calls  attention  to  the  growing  tendency  among 
railways  to  the  use  of  the  telephone  in  place  of  the  telegraph  in 
•the  transmission  of  train  orders  ;  and  he  urges  its  wider  adop- 
for  the  purpose.  Within  the  past  year  or  two,  the  entire  tele- 
phone service  of  his  road  has  been  changed  to  copper  metallic 
circuit,  using  long  distance  tiansmitters  with  sufficient  battery 
power  to  allow  a  dozen  or  more  instruments  to  be  placed  on  a 
single  circuit  :  individual  calls  being  distinguished  by  long  and 
short  rings  as  in  Morse  code.  Care  has  been  taken  to  neutra- 
lize induction,  and  the  line  is  found  to  be  perfectly  quiet  day  and 
night.  The  writer  is  of  the  opinion  that  there  is  no  reason  why 
the  telephone,  if  proper  precautions  are  taken,  is  not  preferable 
to  the  telegraph  for  this  class  of  ivork.  The  rule  has  been  for 
the  sender  of  a  message  to  write  it  down  as  he  talks  and  have 
the  receiver  write  down  what  he  hears,  repeating  the  message 
as  a  check.  As  an  instance  of  working  of  the  system,  Mr. 
Hammond  states  that  he  has  on  file  2,500  train  orders  in  which 
there  is  not  a  single  error. 


STEAM  PUMPS 

SINGLE  AND  DUPLEX. 


Plunger  Pumps  for  Heavy  Duties. 


NORTHEYMFG.O0 


(LIMITED) 

TORONTO. 


I  im:  1 1 1  c 
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LAKE  GIRARD  SYSTEM  OF  MINES. 
Lake  Girard  Mine      -     Nellie  and  Blanche  Mines.     -     The  Horseshoe  Mine. 

CONTROLLING  2,500  ACRES  CHOICEST  MICA  LAND. 

The  LARGEST  USERS  in  the  United  States  are  among  out  EARLIEST  CUSTOMERS,  and  can  testify  to  the 
excellence  of  our  material  as  well  as  to  our  PROMPTNESS  OF  DELIVERY. 

All  MICA  SHIPPED  BY  EXPRESS,  and  sales  made  at  PRICES  INCLUDING  ALL  CHARGES  TO  POINT  OF 
DESTINATION. 

Why  buy  through  MIDDLEMEN  and  pay  COMMISSION,  when  you  can  DEAL  DIRECT  WITH  THE  MINES,  and 
receive  your  MICA  AT  FIRST  HANDS? 

We  are  prepared  to  SUPPLY  the  requirements  of  SMALL  USERS,  on  advantageous  terms,  looking  to  the  FUTURE 
GROWTH  of  their  BUSINESS. 

Our  PRESENT  STOCK  OF  MICA  actually  mined  EXCEEDS  300  TONS,  and  this,  too,  AFTER  A  YEAR'S 
STEADY  OPERATIONS. 

ALL  SIZES  AVAILABLE,  and  we  will  either  cut  to  size  or  in  rough  split  sheets,  with  edges  trimmed  or  untrimmed,  as 
may  be  desired.    We  will  cut  discs  or  segments  of  circles  when  required. 

Send  us  a  SAMPLE  ORDER — we  only  ask  a  fair  trial  ;  once  we  receive  that,  we  are  not  afraid  of  holding  your  busi- 
ness.   Address  all  communications  to 


DON  C.  WAITERS, 


240  I>£i>ly  Avenue, 


Ottai-wa,,  Csi.na.d2i.. 
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SPARKS. 

The  Bellechasse  Telephone  Co.  has  been  incorporated. 

Tenders  are  being  asked  for  lighting  Leamington,  Ont.,  by  electricity. 

An  incandescent  electric  light  plant  is  being  installed  at  Mitchell,  Ont. 

The  ratepayers  of  the  township  of  Etobicoke  have  granted  the  Toronto 
and  Miinico  electric  railway  a  bonus  of  $io,ooo. 

A  deputation  from  Orillia  visited  Toronto  Junction  recently  for  the  pur- 
pose of  inspecting  the  electric  light  plant,  having  in  view  the  purchase  of 
plant. 

The  High  Level  Bridge  Co.,  have  been  given  the  privilege  of  supplying 
electric  power  throughout  Grantham  township,  and  also  the  right  to  build 
an  electric  railway. 

Mr.  G.  Forbes,  of  England,  consultina:  engineer  for  the  Cataract  Con- 
struction Co.,  has  stated  that  wires  conveying  power  should  be  placed  un- 
derground if  possible. 


'I  he  Toronto  Incandescent  Light  Co.,  will  apply  for  a  special  Act  from 
the  Ontario  Legislature  empowering  them  to  construct  and  operate  a  street 
railway  in  Toronto  and  other  municipalities  in  the  County  of  York. 

It  is  proposed  to  join  Arkona,  Forest,  Strathroy  and  adjoining  places  by 
means  of  an  electric  railway.  The  line  will  cover  a  distance  of  32  J  miles,  with 
stations  at  convenient  intervals.  Telegraph  and  telephone  lines  will  be  con- 
structed along  the  route.  If  the  places  interested  will  grant  the  required 
bonus  of  $75,000,  it  is  said  the  line  will  be  put  into  operation  inside  of  four 
months,  although  no  actual  company  yet  exists. 

The  Canadian  General  Electric  Co.  is  making  preparations  for  starting 
business  in  London.  Plans  have  been  prepared  for  a  power  house  to  be 
erected  on  Thames  and  Bathurst  streets.  The  powerhouse  will  be  85  x  130, 
and  will  have  trom  1,000  to  1,200  horse  power  boilers  and  engines.  The 
total  cost  of  establishing  the,  plant  will  be  about  $100  000,  and  the  area  over 
which  it  IS  intended  at  first  to  extend  the  wires  will  be  within  a  radius  of 
half  a  mile  from  the  power  house. 


Electric  light  at  Smith's  Falls  is  very  cheap  to 
the  consumer.  He  can  burn  nine  i6-candle 
power  lights  all  night  for  $12  per  year.  This  is 
on  account  of  there  being  two  rival  electric  light 
companies  in  the  town. 

The  Bell  Telephone  Co.  has  been  given  an  ex- 
clusive right,  on  paying  $i,oco  a  year,  to  supply 
London,  Ont.,  with  a  telephone  service,  and  the 
Canadian  General  Electric  Co.  has  been  given  a 
franchise  at  the  same  place  for  incandescent 
lighting. 

While  engaged  at  their  avocation  at  the  corner 
of  Yonge  and  Richmond  streets,  Toronto,  two 
surveyors  were  thrown  violently  to  the  ground  by 
coming  in  contact  with  a  gas  pipe  which  had  be- 
come charged  with  current  from  the  street  rail- 
way company's  wires. 

Mr.  Dingman,  general  manager  of  the  Toronto 
and  Scarboro'  Electric  Railway,  has  asked  the 
East  Toronto  council  for  a  right  of  way  to  be 
granted  to  his  company  on  the  main  streets  for 
the  electric  car  service.  If  this  is  arranged  the 
line  would  be  in  active  operation  by  July  ist 
next. 

The  Montreal  Street  Railway  Co.  are  about  to 
build  their  new  power  house,  which  will  be  com- 
pleted, it  is  expected,  by  next  fall.  A  large  num- 
ber of  new  cars  have  been  ordered  from  Belleville, 
and  it  is  stated  that  within  two  years  the  com- 
pany will  have  four  hundred  cars  running  in 
Montreal. 

The  Toronto  and  Richmond  Hill  Electric  Rail- 
way Co.  have  been  informed,  through  Mr.  T. 
Caswell  of  the  city  solicitor's  office,  Toronto,  that 
they  cannot  run  their  cars  within  that  city.  He 
has  also  written,  asking  the  Toronto  and  Scar- 
boro Electric  Railway  Company  for  plans  and 
details  of  their  proposed  routes  affecting  Toronto. 

At  a  recent  meeting  of  the  shareholders  of  the 
Kingston  Light,  Heat  and  Power  Co.  the  follow- 
ing officers  and  directors  were  appointed  :  Mr. 
R.  T.  Walkem,  president  ;  Mr.  R.  Kent,  vice- 
president  ;  Ml.  B.  W.  Folger,  manager;  Messrs. 
r.  A.  Breck,  J.  S.  Muckleston,  W.  Nickle,  W. 
McRossle  and  F.  A.  Folger,  jr.,  directors.  A 
dividend  of  5  per  cent,  was  declared  on  the  com- 
pany's capital  stock. 

An  English  syndicate  with  headquarters  at 
Montreal  has  a  bill  before  Parliament  to  secure 
power  to  buy  up  and  amalgamate  all  the  electric 
light,  as  well  as  gas  companies  in  Canada.  The 
transfer  of  the  controlling  interests  in  the  Ottawa 
Gas  Company  and  the  Ottawa  Electric  (arc) 
Light  Company  to  the  syndicate  has  already 
taken  place,  the  transaction  involving  the  ex- 
change of  $500,000  in  money.  The  capital  stock 
of  the  two  companies  together  amounts  to  about 
$650,000,  and  the  newcomers  have  purchased 
from  the  holders  about  $500,000  of  stock  in  order 
to  have  a  controlling  interest.  The  Ottawa  Elec- 
tric Light  Company  are  possessed  of  valuable 
privileges,  and  own  their  own  water  power,  be- 
sides a  magnificent  plant,  at  the  Chaudiere. 
Among  those  who  have  figured  prominently  in 
this  deal  we  find  Senator  Clemow,  Col.  Allan 
Gilmour,  Mr.  R.  Blackburn  and  Mr.  S.  Howell. 
The  Ottawa  Gas  Co.  are  to  hold  their  annual 
meeting  this  month  when  probably  some  further 
details  will  come  to  light. 


fadard 


High  Grade 
Incandescent  Lamps 


MANUFACTURED  BY  THE 


PACKARD  LAMP  CO.,  Ltd 

9Q  to  100  King  Street. 

#^MONTREAL^ 


Special 
Pulleys 


made  in  all  sizes, 

from  3"  motor  pulleys  to  i  5  ft.  driving  pulleys, 

.  .  .  WITH  .  .  . 

IRON  CENTRES  AND  WOOD  RIMS,  AND  ALL  WOOD. 

Our  pulleys  are  used  in  all  large  stations  in  Canada. 

SEXn  FOB  CATAIMGUK 

DODGE  WOOD  SPLIT  PULLEY  GO. 

S3  KING  STREET  WEST, 

■  —■  TORONTO. 


Wm.  Kennedy  Sl  Sons 

OWEN  SOUND,      ^8^^  "^'^'"Tngx'nefrf"""' 

Q^*!*  ^^^m      r  ^gfl^Sa'  ^olc  Manufacturers  in  Canada  aj 

T!i£"  New  American"  Tnrbine 

(both  vertical  and  horizontal ) 
which  is  the  very  best  kind  of 
Water  Wheel  for  driving  electric 
machinery  by  water  power. 

Special  attention  given  to  the 
arrangement  and  production  of 
Superior  gears,  shafting,  Sc.,  for 
Electric  Stations. 

SOLE  AGENTS  FOR 

Fruen's 


Water  Wheel 
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SPARKS. 

At  Ihe  recent  fire  at  Lakefield,  Ont.,  the  Lake- 
field  Electric  Light  Co.  sustained  a  loss  of  $3,000 
on  uninsured  property. 

Mr.  W.  S.  Andrews  has  severed  his  connection 
with  the  Canadian  General  Electric  Co.,  Ltd.,  at 
Peterboro',  and  is  about  to  assume  the  manage- 
ment of  a  large  electric  light  concern  in  Pennsyl- 
vania. 

Four  citizens  of  the  township  of  Monquaster, 
Amherstburg,  have  been  granted  the  right  of  way 
for  an  electric  street  railway  to  be  built  at  that 
place. 

,  The  manager  of  the  Winnipeg  Street  Railway 
Co.  has  been  investigating  a  new  system  of 
motive  power  combining  the  elements  of  the  cable 
and  electric  service,  making  overhead  wires  un- 
necessary. 

The  Guelph  Gas  Co.  held  its  annual  meeting 
recently,  Mr.  Guthrie,  the  president,  presiding. 
The  business  of  the  company  is  fairly  satisfactory 
and  a  dividend  of  55  per  cent,  for  the  year  has 
been  paid.  In  connection  with  their  electric 
works  the  directors  are  having  fixed  a  new  1,000 
light  incandescent  dynamo.  They  ha\e  also 
ordered  a  power  transmission  equipment. 

The  Auer  Light  Company  of  Montreal  is  likely 
to  become  extinct.  The  promoters  of  the  com- 
pany find  they  cannot  keep  their  agreement  with 
the  shareholders  as  there  is  no  contract  with  Dr. 
Auer,  of  Viennesse,  for  a  fifteen  years  supply  of 
the  secret  fluid  from  which  a  brilliant  light  was  to 
be  obtained,  and  as  it  can  only  be  procured  from 
him,  the  business  is  at  a  standstill.  The  com- 
pany was  started  with  a  capital  of  half  a  million 
dollars. 


THE 


TORONTO  ELECTRICAL  WORKS 


Mamifacturlng  Electricians  and  Engineers. 

Dealers  in  Electrical  Supplies. 
Makers  of  Dynamos  and  Motors. 
.Dealers  in  Electrical  Books. 


35  Adelaide  Street  West, 


TORONTO. 


John.L.Blaikie  Esq, 
Pres. 


EW.Rathbun  Esq. 
Vice. Pres. 


CONSULTING  ENGIKEERS 

G.C.ROBB  ChiefEngineer   ,.  -T^/^nz-k mt- 

A.FRASER  Sec.Tres.      Head  Office  TORONTO 


THE  "CLARK"  WIRE. 


TKflDE  MARK. 


Insulation  Guaranteed  n-lierever  used.  Aerial, 
Vndergrotmd  or  submarine. 

In  a  letter  from  the  Inspector  of  the  Boston  Fire  Underwriters'  Union,  he  states  :  "  A  thoroughly  reliable  and  desirable  Wire  in  every  respect." 

The  rubber  used  in  insulating  our  wires  and  cables  is  especially  chemically  prepared,  and  is  guaranteed  to  be  water-proof,  and  will  not  deteriorate,  oxidize  or  crack,  and 
will  remain  flexible  in  extreme  cold  weather  and  is  not  affected  by  heat.  The  insulation  is  protected  from  mecha  .ical  injury  by  one  or  more  braids,  and  the  whole  slicked 
with  Clark's  Patent  Compound,  and  special  extra  finish,  which  we  have  now  adopted  for  all  our  solid  wires  as  an  extra  weatherproof  protection,  and  a'so  preventing  chafing 
and  abrasion  which  is  water,  acid,  and  to  a  very  great  extent  fireproof.  Our  insulation  will  prove  durable  when  all  others  fail.  We  are  prepared  to  furnish  Single  Wires 
of  all  gauges  and  diameter  of  insulation  for  Telegraph  and  Electric  Lights  from  stock.  Cibles  made  to  order.  We  are  now  prepared  to  furnish  our  Clark  Wire  with  a  white 
finish  for  ceiling  clear  work  as  well  as  our  standard  color.  ...  .      ,  ... 

Clark  Joint  Gum  should  be  used  for  making  waterproof  joints.  This  is  put  up  in  half-pound  boxes,  in  strips  about  one  foot  long  and  five-eighths  inch  wide,  and 
when  wrapped  about  a  joint  and  pressed  firmly  it  makes  a  solid  mass.    For  railway  and  Motor  use,  we   make  all  sizes  of  stranded  and  flexible  with  Clark  insulation. 

We  guarantee  our  Insulation  wherever  used.  Aerial,  Underground,  or  Submarine,  and  our  net  prices  are  as  low,  if  not  lower 

than  any  other  first-class  Insulated  Wire.    We  shall  be  pleased  to  mail  Catalogues  with  terms  and  discounts  for  quantities. 

EASTERN  ELECTRIC  CABLE  CO., 

01  to  65  Uanipsh're  Street, 
BOSTOIIT,         -  D>kd:-A.SS. 

HENRY  A.  C  ARK,  Treasurer  and  Gen'l-Manager. 

HERBERT  H.  EUSTIS,  Pre.sident  and  Electrician. 


TRADE  MARK. 


Montreal  Agent : 

OE.O.  fl.  COWflN, 

Room  23.  204  St.  James  Street. 


E^T  XiOSSI 

T  F  you  have  any  pipes  or  boilers  uncovered,  you  are 
losing  on  same  at  the  rate  of  80  cents  every  yeai  on 
each  square  foot  of  surface  exposed.  By  having  them  cov- 
ered with  our  Mineral  Wool  Sectional  Covering 
you  will  save  85%  of  this  loss.  The  saving  thus  effected 
in  fuel  will  in  one  year  more  than  pay  the  cost  of  cover- 
ing, which  we  guarantee  to  last  as  long  as  the  pipes. 
Our  covering  is  the  best  fuel  saver  on  the  market. 

CANADIAN  MINERAL  WOOL  CO  ,  Ltd., 

122  Bay  Street,  Toronto. 


VDLCAKIZED  FIBRE  CO.  — — 

sc..  m.™p.cx„«.bs  op  hard  ydlcanized  fibre 

In  Sfieets,  Tubes,  Mods,  Sticks  and  special  shapes  to  order.   Colors,  Red,  Black  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 

Facloru:  WILMINGTON,  DEL  OFFICE.:  14  DEY  SL,  NE.W  YORK 
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The  Canadian 


School  Furniture  Co. 


STEAM  USBBS 

Desiring  the  services  of  COMPETENT  KN- 
OIX PIEKS  of  any  class,  can  obtain 
sober,  intelliijent  and.  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

A.  E.  Edkins,  President,  care  Boiler  Inspec- 
tion &  Insurance  Co.,  Toronto. 

JAS.  Robertson,  Secretary  Montreal  Branch, 
1420  Mignonne  Street,  Montreal. 


FOR 

EVERY 

BXJSIN^ESS 


Interested  in  any  branch  of  the  Hardware 
Wrouijht,  Cast  Steel  or  Spun  Metal  Trades, 
he  will  find 

"The  Hardware  Mercliant" 

acts  like  a  right  bower,  and  keeps  you  posted 
on  all  business  changes  and  items  of  note.  Its 
market  quotations  are  reliable.   $2  per  year. 

THE  J.  B.  MeLEAN  CO.,^Ltd., 

10  Front  Street  East, 
Published  weekly.  TORONTO,  ONT. 


Hill  Patent  Friction  Pulleys 


AND  CUT  OFF  COUPLINCS 

For  Electric  Light  Stations  and  all  purposes  where  intermittent  power  is  required. 


Miller  Bros.  &  Toms, 


( Siiccfssors  to  Miller  Bros.  &  Mitchell) 

MONTREAL,  QUE. 


Toronto  Office :  74  York  Street. 

ESTABLISHED  1809. 


The  Canadian  Locomotive 
and  Engine  Co.,  Ltd.  .  .  > 


THE 
HAZLETON 
BOILER. 


Kingston,  Ontario, 


-  MANUFACTURERS  OF 


Locomotive,  Marine  . . . 
and  Stationary  Engines 


ARMINGTON  &  SIMS'  HIGH  SPEED  ENGINE 

FOB  ELECTRIC  LIGHT  PLA:ST,  ETC. 


NOTICE. 

The  Canadian  Locomotive  &  Engine  Co. ,  Limited,  of  Kingston,  Ontario,  have  the  e.\clusive  license 
for  building  our  Improved  Patent  High  Speed  Engine  for  the  Dominion  of  Canada,  and  are  fur- 
nished bv  us  with  drawings  of  our  latest  improvemeiits. 

Providence,  R.I.,  Nov.  i8ih,  1889.  (Signed)        ARMINGTON  &  SIMS. 


"CYCLE"  CAS  ENGINE 

IMPULSE  KVKRV  KKVOLUllON  without 
a  separate  pump.    NO  SLIDE. 


Descriptive  Catalogues  of  the  above  on  application. 
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The  garlock  packing  company 

MANUFACTURERS  OF 

Garlock^ s  Patent  Steam,   Water  and  Ammonia 


Hamilton,  Ont. 


DEALERS  IN  Corner  Catharine  and  Rebecca  Streets, 

Usudurian  and  Plumbago  Flange  Packing  ' 
and  Engineers'  Supplies. 

Elastic  Ring.  Our  Packing  is  in  use  in  over  2000  Engine  Rooms  in  Canada.      Write  for  Catalogue  and  References. 


Spiral. 


LONDON  MACHINE  TOOL  CO., 

LONDON,  -  ONTARIO, 


MANUFACTURERS  OF 


Machinist  &;  Brass  Finishers'  Tools 

L  A.  MORRISON,  with  A.  R.  WILLIAMS,  General  Agents,  TORONTO,  ONT. 

It  is  no  longer  necessary  to  import  Carbon  Points. 

THE  PETERBOROUGH  CARBON  AND  PORCELAIN  CO. 

....  can  furnish  them  equal  to  any  in  the  world,  as  they  are  .... 

MANUFACTURERS  OF 

CARBON  POINTS  for  all  Systems  of  Arc  Light,    BATTERY  PLATES,    CARBON  BRUSHES, 

tirifl  all  tchirly  of  Forrelai  11  for  Klrrtrir  'l  and  Hardti'tirt-  lltirs. 


OAK 

TANNED 


BELTING 


TORONTO 

76  TTORISZ  STREET 
Telephone  475. 


THE  J.  G.  MCLAREN  BELTING  GO.  Montreal 


TS  DOMINION  LEATHER  BOARD  GO'Y, 


MONTREAL 

MANUFACTURERS  OF 


X^e£i>tliex>  Board  and  Stiffeners  for  Boots  stndL  Slioes 

Asbestos  Mill  Board  for  Steam  Packing 
Friction  Pulley  Board,  the  best  friction  known 

PROPRIETORS  SAULT  AU  RECOLLET  PAPER  MILLS,  ra^giTiigg'i.^a^&NlKgyEYV'!"- 

Please  mention  the  Electrical  News  when  corresponding  with  advertisers. 

ThePenberthy  .  .  . 

....  Automatic  Injector  is  the  Standard. 

BEWARE  OF  IMITATIONS!  TAKE  NO  OTHER, 

In  use  in  hundreds  of  electrical  power  plants 
....  in  the  United  States  and  Canada  .... 


Send  for  Circular 
and  Price  List. 


DENBERTHY  INJECTOR  CO 

'  Factory  at  Windsor,  Ont.  Office     DETROIT.  Ml 


Office :  DETROIT,  MICH. 
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NGINEERING 


OLD  SERIES,  VOL.  XV.— No.  4. 
NEW  SERIES,  VOL.  111.— No.  5. 


Toronto  and  Montreal,  Canada,  May,  1893. 


I  PRICE  10  CENTS 
I    $i.oo  Per  Year. 


MAGNOLIA  METAL 

 IN  USE  BY  

Eight  Leading  Governments. 

BEST  ANTI-FRICTION  METAL  FOR 

ttigh-speed  Engine,  Dunamo,  Rollino-Mill,  SteamshiD,  Railroad,  Saw-Mill,  Gotton-Mill,  Paoer-Mill,  Woolen-Mill, 
Silk-Mill,  Jute-Mill,  Rubber-Mill,  Sugar-Mill,  Flour-Mill  and  all  Machineru  Bearings. 

Mf\GNOLIf\  f\NTI  -  FRICTION  N\B>Tf\L  CO., 

London  Office:  75  Queen  Victoria  St.  Owners  and  Sole  Manufacturers, 

Chicago  Office:  41  Traders  Building. 
Montreal  Office :  H.  McLaren  &  Co.,  Agents. 


74:  Cortlandt  Street,  NEW  YORK. 


JOHN  LANGTON  &  CO. 

 Canada  Life  Building,  Toronto 

ELEGTmGf\b  -  ENGINEERS  -  f\ND  -  GONTRf\GTORS 

   Complete  Plants  installed. 

Plants  requmng  special  combinations  of  Electrical  Machinery  a  Specialty. 

CORRESPONDENCE  SOLICITED. 

DIREGT-DRIVEN"  DYNAMOS  for  large  and  small  plants.       SLOW  SPEED  GENERATORS  AND  MOTORS. 


Sole  Canadian  Agents  for  the  Waddell-Entz  Alkaline  Storage  Batteries. 


Automatic  Arc  Dynamos  and  Lamps. 
Direct  Current  Incandescent  Dynamos. 
Alternating  Current  Incandescent  Dynamos. 
Transformers  of  High  Efficiency. 
Electric  Motors.    All  Electric  Supplies. 

Our  record  for  the  past  lo  years  as  Electrical  Manufacturers  guarantees  purchasers  satis- 
faction.   Ask  our  customers  about  cost  of  repairs  on  Ball  apparatus. 


EXCLUSIVE  DOMINION  REPRESENTATIVES  OF 


National  Electric  Mfg.  Co. 


THE  BALL  ELECTRIC  LIGHT  COMPANY,  LIMITED, 

Incorporated  1882,  70  Pearl  Street,  TORONTO. 
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Montreal  Insulated  Wire  Works. 
J.  ROSS,  SON  &  CO., 


MANUFACTURERS  OF 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


INSULATED 
ELECTRIC  WIRES 

And  Wires  for  Annunciators, 
Offices,  Magnets  and 
Dynamos. 


Factory  :  41 X  William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed. 
J".  O.  Box,  1496. 

E.  GflRL  BREITtiflUPT 

CONSULTING 

Electrical  Engineer 

Graduate  in  Electrical  Engineering  at  Johns 

Hopkins  University,  Baltimore. 
.......  Address  :  BERLIN,  ONT. 


JE 

DERS  WANTED 

Weekly  Journal  of  advance  informa- 
tion  and  public  works. 

e  recognized  medium   for  advertise-  Wu, 

IcanadEMr^TecordI 

1-          >      TORONTO.  S 

Eugene  F.  Phillips  Electrical  Works 


(XiI3Sd:iTEID 

MANUFACTURERS  OF 


ELECTRIC  LIGHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\Rf\Df\Y  GflBLES. 
RAILWAY  FEEDER  AND  TROLLEY  WIRE. 


OFFICE  AND  FACTORY  : 

St.  Gabriel  Locks,  Is^OISTTE^E^Xj. 


Write  for  Price  List  and  Discounts. 


DOMINION 


WIRE  MAN'FG 


CO.,  Ltd 


Guaranteed  pure  Lake  Copper  of  the  highest  conductivity,  carefully  drawn  to  decimal  gauges,  and  equal  in  quality  and 

finish,  and  price  guaranteed  lower  than  can  be  imported. 

Capacity:  10  Tons  Per  Day. 

TINNED  COPPER  WIRE,  MERCHANTS'  COPPER  WIRE 

GALVANIZED  TELEPHONE  and  TELEGRAPH  WIRE. 

During  the  last  year  we  have  increased  our  capacity  for  the  manufacture  of  IRON  AND  STEEL  WIRE  of  all  sizes,  STEEL  WIRE  NAILS, 
STEEL  AND  BRASS  WOOD  SCREWS,  and  are  now  prepared  to  fill  all  orders  promptly  at  lowest  prices  consistent  with  quality.  When  prepared 
to  order  please  write  us  for  Discounts. 
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FIRSTBROOK  BROS. 

King  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BLOCKS 

AND  CROSS-flRMS. 


WRITK   I'OK  I'AKTICULAR.S. 


T«  E 


Morse 
Valve 
Reseating 
Machine 

will  reface  in  posi- 
tion any  valve 
fiom  %  in-  to  14 
in.  flat  or  taper 
seat. 


Send  for  new  Cata- 
logue,  with  the 
names  of  1,000 
users. 


Darling  Bros. 


Reliance  Works 


Montreal. 


ROBB  ARMSTRONG  ENGINE, 

-C'^nta'ning  all  the  best  points  of  StapJard  American 
Hi^h  Speed  Engines  and  several  improvements. 

Prof.  Sweet^s  tr.-iight  Line  Governor  and  Valve, 
The  Coffin  Throttle,  Arnistronff  Cn  sshead  Valve 
Gear  and  Oiling  Devices.  Interchangeable  Parts.  Per- 
fect Alignment.    Large  Bearings. 

ROBB  ENGINEERING  GO.,  LTD. 

Amherst,  Nova  Scotia. 


COTTON  WASTE 

For  Railway,  Machinist  and  Engineers'  uses. 

Electric  Long  tock 

FOR  ELECTRICAL  USES  A  SPECIALTY. 


ARNOLD  FENWICK  &  CO. 

Factory  and  Office,  MONTREAL. 
-  T«  E  - 

Canada  UUrriberrnari 

PUBLISHED  MONTHLY  BY 

■Canada  Life  Assurance  Bldg.    -    TORONTO,  ONT. 
Subscription  $i.oo  />er year  in  advance. 

-  -  \Nf\HTS  -  ■ 

IF  you  want  a  particular  lot  of  lumber,  or  have  one 
to  dispose  of;  if  you  want  to  buy  or  sell  timber 
limits  ;  if  you  have  a  mill  for  sale  or  want  to  buy  one  ; 
if  you  have  apiece  of  second-hand  machinery  to  dis- 
pose of,  or  want  one  ;  if  you  want  a  situation  ;  if  you 
■want  an  employee  for  any  purpose  ;  an  inexpensive 
-advertisement  under  the  heading  of  "  Wanted "  or 
"  For  Sale"  is  the  easiest  and  quickest  way  to  acc  m- 
plish  what  you  wish. 

An  advertisement  in  the  Canada  Lumberman  is  the 
cheapest  and  best  salesman  you  can  employ  ;  it  is  not 
-only  always  on  the  road,  but  on  all  the  roads  at  once. 


F.  £.  Dixon  &  Go. 


MANUl- AC  I  UREKS  Ol- 


LEATHER  BELTING 

70  KING  STREET  EAST,  TORONTO. 
Headquarters  for  Electric  and  Dynamo  Belting. 

We  have  the  following  Leather  Belts  in  use  in  the  works  of  the 
Toronto  Electric  Light  Co.  : — 

One  36  inch  belt  98  feet  long. 
[This  belt  has  been  in  constant  use  since  August,  1885,  and  looks 
good  for  another  ten  years  yet.]  Also 

One  36  inch  belt  100  feet  long.        One  38  inch  belt  100  feet  long. 
One  36  inch  belt  123  feet  long.         One  24  inch  belt  100  feet  long. 
Aiid  over  1500  feet  of  8  inch  belting. 
All  the  above  belts  are  DOUBLE  THICKNESS  and  are  all  giving  satisfaction. 
The  38  inch  belt  is  the  largest  belt  ever  made  in  this  Province. 

The  following  Electric  Companies  are  also  using  our  Belting  : 
The  Toronto  Construction  and  Electrical  Supply  Co. 
The  Ball  Electric  Light  Co. 
The  Hamilton  Electric  Light  &  Power  Co. 
The  Niagara  Falls  Electric  Light  Co. 
West  Toronto  Junction  Electric  Light  Works. 
The  St.  Thomas  Electric  Light  Co. 
The  Barrie  Electric  Light  Co. 
The  Berlin  Electric  and  Gas  Co. 
The  Woodstock  Electric  Light  Co. 
The  Manitoba  Electric  and  Gas  Light  Co.,  Winnipeg. 
The  Goderich  Electric  Light  Co. 
The  Markham  Electric  Light  Co. 
The  Oshawa  Electric  Light  Co. 
The  Orangeville  Electric  Light  Co. 
The  Port  Arthur  Electric  Railway  Co. 
AND  OTHERS. 

We  are  the  only  Belt  Manufaetureps  in  this  Provinee  who  can  show 
Belts  Of  OUR  OWN  MAKE  whieh  have  been  in  use  AS  LONG  AS  FIVE 
YEARS.  We  can  point  to  belts  of  oup  own  make  in  THIS  CITY  ALONE 
whieh  have  been  in  constant  use  for  TEN,  THIRTEEN  and  even  NINE- 
TEEN yeaps,  and  are  still  good. 

We  are  prepared  to  furnish  Belts  of  any  size,  two  or  three  ply,  of  any 
width.    Every  belt  fully  guaranteed. 
Send  for  Discounts.        Dixon's  Belting  Hand-Book  mailed  free  on  application. 


Please  mention  the  Electrical  News  when  corresponding  with  advertisers. 
A  Allan,  President.  J.  O.  Gravel,  Sec.-Treas.  F.  Scholes,  Man. -Director. 

THE  CANADIAN  ROBBER  CO.  OF  MONTREAL 

CAPITAL,  -  $2,000,000. 


HARP 

AKD 

SOFT 


MANUFACTURERS  OF  ALL  KINDS  OF 

RUBBER  GOODS 

FOR  ELECTRICAL  PURPOSES, 

 INCLUDING  

BLACK  AND  WHITE  TAPES,  TUBINGS, 

ROD,  SHEET,  TELEPHONE  RECEIVERS,  ETC. 

Rubber  Beltings,  all  kinds  of  Hose,  Packings,  etc. 
Mould  Goods  of  every  description. 


WESTERN  BRflNCfi  : 


COR.  FRONT  AND  VONGE  STS., 
J.  H.  Walker,  Manager.  -TORONTO 
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Kay  Electric  Works 

No.  263  James  Street  N.,  Hamilton,  Ont. 

.  .  .  MANUFACTURERS  OF  .  .  . 

DYNAMOS 


For  Arc  and  

Incandescent  Lighting. 

MOTORS 


From  %  H.  P.  to  50  H.  P. 
Electro  Plating  Machines  and  General 
Electrical  Appliances.  Special  attention 

to  Mill  and  Factory  Lighting  

WRITE  FOR  CIRCULARS. 


NORTHEY  MFG.  00.  • 


Toronto  .... 

. . .  ONTf^RIO. 


MANUFACTURERS  OF 


AND 

I»OWER 


PUMPS 


^  -         For  General  Water  Supply 
•^^^^^^  and  Fire  Protection. 

BOILER  FEED  PUMPS  AND  PUMPS  FOR  ALL  DUTIES 
CONDENSERS,  ETC. 


HIGH  CLASS  PUMPING  ENGINES 


FOR  HIGH  DUTY,  SUITABLE  FOR  TOWN  AND  CITY  WATERWORKS. 


FINE  -  - 


Street  Cars 


GUR  SPECIALTY  .  .  . 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 


PfVTTERSON  6c  GORBIN. 

.ST.  CATHARINES,  ONT. 


TELEPHONES 


WE  MANUFACTURE 

Standard  Bell  Telephones 

AND 

Warehouse  Telephones. 

ALSO 

Carbon  Transmitter  Telephones. 

Local  exchanges  fitted  up.    All  line  material  supplied 

Ste.  Julie,  Sept.  sth,  1892. 
T.  W.  NESS,  Esq.,  Montreal. 

Dear  Sir,— We  are  happy  to  state  that  your 
telephones  and  switches  are  giving  us  good  satis- 
faction. We  have  three  sorts  of  switches  and 
we  find  yours  far  preferable.  There  is  now  about 
forty  of  your  telephones  in  operation  on  our  line. 
Every  one  works  well,  and  we  intend  to  use  no 
other.  Yours  very  tru'y. 

The  Megantic  Telephone  Co. 


Write  us  when  you  want  anything  electrical. 

Key  Sockets,  Magneto  Bells, 

Switches,  Annunciators, 

tiut-  outs,  Bells, 

Wire,  Batteries, 

Lamps.  Push  Buttons,  Jtc., 

Shades,  Dynamos  and  Motors 

T.  W.  NESS 

749  Craig  Street,  MONTREAL. 


Canadian  H'=':idquarters  for 
Electrical  Supplies. 
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DUTY  TEST  OF  NEW  BLAKE  PUMPING  ENGINE  AT 
TORONTO  WATER  WORKS. 

The  following  particulars  taken  from  the  report  of  Mr.  John 
Gait,  C.E.,  of  Toronto,  will  be  found  specially  interesting  and 
instructive  to  engineers  and  others.  The  report  as  a  whole  is  a 
very  able  one,  and  reflects  credit  on  Mr.  Gait.  The  perusal  of 
it  will  repay  the  student. 

The  analysis  of  the  report  must'be  'very]  satisfactory  to  the 


sumed,  figures  at  136  million  foot  pounds,  which  is  at  the  rate 
of  1.45  lbs.  per  horse  power  per  hour.  This,  however,  takes  the 
most  favorable  view.  Assuming  the  actual  coal  burnt  and  put 
in  furnaces  of  boiler  to  be  50,693  pounds,  the  duty  would  fall  to 
something  under  120  million  foot  pounds,  and  the  coal  to  1.68 
lb.  per  horse  power  per  hour.  It  is  only  fair  to  note  in  this  con- 
nection that  the  percentage  of  ash  or  refuse  from  the  coal  is 
reasonably  too  high,  consequently  the  commercial  standard  of 


New  Blake  Pumping  Engine  f 
city  of  Toronto  and  equally  gratifying  to  the  designers  and 
builders,  The  Blake  Co.,  of  Boston.  We  understand  that  Mr. 
Keating,  City  Engineer,  has  advised  the  immediate  acceptance 
by  the  city  of  the  engine,  and  provision  is  being  made  for 
another  similar  engine.  Although  the  contract  called  for  a 
capacity  often  million  Imperial  gallons  in  24  hours,  it  pumps  in 
excess  easily  ten  per  cent,  more,  giving  a  duty  on  an  average  of 
114  million  foot  pounds  for  every  100  lbs.  of  coal  burned,  equal 
to  a  duty  of  130  million  foot  pounds  when  a  similar  weight  of 
combustible  is  considered. 

The  friction  or  intermediate  resistance  of  machinery,  including 
air  pumps,  &c.,  is  less  than  20  horse  power,  thus  giving  a  very 
high  efficiency  between  the  steam  cylinders  and  the  pumps. 
The  total  driving  power  of  steam  cylinders,  both  high  and  low 
pressure,  is  registered  at  612.52  horse  power,  while  the  resistance 
of  both  double  acting  pumps  converted  into  horse  power  registers 
594-21. 

The  duty  of  the  steam  engine  on  a  basis  of  combustible  con- 


ou  THE  Toronto  Water-Works. 

engine  for  coal  burnt  would  be  somewhere  between  130  and 
120  million  foot  pounds.  The  reduction,  however,  of  duty  to  a 
basis  of  100  lbs.  of  combustible  actually  consumed,  is  quite 
legitimate,  and  forms  a  scientific  basis  for  comparative  reference 
of  other  engines  and  other  performances.  The  report  is  quite 
clear  on  all  these  points,  and  not  too  elaborate,  giving  all  the 
essential  and  necessary  deductions  on  a  scientific  basis. 

Mr.  Gait  has  taken  into  accouut,  we  think  wisely,  the  resist- 
ance of  the  pumps  in  lifting  the  water  from  the  well  level  up 
through  foot  valves  on  suction  pipe,  also  suction  and  discharge 
valves,  &c.  So  long  as  pumps  require  these,  it  is  absurd  to 
disregard  their  resistance,  which  is  always  taken  into  account 
on  the  discharge  side  of  pumps  by  the  careful  readings  of  pres- 
sure gauges  and  the  conversion  by  calculation  at  frictional  head 
in  feet. 

The  pump  valves,  &c.,  are  well  designed,  and  contain  large 
area  for  the  speed  run  at,  and  the  allowance  refened  to  above 
tallies  exactly  with  the  readings  of  indicator  cards,  viz.:  105  lbs. 
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total  average  working  pressure,  which  gives  an  absolute  fric- 
tional  head  of  242.22  feet. 

During  the  test  of  two  days  everything  worked  smoothly  and 
well.  The  engine,  which  is  cross  compound,  direct  acting,  with 
two  double  acting  pumps,  appears  to  be  designed  on  good  sound 
principles,  and  will  doubtless  take  its  place  among  the  best 
anywhere.  The  capacity  size  is  a  specially  good  standard,  viz.  : 
10  to  12  million  gallons  per  day,  and  with  perfection  of  details 
will  come  a  perfect  machine.  The  illustrations  of  engine  will 
assist  the  reader  in  studying  and  understanding  the  machine.  • 

The  particulars  of  the  test  are  as  follows  : 

PRINCIPAL  DIMENSIONS  OF  ENGINE. 

STEAM. 

4  multitubular  boilers  6'x6",  with  iio  3"  tubes,  grate  surface 

each  ,   26  ft. 

One  high  pressure  steam  cylinder,  diameter   29  ins. 

One  low  pressure  steam  cylinder,  diameter   58  ins. 

Steam  piston  rods,  crank  end  only,  diameter   55^  ins. 

WATER. 

2  water  plungers,  double  acting,  each  diameter   20  ins. 

Plunger  rods,  crank  end,  diameter   4}^  ins. 

Length  of  stroke  ■   48  ins. 

Valves,  suction  and  discharge,  64  in  each  set,  diameter.  ...  4  ins. 

Effective  area  of  valves,  each  set   411  sq.  ins. 

Air  pump,  single  acting,  26"  diameter,  stroke   12  ins. 

Feed  pump,  7"  diameter,  stroke   6  ins. 

DATA  OBTAINED  DURING  TEST. 
Test  began  February  i6th,  189^,  10:22  a.m.  )  t->  t,  o  • 

Test  finfshed  February  18th,  1893,  11:30  a.m.  |  duration,  49  hours  .08  mm. 

Total  revolutions  as  per  counter   112,838 

Average  revolutions  per  minute   38.276 

Average  working  per  minute   38.288 

3  steam  boilers  only  in  use  : 

Total  area  of  fire  grate  surface   78  sq.  ft. 

Wood  burned  in  starting  fires  700  lbs.  =   280  lbs. 

Coal  put  in  furnaces  during  test     .'50,413  lbs. 

Gross  total  weight   50,693  lbs. 

Refuse,  ashes,  cinder  and  percentage  of  unburned  coal. ..       6,910  lbs. 

Total  combustible  consumed   43.783  lbs. 

Per  cent,  of  refuse   13.6 

Coal  burned  per  sq.  ft.  of  fire  grate  per  hour   13  23 

Average  steam  pressure  at  boilers   117  lbs. 

Average  steam  pressure  in  engine  room   114  lbs. 

M.E.P.    H.  p. 

High  pressure  piston,  back  end,  as  per  cards   48.80  148.96 

High  pressure  piston,  crank  end,  as  per  cards   47-87  .148.60 

Low  pressure  piston,  back  end,  as  per  cards   13-31  162.51 

Low  pressure  piston,  crank  end,  as  per  cards   12.60  152.45 

Total  horse  power  of  steam  cylinder   612.52 


Average  barometric  reading    29  703 

Average  temperature  of  atmosphere   13- 3  I*"- 

Average  temperature  of  boiler  room   63. 

Average  temperature  ol  engine  room   70.03 

Working  length  of  stroke     47.8  ins. 

Average  speed  of  piston  and  plungers,  lineal  ft.  per  rain. .  304.94 

Average  working      "       "        "            "          ■'        ..;  305  ft. 

Average  pressure  on  force  main  at  engine  house  press,  gauge  96  lbs. 

Average  vacuum  on  suction  pipe  gauge  in  ins   9.3  ins. 

Vertical  dist.  of  suction  pipe  below  press,  gauge   5-S  ft. 

Average  dist.  lift  from  well  nieas.  to  press,  gauge    14.91  ft. 

Average  temperature  of  water  in  well   33-3°  F- 

Average  temperature  of  city  mains   35°  F- 

Average  temperature  of  feed  water  to  boilers   148°  F. 

M  E.  P.  Press.    Horse  Pr. 

Water  plunger  h.  p.,  side,  back  end,  as  per  cards     103.40  I4Q-53 

Water  plunger  h.  p.,  side,  crank  end,  as  per  cards     103.50  142.65 

Water  plunger,  low  press.,  back  end,  as  per  cards     106.50  IS4  55 

Water  plunger,  low  press.,  crank  end,  as  per  cards     107.00  147  48 

Total  horse  power  for  pump  plungers    S94-2I 

Friction  =  612.52  -  594.21  =  18.31  horse  power  =  3%. 
Efficiency  of  pumping  engine   0.79 


RESULTS. 

Imperial  gallon,  standard  vol..  Act  of  Parliament,  1825  =  277.274  c.  in. 

Imperial  gallons  in  i  cubic  foot   6.2321 

Weight  of  one  cubic  ft.  of  water  at  35°  F   62.422  lbs. 

Weight  of  one  standard  gallon    10.061  lbs! 

Pumps,  theoretical  displacement,  per  rev.  3"6.2i  x  191.2  154 gals 

.  ,    .  ,  277.274 

Average  revolutions  per  24  hours=55.ii7.q8  =  38.276  revolutions  permin. 
Working  revolutions  per  24  hours=55.i34. 64  =  38. 288  revolutions  permin. 
Difference  due  to  starting  and  stopping  slowly  : 

Total  water  pumped,  theoretical  displacement  23.826,200  imp.  gal. 

Capacity  of  pumps  in  24  hours=2ii, 154  x  55,134.64  x  11,642,000  gallons. 
Commercial  capacity  in  24  hours=  11,642,000  gallons, 

less  4%  =11,176,000  lin.  gals. 


So^/e  /OO 


Duty  calculated  on  difJerent  basis  : 

Average  reading  of  pressure  gauge  

Average  reading  of  suction  gauge  9-2  x  34,295  _ 


7000 


96  lbs. 
4.6  lbs. 


Average  pressure  in  remainder  of  suet,  pipe,  also  suet,  valves  1.0  lbs. 

Average  pressure  in  discharge  valves   1.0  lbs. 

Add  pressure  for  5.5  ft.  vertical  distribution  from  suction 

valve  gauge  to  pressure  gauge   2.4  lbs. 

Average  working  pressure  on  plunger  as  per  reads   105  lbs. 

Average  working  pressure  on  plunger  as  per  cards,   105  lbs. 

Calculated  head  resistance       ^  ^^"^  in  feet  =    242.22  ft. 

62.422 

Duty  of  engine  on  coal  consumed  per  i  horse  power  per 

hour  "'^''^^^   _  _      1.45  lbs. 

49,133  X  612 

33,000x60x100  . 

—    136,000,000  lbs 

1.45 

Weight  of  steam  per  h.  p.  per  hour,  as  per  indicator  cards. .  13.94  lbs. 
Equivalent  evaporation  at  boiler  per  lb.  of  combustible  con- 
sumed under  actual  conditions   ^'^'^'^   g.8  lbs. 

1-45 

Standard  equivalent  from  and  at  212°  per  lb.  of  combustible 

consumed  =  9.8i  X  1.05    10  30  lbs. 

Commercial  duty  at  pump  for  every  100  lbs.  coal  put  in  furnaces  : 
area     lbs.      H.  Rev. 

By  work  306.21  x  loc  x  15.94  x  112.838x110  or  j 

•'  —  2  =114,078,000  ft.  pounds. 

50,693 

By  gallons  23,826,200  X  10.0126-4-242. 22  X 100  ,  , 

'°         —  =114,031,000  ft.  pounds 

50,693 

Commercial  duty  at  pump  calculated  for  every  100  lbs.  of 
average     lbs.  coal 

combustibleconsumed  114,055,000 X  50,693  ,        .  , 

— ^  — =  i32,056,roo  ft.  pounds. 

43.783 

lbs.  combustible. 


PUBLICATIONS. 

The  April  Arena  contains  a  strong  paper  by  Hamlin  Garland  on  "  The 
Future  of  Fiction."    Dr.  Alfred  Russell  Wallace  writes  on  The  Wage- 
Worker  and  how  he  may  be  delivered  from  the  Social  Quagmire.    W.  D 
McCrackan  discusses  "How  the  Initiative  and  Referendum  may  be  Intro] 
duced  into  our  Government." 

Messrs.  D.  VanNostrand  &  Co.,  of  New  York,  have  published,  in  connec. 
tion  with  their  science  series,  an  interesting  little  work  on  the  measurement  of 
electric  currents.  The  book,  which  is  illustrated,  is  made  up  of  two  valua- 
ble papers,  "Electrical  Measuring  Instruments,"  by  James  Swinburn 
M.  Inst.  E.  E.,  and  "  Meters  for  Electrical  Energy,"  by  C.  H.  Wording- 
ham,  Assoc.  M.  Inst.  E.  E.  The  writers  deal  with  their  subjects  very  com- 
prehensively, and  the  book  will  be  found  to  be  a  very  useful  one. 


LEGAL  DECISIONS. 

A.s  this  issue  of  the  Electrical  New.s  is  about  to  go  to 
press  we  learn  that  Chief  Justice  Gait  has  quashed  the  by-laws 
of  the  cities  of  London  and  St.  Thomas  granting  exclusive  privi- 
leges to  the  Bell  Telephone  Co.  The  Bell  Telephone  Co.  have 
appealed  from  the  decision. 
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EQUIPMENT  OF  ELECTRIC  CARS.* 

By  E.  C.  Wesicott  and  E.  Ckaig. 

If  we  cast  a  glance  at  the  electrical  industries  in  our  city  six 
months  ago,  and  compare  them  with  those  now  existing,  we 
cannot  but  realize  what  important  and  gigantic  steps  have  been 
made  in  so  limited  a  time.  At  that  time  Montreal  employed 
hundreds  of  aic  lamps,  brilliantly  illuminating  its  thoroughfares, 
while  the  incanilescent  lamp  could  be  counted  by  thousands, 
lighting  residences  and  stores.  Motive  power  was  also 
then  distributed  on  a  limited  scale.  To  these  has  been 
added  a  safe,  comfortable  and  speedy  mode  of  electric  transpor- 
tation. 

It  is  not  the  aim  of  this  p:iper  to  treat  all  details  connected 
with  electric  traction,  nor  even  to  consider  its  essential  elements. 
We  shall  only  examine  to  a  certain  extent  the  electric  equip- 
ment of  the  cars,  making  mention  of  the  varying  characteristics 
of  the  different  types  to  be  found  in  our  streets,  and  the  neces- 
sary starting  and  regulating  devices  pertaining  to  each  system. 

The  most  striking  resemblance  which  characterizes  the  four 
different  types  used,  is  the  laudable  practice  of  imbedding  all 
armature  conductors  in  grooves  cut  in  the  armature  core  for 
that  purpose.  Two  of  the  types  of  motors  are  so  nearly  alike  as 
not  to  need  a  different  treatment,  the  most  striking  resemblance 
being  that  one  is  built  in  Montreal,  while  the  other  is  a  native 
of  Lynn,  Mass.  Each  armature  is  of  the  Gramme  ring  type, 
the  former  being  wound  with  ordinary  wire  and  connected  to 
commutator  in  the  usual  way.  The  latter  is  wound  with  copper 
ribbons  of  s\ich  width  as  to  just  fill  the  grooves  in  which  they 
are  placed.  A,  piece  of  ribbon  is  fastened  by  a  rivet  to  the  loop 
between  the  sections  so  as  to  connect  same  with  commutator. 
These  grooves  are  so  shaped  that  after  the  winding  is  finished 
there  is  a  space  left,  which  is  filled  with  a  wooden  wedge  to 
keep  the  ribbon  in  its  place,  thus  doing  away  with  bands,  and 
affording  a  better  protection  to  the  winding. 

The  most  popular  construction  is  known  as  the  "iron  clad," 
which  carries  the  existing  coil  on  the  top  pole,  thus  preventing 
any  moisture  which  might  collect  at  the  bottom  of  the  car,  from 
harming  it.  The  armature  and  field  coil  are  easily  replaced  in 
case  of  a  burn-out.  The  pole  pieces  of  the  former  are  built  up 
of  sheet  iron,  being  placed  in  the  mould  before  pouring,  while 
in  the  T  and  H  the  pole  pieces  are  cast  solid  with  the  yoke. 
We  are  informed  that  a  secret  process  is  employed  for  making 
the  metal  in  which  they  are  cast. 

The  Edison  motor  also  has  a  Gramme  armature,  differing 
from  the  others  in  that  it  depends  on  bands  to  hold  the  winding 
in  place. 

The  winding  is  done  in  the  usual  way,  the  commutator  being 
cross  connected  so  as  to  allow  of  placing  the  brushes  at  90 
degrees,  in  the  pioper  neutral  field.  It  has  a  four  pole  field  of 
the  iron-clad  type,  with  two  field  coils  placed  on  opposite  poles, 
and  has  therefore  two  consequent  poles.  The  castings  are  of 
steel  and  are  made  in  four  pieces,  bolted  together.  These 
motors  are  not  waterproof,  but  when  covered  with  canvass 
which  is  very  easily  done,  they  are  very  durable. 

The  last  motor  which  we  have  to  examine  is  in.  no  respect 
similar  to  the  others  with  the  exception  of  the  field  and  armatuie, 
which  are  in  grooves.  The  armature  is  of  the  drum  type, 
rotating  in  a  field  of  four  poles.  The  coils  of  this  armature  are 
wound  on  taped  forms,  and  afterwards  placed  in  the  grooves 
before  m.entioned,  the  ends  of  same  being  brought  out  one  sec- 
tion less  than  90  degrees  apart,  instead  of  the  usual  style  of 
drum  winding.  In  connecting  the  commutator,  the  two  ends  of 
each  coil  are  placed  in  one  segment,  less  than  180°  apart. 
This  arrangement  has  the  advantage  of  having  two  circuits  and 
overcomes  the  necessity  of  having  four,  and  cross  connected 
commutator  bars,  as  in  the  previous  cases  was  necessary,  or 
there  would  be  an  unsafe  difference  of  potential  ;  a  cause  of 
trouble,  and  in  doing  which  there  would  be  no  sacrifice  of  simplic- 
ity of  construction  nor  of  ease  in  repairing  and  replacing  damaged 
coils.  In  this  last  case  the  coils  have  been  wound  in  a  form  and 
then  bound  with  tape  before  being  placed  in  their  respective 
grooves  and  it  is  an  easy  matter,  requiring  very  little  time  to  re- 
move a  number  of  such  coils  and  if  required  leplace  them  with 
new  ones. 

All  of  the  foregoing  motors  are  series  wound,  having  so  many 
turns  that  even  with  a  small  current  they  can  saturate  the  field 
sufficiently  to  give  the  armatuie  torcjue  enough  to  start,  even 
under  load.  It  is  a  practice  with  the  Edison  and  T.  H.  motors, 
to  cut  some  of  the  coils  after  all  outside  resistance  has  been 
short  circuited. 

The  Edison  cars  in  this  city  have  been  equipped  with  the 
combined  rheostat  and  conti-oller  of  Thomson-Houston  make, 
being  an  exception  to  their  general  practice  of  commutating 
the  fields.  In  order  to  keep  an  excessive  current  from  blowing 
in  the  motors  there  must  be  sufficient  counter  E-.  M.  F.  generat- 
ed in  armatures  which  is  itself  dependent  on  speed  and  satura- 
tion of  field  ;  or  there  must  be  necessary  total  resistance  pro- 
vided. If  certain  devices  affecting  the  necessary  field  strength 
changes,  are  employed,  they  will  prove  very  beneficial,  providing 
they  do  not  bring  such  complications  as  to  be  sources  of  trouble. 
The  Edison  commutation  of  fields  has  a  two  fold  end —  while 
having  the  property  of  altering  the  strength  of  the  field  it  at  the 
same  time  alters  the  total  internal  resistance  of  the  motor. 

*  Paper  read  before  the  Montreal  Electric  Club, 


The  object  in  view  is  obtained  by  winding  the  coils  in  sec- 
tions, (as  a  rule  three,  and  of  an  unequal  resiilance),  and  having 
on  both  platforms  a  contioller  in  the  form  of  a  cylinder  on 
which  a  certain  number  of  brass  pieces  have  been  fastened  in 
such  position  and  of  such  shape  that  rotation  of  cylinder  brings 
these  peculiar  shaped  pieces  under  the  different  stationary  con- 
tacts to  which  the  individual  terminals  have  been  brought. 

The  position  of  cylinder  will  cause  the  circuit  to  be  completed 
through  one  of  the  following  combinations,  that  is  :  three  coils 
in  series  with  an  indispensable  outside  resistance  ;  the  coils  in 
series  and  rheostat  short  circuited  ;  leaving  two  only  in  circuit, 
the  coil  just  short  circuited  placed  in  shunt  to  one  out  ot  the 
series  ;  the  last  coil  of  the  series  short  circuited  ;  and  lastly,  the 
last  named  coil  placed  in  multiple  with  the  other  two.  But  the 
advantages  of  such  a  devised  system  lead  to  a  great  complica- 
tion of  wiring  and  introduces  the  reasonability  of  making  field 
coils  cores  a  place  to  build  the  rheostat. 

In  the  T.  and  H.  system,  the  motors  arecontrolled  with  one  con- 
troller and  are  connected  with  controllei's  handles  at  both  ends 
of  the  car  by  means  of  steel  cable  threaded  through  pulley 
sheaves.  Although  the  rheostat  and  controller  are  combined 
in  one,  saving  a  large  amount  of  wire  which  would  have  to  be 
used  otherwise,  yet  the  advantages  pertaining  to  having  an  in- 
dependent controller  at  each  end  more  than  compensate  for  the 
saving  of  wire  in  the  fact  that  it  is  almost  impossible  for  both 
controllers  to  break  down  at  once. 

The  Westinghouse  rheostat  is  made  of  spiralled  wire  divided 
into  five  sections,  five  contacts  being  placed  on  rheostat  box  in 
such  a  position  as  to  be  easily  accessible  for  connecting  the 
wires  from  controllers.  The  controller  consists  of  a  cylinder 
having  six  brass  pieces  of  varying  length  attached,  which  are 
for  cutting  in  and  out  the  rheostat  sections.  The  longer  of 
these  makes  contact  with  the  first  section  of  the  rheostat  on 
turning  the  cylinder,  the  rest  following  according  to  their  length. 
The  reversing  switch  is  placed  on  the  same  cylinder,  consisting 
of  six  contacts,  two  of  which  make  contact  with  the  ground  field 
respectively,  the  other  four  being  cross  connected  in  such  a 
manner  as  to  reverse  the  current  in  the  armature,  the  direction 
of  which  is  determined  by  the  direction  in  which  the  cylinder  is 
moved,  the  controller  contacts  acting  the  same  in  either  direc- 
tion. 

The  greatest  troubles  that  have  been  experienced  with  the 
cars,  are  the  giving  out  of  armatures  and  field  coils,  which  are 
traceable  in  the  majority  of  cases  to  the  most  unfavorable  condi- 
tions to  which  they  are  subjected.  It  is  certainly  not  the  pur- 
pose of  electric  machinery  to  be  run  in  water,  but  many  a  day 
this  is  almost  the  case.  The  best  r«medy  is  unquestionably  to 
replace  the  damaged  part,  but  to  prevent  the  trouble  is  rather 
more  difficult,  although  judging  by  what  one  reads  in  periodicals 
regarding  receipts  for  overcoming  moisture  and  water-proof 
paints,  preventives  seem  to  be  within  reach.  If  such  paint  were 
obtainable,  and  the  design  of  motors  was  such  as  to  admit  of 
all  wire  being  out  nf  the  reach  of  water,  care  being  taken  to  keep 
the  car  from  wide  differences  of  temperature,  it  would  certainly 
help  a  great  deal  and  save  a  great  number  of  burn-outs.  The 
fact  that  the  series  wound  motor  is  being  used  in  almost  all 
cases,  in  preference  to  the  shunt  motor  so  successful  in  stationary 
work,  may  lead  to  questions  regarding  the  reasons  of  such  prac- 
tice. Perhaps  the  unreliability  of  the  supply  reaching  the  ma- 
chinery through  the  dirty  rails  and  the  shivering  trolley  may 
account  for  it  to  a  certain  extent,  as  eveiy  time  that  the  circuit 
is  opened,  the  field  will  lose  its  saturation.  An  armature  with- 
out counter  E.  M.  F.  is  practically  a  short  circuit,  but  this  could 
certainly  be  obviated  without  much  complication  by  having  auto- 
matic devices  in  the  armature  circuit  which  would  let  current 
flow  only  as  long  as  the  field  was  saturated.  Another  considera- 
tion very  objectionable,  is  that  of  having  500  volts  of  pressure 
between  the  terminals  of  the  field  coils.  Also  with  the  cars  the 
constancy  of  speed  being  of  no  consideration  and  impossible 
the  great  advantage  of  shunt  motors  would  be  lost. 

There  is  good  reason  to  think  that  in  the  near  future  the 
alternating  motor  of  single  phase  will  be  made  self  starting  and 
of  sufficiently  powerful  torque  to  make  it  adaptable  for  traction 
purposes.  When  that  has  been  realized,  the  ideal  will  be 
reached,  for  the  armature  of  the  motor  would  be  merely  a  num- 
ber of  copper  bars  not  necessarily  insulated  from  the  core,  and 
all  short  circuited  at  the  ends  on  flanges  and  without  a  commu- 
tator, while  all  the  regulating  devices  required  would  be  the  re- 
active coil,  not  even  reversing  switches  being  needed.  Trolley 
cars  will  not  then  require  a  higher  pressure  than  100  volts. 

Owing  to  advantages  to  be  secuied  by  the  use  of  transformers, 
currents  can  be  generated  at  distant  points  where  power  may 
be  had  for  a  niinimum  cost,  but  this. is  not  very  important  when 
we  remember  that  the  fuel  expense  is  no  more  than  10  or  11;% 
of  the  total  e.xpenditure. 


CORRECTION. 

The  Doty  Engine  Co.  advise  us  that  they  constructed  the 
breeching  in  connection  with  the  power  plant  at  the  Toronto 
Street  Railway  Company's  power  house,  and  not  Mr.  John 
Abell,  as  stated  in  our  last  issue.  The  error  was  due  to  our 
having  been  mis-informed.  We  take  pleasure  in  now  placing 
the  credit  for  this  excellent  piece  of  work  where  it  properly 
belongs. 
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CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 

Note. — Secretaries  of  the  various  Associations  are  requested  to  forward  us  matter 
for  publication  in  tliis  Department  before  the  20th  of  each  month. 

ADVICE  TO  YOUNG  ENGINEERS. 

(By  Bro.  IV.  J.  Rhodes,  Pres.  Berlin  No.  9,  C.A.S.  E.) 

For  about  twelve  years  I  have  been  learning  my  trade, 

And  don't  claim  to  know  it  all  yet ; 
But  have  learned  a  few  things  by  the  blunders  I've  made 

That  I'll  not  very  soon  forget. 

Experience  is  a  good,  though  very  dear  school. 

But  we  needn't  all  learn  things  that  way — 
From  books  and  good  papers  we  may  learn  some  good  rules. 

And  will  have  less  tuition  to  pay. 

While  speaking  of  rules,  let  me  give  you  just  one 

On  which  you  can  always  depend  : 
In  steam  engineering  the  less  risk  you  run, 

The  better  you'll  come  out  at  the  end. 

You  may  oft  hear  it  said,  "  no  risk  no  gain," 

But  it  won't  do  to  risk  much  with  steam. 
For  it's  risky  enough  ;  so  be  sure  of  your  run. 

As  you  would  with  a  runaway  team. 

Don't  run  any  risk.    If  your  pump  doesn't  throw, 

Stop,  while  you  have  water  in  sight.. 
The  h6\\«c  piay  stand  it,  but  that  you  don't  know. 

It  may  blow  you  as  high  as  a  kite. 

Men  often  gain  time  by  just  going  slow, 

But  many  dear  lives  have  been  lost 
By  going  by  guess,  when  facts  they  should  know 

Could  be  had  at  a  trifle  of  cost. 

Now  just  one  thing  more  !  when  your  day's  work  is  done, 

Before  from  the  boiler  house  you  retire. 
If  with  water  and  steam  no  risk  you  have  run 

Be  sure  you  run  none  with  the  fire. 

Don't  run  any  risk,  boys,  unless 

It's  with  something  you  can't  make  secure, 
Don't  do  any  work  by  the  rule  of  "  I  guess," 

When  the  facts  you  can  easy  procure. 

Have  some  little  pride  as  to  how  your  place  looks, 

And  v/hatever  you  do,  do  it  right — 
Have  plenty  of  tools  and  plenty  of  books. 

And  don't  run  around  much  at  night. 

And  now  my  dear  boys,  of  all  that  I've  said 

I  hope  you'll  remember  the  text, 
Don't  run  any  risk,  and  you'll  come  out  ahead ; 

I'll  tell  you  the  rest  in  my  next. 


ORGANIZATION  OF  BERLIN  ASSOCI.4TION  NO.  9. 

At  a  preliminary  meeting  of  stationary  engineers  held  in 
Berlin,  Ont.,  April  8th,  it  was  decided  to  organize  a  branch  of 
the  C.  A.  S.  E.  on  Saturday,  April  22nd.  This  decision  was  the 
result  of  some  missionary  work  done  by  Bro.  John  A.  Angell, 
District  Deputy  and  President  of  Guelph  No.  6,  who  was  assis- 
ted in  the  work  in  a  most  able  manner  by  Bro.  W.  J.  Rhodes 
and  several  other  engineers  of  Berlin. 

Bro.  Angell  had  applied  to  the  Executive  Council  for,  and  had 
received  the  charter  for  the  new  Association,  (which  will  be 
known  as  Berlin  No.  9,  C.  A.  S.  E.)  and  had  instructions  to 
proceed  with  the  organization,  but  unfortunately  a  few  days 
previous  to  the  day  appointed,  was  taken  very  ill  and  thus  was 
unable  to  finish  the  work  he  had  so  well  begun. 

The  news  of  Bro.  Angell's  illness  was  communicated  to  A.  E. 
Edkins,  President  of  the  Executive  Council,  with  the  request 
that  he  should  visit  Berlin  and  complete  the  work  of  organiza- 
tion, which  he  did,  being  accompanied  by  Bros  Jordan,  Green 
and  Tuck,  of  Guelph  No.  6. 

On  arriving  at  Berlin  the  visitors  were  met  hy  Messrs.  W.  J. 
Rhodes,  A.  Vice  and  Geo.  Steinmetz,  who  conducted  them  to 
the  Commercial  hotel. 

At  8  o'clock  the  engineers  interested  began  to  arrive,  and  at 
8.30  the  meeting  was  opened  by  Bro.  Edkins,  who  was  reques- 
ted to  lay  before  those  present  the  objects  of  the  Association.  This 
he  did  in  a  brief  speech,  laying  particular  stress  on  the  need  of 
such  an  organization  in  every  manufacturing  town  in  Canada, 
as  it  would  not  only  prove  beneficial  to  the  engineers,  but  even 
more  so  to  the  steam  users.  By  raising  the  standard  of  the 
engineering  knowledge  of  its  members,  it  would  certainly  follow 
as  a  natural  result,  that  the  employer's  plant  would  be  kept  in 
a  greatei  state  of  efficiency.  Steam  users,  he  said,  were  preju- 
diced against  the  Association  at  first,  but  the  majority  of  them 
now  appreciated  its  work.  There  were  some  engineers  even, 
who  were,  as  they  themselves  put  it,  "  down  on  the  Association." 
Some  of  these  men  were  good  engineers  and  mechanics,  who 
would  be  a  credit  to  the  organization,  but  who  for  some  reason 
or  other,  had  formed  a  wrong  impression- of  it.  Then  there  was 
another  class  who,  when  asked  to  become  members,  would  in- 


form you,  with  a  deal  of  wind  and  blow,  that  they  know  all 
they  want  to  know  of  engineering,  and  therefore  could  not  learn 
anything  themselves  by  joining  the  Association,  and  were  cer- 
tainly not  going  to  come  up  to  the  meetings  and  tell  all  they  had 
learned  during  their  long  and  varied  experience.  If  the  truth 
were  known,  this  class  of  men  would  gladly  become  members, 
but  for  the  fact  that  they  are  fearful  lest  they  should  be  asked 
for  information  on  some  subject,  which  they  could  not 
give,  and  that  would  make  them  appear  ridiculous  in  view  of 
their  previous  boasting.  It  was  a  pity  that  men  acted  in  this 
manner,  for  the  chief  object  of  the  Association  was  to  assist  its 
members  to  become  better  engineers.  He  hoped  the  day  would 
never  come  when  they  would  "know  it  all."  The  election  and 
installation  of  officers  was  then  proceeded  with,  and  resulted  as 
follows  : — 

President,  W.  J.  Rhodes  ;  Vice-Pres.,  Alf  Vice  ;  Rec.  Sec. 
Geo.  Steinmetz,  Berlin  post  office,  Ont.  ;  Treasurer,  Henry 
Snider  ;  Fin. -Sec,  John  Fennell  ;  Conductor,  Abram  Mc- 
Kessie  ;  Doorkeeper,  Wm.  Fiedt. 

About  15  charter  members  were  initiated,  and  several  other 
engineers  have  signified  their  intention  of  joining. 

A  vote  of  thanks  was  presented  to  the  brethren  from  Guelph 
and  Toronto  for  their  kindness  in  being  present,  and  the  hope 
was  expressed  that  Bro.  J.  Angell  might  be  speedily  restored  to 
health,  and  be  enabled  to  visit  No.  9  in  the  near  future. 


ANNUAL  DINNER  OF  HAMILTON  NO.  6. 

The  above  Association  held  their  sixth  annual  dinner  on 
Thursday,  30th  March,  at  the  Commercial  hotel.  About  100  of 
the  members  and  their  friends  surrounded  the  tables  in  the  fine 
dining  room  of  the  hotel,  and  were  well  pleased  with  the  deli- 
cacies which  mine  host  Maxey  and  his  staff  of  waiters  placed 
before  them. 

The  chair  was  occupied  by  Bro.  Wm.  Sweet,  President  of  the 
Association,  and  the  vice-chairs  by  Bros.  W.  Norris  and  A. 
Nash.  On  the  removal  of  the  cloth  the  chairman  welcomed  the 
members  and  guests  on  the  occasion  of  their  annual  reunion, 
and  bespoke  for  all  a  pleasant  time.  He  then  proposed  the  toast 
of  the  "  Queen  and  Royal  Family,"  to  which,  the  company 
responded  by  singing  heartily  the  National  Anthem. 

The  "Army  and  Navy"  brought  forth  a  response  from  Bro. 
Thomas  Carter,  a  veteran. 

Mr.  H.  N.  Thomas  sang  "The  Longshoreman,"  and  received 
such  a  hearty  encore  that  he  favored  the  company  with  "  Hearts 
of  Oak-" 

"The  Doniinion  Parliament"  was  responded  to  by  Mr.  Jas. 
Weir,  of  the  Inland  Revenue  Department.  The  speaker  claimed 
that  Canadians  had  at  Ottawa  representatives  who  could  hold 
their  own  in  point  of  ability  with  any  in  the  world. 

Prof.  Cline  sang  "  The  Maple  Leaf" 

"The  Ontario  Legislature"  was  received  with  loud  applause. 
Brother  Duncan  Robertson  responded.  He  expressed  regret 
that  the  Hon.  J.  M.  Gibson,  at  the  last  moment,  had  been  pre- 
vented from  being  present.  He  was  sure  that  that  gentleman 
would  be  gratified  if  he  knew  the  kindly  feelings  which  the 
engineers  cherished  towards  him  for  services  rendered  the 
Association.  Not  only  the  members  but  the  community  at  large 
owed  the  Hon.  Mr.  Gibson  and  the  Ontario  Government  a  debt 
of  gratitude  in  this  connection. 

Mr.  Thomas  Jones  sang  "Farmer  Magee." 

"The  Electrical  Engineers"  was  responded  to  by  Mr.  Wells. 
Prof  Ciine  sang  "The  Old  Red  Cr.tdle."  "The  Mayor  and 
Corporation  "  was  ably  responded  to  by  Aid.  A.  D.  Stewart.  He 
referred  to  the  importance  of  the  Association  of  Stationary  Engi- 
neers, a  body  of  skilled  artisans,  without  whose  services  the  pub- 
lic would  fare  badly.  The  toast  to  the  "  Manufacturers "  was 
replied  to  briefly  by  Mr.  McKeown,  followed  by  a  song  "  Cockles 
and  Mussels,"  by  Aid.  Stewart. 

"The  Press"  was  acknowledged  by  Mr.  Buchanan,  of  the 
Times: 

Mr.  Thomas  James  sang  a  coinic  song. 

"  The  Canadian  Association  of  Stationary  Engineers  "  was 
responded  to  by  Bro.  A.  M.  Wickens.  He  said  he  was  proud  of 
the  organization,  and  there  were  a  great  many  reasons  why  he 
was  proud  of  it.  He  referred  to  the  brainy  men  who  had  been 
engineers  in  Canada  in  the  past,  one  of  whom  had  built  the  first 
steamship  to  cross  the  Atlantic,  and  it  was  constructed  of  Cana- 
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dian  materials,  too.  He  mentioned  the  names  of  Edison  and 
Bell,  Canadians  who  had  distinguished  themselves  in  engineer- 
ing science  ;  and  there  were  many  others  as  well.  A  little  over 
six  years  ai^o  the  Association  had  been  founded  in  the  speaker's 
dining  room  in  the  city  of  Toronto,  when  there  were  just  eleven 
men  present.  Now  a  chain  of  branches  extended  from  Ottawa 
to  Winnipeg.  All  of  these  were  doing  good  work. 
"  Prof  Cline  sang  the  "  Cameron  Men." 

"  Our  Sister  Associations  was  responded  to  by  Messrs.  Wier 
and  Bates.  Both  reported  that  the  Association  in  Stratford  was 
flourishing  and  the  demand  for  men  holding  certificates  was  in- 
creasing. 

Mr.  Thomas  Lewis  of  the  rolling  mills,  dropped  in  and 
favored  the  company  with  a  couple  of  his  inimitable  songs. 

"The  Honorary  Members"  was  responded  to  by  Bro. 
Duncan  Robinson. 

Songs  were  sung  by  Messrs.  P.  Casey  and  J.  Church.  Bros. 
Langton  and  Johnson  responded  on  behalf  of  "The  Ladies." 

"Our  Host"  was  acknowledged  in  a  neat  speech  by  Mr. 
Maxey. 

After  one  or  two  volunteer  toasts,  and  the  singing  of  a  few 
more  songs,  the  merry  evening  was  brought  to  a  close  with 
"  Auld  Lang  Syne"  and  "  God  Save  the  Queen."  Mr.  Thomas 
Baine  played  the  accompaniments  for  the  several  singers  during 
the  evening  in  a  very  acceptable  manner. 

Toronto  No.  I  held  its  regular  meeting  on  April  14th,  W. 
G.  Bl.Hckgrove,  president,  in  the  chair.  Mr.  Edkins  read  a  por- 
tion of  Desmond's  Electricity  and  a  general  discussion  followed. 
There  was  an  exceptionally  large  attendance  of  members.  Three 
new  candidates  were  initiated  and  one  proposal  received.  The 
officers  for  this  Association  for  the  ensuing  year  are  to  be 
elected  on  June  23id  next. 

Guelph  No.  6  met  on  the  15th  ult.  The  President  read  a 
paper  on  "  Lining  up  an  Engine,"  which  was  great  appreci- 
ated by  the  large  number  of  members  present.  One  new  candi- 
date was  initiated. 

Mr.  W.  G  Blackgrove,  Secretary  of  the  Executive  Council,  has 
removed  from  43  to  45  Brant  street. 

QUESTIONS  AND  ANSWERS, 

Member  C.  A.  S.  E.,  Guelph,  asks  :— 

1.  Does  the  fly  wheel  increase  the  working  power  of  an  engine  ? 

2.  Will  the  drive  wheel  have  the  same  effect  on  the  engine  as 
an  idle  fly  wheel  of  equal  weight  and  diameter? 

3.  *  If  raising  a  safety  valve  will  cause  water  to  leave  the  bottom 
of  the  boiler,  what  effect  will  blowing  the  whistle  have? 

A.ns. — I.  A  fly  wheel  does  not  increase  the  working  power  of 
an  engine.  It  acts  as  a  reservoir  of  power.  Power  accumulates 
in  it  as  its  speed  increases  and  is  given  off  by  it  as  its  speed 
diminishes. 

2.  A  drive  wheel  will  act  efficiently  as  a  fly  wheel  if  made 
heavy  enough  and  of  sufficient  diameter. 

3.  Raising  a  safety  valve  allows  some  steam  to  escape,  and  so 
does  blowing  the  whistle.  If  letting  some  steam  escape  from  a 
boiler  raises  the  water  off  the  bottom  of  the  boiler  how  is  it  that 
a  steam  engine  can  be  run  in  connection  with  a  boiler  ?  Every 
time  the  engine  valve  opens  some  steam  escapes  from  the  boiler, 
and  according  to  the  supposition  in  the  question  the  water  ought 
to  go  too  !    Does  it  ? 

H.  F.  Thompson,  Recording  Secretary  Montreal  No.  i, 
C.  A.  S.  E.,  asks 

What  qualifications  must  a  man  have  to  permit  him  to  write 
after  his  name  the  letters  M.  E.,  and  also  the  letters  E.  E.? 
M.  E.,  in  this  case,  stands  for  Mechanical  Engineer,  and  E.  E. 
for  Electrical  Engineer. 

A.ns. — The  letters  M.  E.,  standing  for  Mechanical  Engineer, 
may  in  this  country  be  appended  to  any  man's  name  who  thinks 
himself  entitled  to  use  them.  The  same  with  the  letters  E.  E., 
standing  for  Electrical  Engineer.  So  far  as  we  know,  the  law 
of  the  land  takes  no  cognizance  of  these  letters  as  it  does  of 
M.  D.  and  sundry  others,  and  till  the  law  defines  who  alone  may 
use  them,  every  one  who  meddles  with  engines  may  call  himself 
an  M.  E.,  and  every  egotistical  idiot  may  write  E.  E.  after  his 
name  if  he  can. 


THE  COMPLAINT  OF  A  MOTORMAN. 

Toronto,  April  4th,  1893. 

Editor  Ei.PXTRiCAL  News. 

Sir  :  I  am  employed  by  the  Toronto  Railway  Co.,  as  motorman,  and  have 
been  a  very  diligent  student  of  electricity  as  a  motive  power  since  its  intro- 
duction in  this  city.  The  company  will  not  even  allow  us,  however,  to  re- 
place the  plugs,  when  they  are  blown,  but  we  have  to  wait  for  the  next  car 
to  push  us  to  the  shop,  causing  worry  and  delay  to  passengers  as  well  as 
motormen.  There  are  men  employed  by  the  company,  calling  themselv.  s 
"inspectors," — men  who  worked  in  the  shop  for  probaljly  three  months,  and 
who  have  the  audacity  to  rank  themselves  with  experts,  but  who  in  reality 
do  not  know  the  first  rudiments  of  the  work  they  are  engaged  in.  These 
men  and  the  roadniasler  (who  probably  never  ran  more  than  three  trips  on 
an  electric  car)  are  only  allowed  to  replace  the  plugs  or  do  other  temporary 
repairs,  while  motormen,  who  have  been  driving  motor  cars  since  their  in- 
troduction, and  know  the  different  causes  of  obstruction,  are  unable  to  use 
their  knowledge.  I  give  you  an  illustration  wnich  happened  to  me  about 
two  weeks  ago:  1  was  training  a  man  to  run  a  motor,  and  among  o'her 
things  took  up  the  floor  to  show  him  one  of  the  machines  and  explain  to  him 
the  different  wires  on  the  motor  board  as  well  as  my  scant  knowledge  would 
permit,  when  one  of  our  lordly  ' '  inspectors "  swooped  down  on  me  and  asked 
me  any  right  to  interfere  in  his  business.  I  told  him  very  politely  but  firmly 
that  .although  I  would  not  interfere  with  the  machine  in  his  charge,  I  would 
take  up  the  floor  as  often  as  I  liked  for  my  instruction  as  well  as  for  the  im- 
formation  of  those  under  my  guidance.  Is  not  this  amusing?  If  this  letter 
could  meet  the  eye  of  some  of  the  officials,  which  I  hope  it  will,  I  would  re- 
spectfully submit  the  following  for  their  consideration  ; 

1.  To  employ  only  the  most  intelligent  men  as  motormen. 

2.  To  authorize  six  mortormen  on  each  line  to  make  temporary  repairs  in 
passing  obstructed  cars;  this  will  do  away  with  inspectors  who,  like  policemen , 
are  never  to  be  found  when  wanted. 

3.  In  course  of  time  every  motorman  will  be  bis  own  inspector.  This 
would  reduce  expenses  and  would  increase  the  efficiency  of  the  service  So%. 
Until  such  time  as  some  such  course  as  this  is  adopted  all  the  information  we 
could  gain  from  your  instructive  paper  would  be  useless  so  far  as  its  practical 
application  is  concerned. 

In  a  discussion  among  motormen,  last  Saturday,  as  to  the  merits  of  your 
paper  they  were  favourably  impressed  with  its  contents,  but  emphatically 
refuse  to  subscribe  nntil  the  company's  mode  of  procedure  is  reversed,  the 
motormen  treated  as  intelligent  men  shuold  be,  not  as  block-heads. 
Respectfully  yours, 

Howard  W.  Stanley, 

Motorman  Toronto  Ry.  Co. 


BAMILTON. 

(Correspondence  of  the  Electrical  News.) 
This  little  city  will  be  the  scene  of  great  activity  very  shortly  in  an  electri- 
cal way,  for  in  spite  of  the  assurance  of  the  managers  of  the  Hamilton  Street 
Railway  Co.  that  their  old  rails  would  do  them  a  couple  of  years  longer, 
they  now  find  that  they  must  all  be  renewed,  which  will  involve  an  outlay  of 
many  thousand  dollars,  but  they  will  save  in  the  end,  because  the  rails  now 
are  pounding  the  life  out  of  their  motors  in  more  ways  than  one.  They 
have  also  made  a  start  at  a  cross  town  road  to  run  to  the  G.  T.  Railway 
station,  and  have  commenced  grading  and  tracking  a  mile  and  a  half  exten- 
sion to  the  new  fair  grounds  and  race  track.  They  are  having  several  new- 
cars  built  with  which  to  equip  these  extensions,  and  are  putting  in  a  new 
Corliss  engine  and  Westinghouse  generator  for  the  same  purpose. 

You  have  perhaps  heard  of  our  little  extravaganza  here  in  the  shape  Of 
"  Ye  Olde  English  Fayre"  which  came  off  in  the  drill  hall,  and  in  which 
was  installed  by  the  Hamilton  Electric  Light  Co.,  some  11  arc  and  100 
incandescent  lights.  It  was  well  patronized  and  enjoyed  thoroughly,  and  is 
something  to  be  remembered  in  more  ways  than  one,  but  from  an  electrical 
point  of  view,  particularly,  as  our  friend  Cochrane,  the  well  known  photo- 
grapher, with  his  usual  vim  and  push,  had  a  full  fledged  photograph  gallery 
rigged  up  and  did  a  rushing  business,  even  at  night  time,  with  four  2000  c. 
p.  arcs  to  take  the  place  of  daylight.  The  work  turned  out  was  excellent,  and 
as  good  as  any  produced  by  daylight.  It  was  quite  a  novelty  and  took 
well. 

I  must  also  tell  you  that  one  of  our  enterprising  grocers  is  now  serving 
out  as  samples,  pan  cakes  cooked  on  a  little  electric  griddle,  and  they  are 
perfection  as  far  as  the  cooking  is  concerned. 

The  Hon.  Senator  Sanford  has  some  300  incandescent  lights  in  his  private 
residence  in  this  city. 

John  Calder  &  Co.,  wholesale  clothiers,  have  just  h.ad  136  incandescent 
lights  put  in  their  establishment,  together  with  an  electric  motor  to  operate 
their  elevator. 

There  is  some  talk  of  installing  an  arc  light  plant  at  the  Beach  this  sum- 
mer to  light  the  hotels  and  a  summer  theatre  which  it  is  proposed  to  erect 
there,  and  perhaps  the  road  for  a  mile  or  so. 

We  had  a  call  from  our  genial  friend,  Mr.  D.  A.  Starr,  of  the  Royal 
Electric  Co.,. Montreal,  who  it  is  perhaps  needless  to  say,  shines  as  bright  as 
ever.  Mr.  C.  W.  Henderson,  the  electrical  supply  man,  of  Montreal,  also 
gave  us  a  call  a  few  days  ago,  and  is  up  to  the  neck  in  business.  He  took 
away  one  or  two  orders  with  him,  and  is  pleased  in  consequence. 

The  E.agle  Knitting  Co.  have  placed  an  order  for  a  10  h.  p.  motor  to 
operate  their  works,  employing  some  200  hands. 

Electri-Cus. 


The  Bell  Telephone  Co.  have  obtained  an  exclusive  ten  years'  franchise  at 
Ouawa  for  $1,500  a  year,. 
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executive  board  : 
President,  A.  E.  Edkins.  -        -        Toronto,  Ont.  \ 

Vice-President,  G.  Hunt,      -  -        -    Montreal,  Que. 
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Treasurer,  R.  Mackie,       -         -        -     Hamilton,  Ont. 
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Toronto  Branch  No.  i. — Meets  2nd  and  4th  Friday  each  month 
in  Room  D.  Shaltesbury  Hall.  W.  G.  Blackgrove,  President ;  G.  Fowler, 
Secretary,  137  University  street. 

Hamilton  Branch  No.  2.— Meets  island  3rd  Friday  each  month,  in 
Maccabee's  Hall.  W.  Sweet,  President;  E.  Nash,  Secretary,  89  Little 
William  Street. 

Stratford  Branch  No.  3. — John  Hoy,  President;  Samuel  H.  Weir, 
Secretary. 

Brantfop.d  Branch  No.  4. — Meets  2nd  and  4th  Friday  each  month. 
Thos.  Pilgrim,  President  ;  John  Ogle,  Secretary,  Branlford  Cordage  Co. 

London  Branch  No.  5.— Meets  2nd  Tuesday  each  month.  F.  Mitchell, 
President  ;  J.  Mclnto.sh,  Secretary. 

Brandon,  Man.,  Branch  No.  i. — Meets  ist  and  3rd  Friday  each  month, 
in  City  Hall.    A.  R.  Crawford,  President  ;  Arthur  P'leming,  Secretary. 

Montreal  Branch  No.  i. — Meets  1st  and  3rd  Thursday  each  month, 
in  Mechanics'  Institute,  204  .St.  James  street.  Thos.  Naden,  President  ; 
Jos.  G.  Robertson,  1420  Mignonne  street.  Secretary. 

St.  Laurent  Branch  No.  2. — Meets  ist  and  3rd  Tuesday  each  month, 
in  Mechanics'  Institute,  204  St.  James  street.  Matthias  Guimond,  President ; 
Alfred  Latoiir,  Secretary,  306  Delisle  street,  St.  Cunegonde. 


Guelph  Branch  No.  6.— Meets  1st  and  3rd  Saturday  each  month  at 
7:30p.m.    J.  A.  Angell,  President;  C.  Jorden,  Secretary. 

Ottawa  Branch,  No.  7.  —  Meets  2nd  and  4th  Tuesday,  each 
month,  in  Labour  Hall.  J.  H.  Thompson,  President  ;  J.  B.  Latour, 
Secretary. 

Berlin  Branch  No.  9.— Meets  2nd  and  4th  Saturday  each  month  at 
8  p.  m.    W.  J.  Rhodes,  President ;  G.  Steinmetz,  Secretary,  Berlin  Ont. 

Kingston,  Association  Stationary  Engineers. — Meets  twice  each 
month  over  No.  i  Fire  Station.  J.  Devlin,  President  :  W.  Gilmour,  P.  O. 
Box  699,  Sf'cretary. 

It  is  gratifying  to  us  to  observe  that  the  invitation  which  was 
recently  extended  through  these  columns  to  engineers  to  ask  for 
information  through  the  "Question  and  Answer"  department  of 
this  journal  is  being  responded  to.  Several  answers  to 
questions  thus  submitted  are  published  in  the  present  issue,  and 
we  would  be  pleased  to  see  the  number  increase.  In  this  way 
much  valuable  information  may  be  disseminated.  We  would 
be  pleased  if  our  readers  would  not  only  ask  for  needed  informa- 
tion, but  also  when  possible  supplement  our  answers  by  any 
additional  information  on  the  subject  which  they  may  be  in  pos- 
session of. 


The  Executive  Committee  of  the  Canadian  Electrical  Associa- 
tion is  taking  time  by  the  forelock  in  retjard  to  the  arrangements 
for  the  second  annual  meeting  to  be  held  in  Toronto  next  Sep- 
tember. The  promises  of  several  papers  for  that  occasion  have 
already  been  secured  from  members  of  recognized  ability.  It 
is  expected  that  the  full  number  of  papers  required  will  very 
shortly  be  arranged  for  and  be  in  course  of  preparation.  A  meeting 
of  the  Executive  Committee  will  be  held  on  the  17th  inst.  for  the 
purpose  of  forwarding  this  and  other  arrangements  for  the  con- 
vention, which  it  is  expected  and  believed  will  surpass  in  attend- 
ance and  interest  any  that  has  yet  been  held.  Every  member 
of  the  Association  is  urged  to  endeavor  to  increase  the  iTiember- 
ship,  and  in  every  possible  way  to  assist  its  progress  and  practical 
usefulness. 

The  members  of  Toronto  No.  i,  C.  A.  S.  E.,  have  intro- 
duced an  interesting  feature  in  their  meetings.  They  have 
taken  up  for  study  and  discussion  Electricity.,  A  member  reads 
a  chapter  from  an  authority  on  the  subject,  after  which  the 
question  is  discussed  in  all  its  bearings  by  the  members.  This 
practice  should  be  the  means  of  making  the  gatherings  of  the 
association  more  attractive",  while  affording  opportunities  to  the 
members  to  become  acquainted  with  a  subject  which,  next  to 
that  of  steam  engineering  itself,  applies  most  closely  to  their 
calling,  and  exerts  the  greatest  influence  upon  their  material 
interests.  The  fact  is  becoming  increasingly  apparent  th^t  the 
engineer  who  neglects  the  study  of  electricity  will  soon  find 
himself  placed  at  a  serious  disadvantage  as  regards  ability  to 
obtain  and  hold  the  best  positions. 


We  learn  that  active  preparations  have  already  been  com- 
menced by  the  engineers  of  Montreal  for  the  annual  convention 
of  the  Canadian  Association  of  Stationary  Engineers  which  is 
to  be  held  in  that  city  early  in  the  autumn.  The  Montreal  City 
Council  has  granted  $300  toward  the  cost  of  entertaining  the 
visiting  delegates,  and  has  also  given  the  free  use  of  the  City 
Council  Chamber  for  the  meetings.  It  is  expected  that  the 
manufacturing  fitms  of  the  city  will  contribute  liberally  for  the 
purpose  of  making  the  occasion  one  of  much  pleasure  and  inter- 
est. It  is  hoped  that  liberal  airangements  can  be  made  with 
the  railroad  companies,  such  as  will  enable  a  large  number  of 
members  from  the  western  cities  to  attend.  Perhaps  the  best  ar- 
rangement would  be  for  the  Association  to  charter  a  car  for  the 
use  of  these  members,  as  many  as  possible  of  whom  will  go  if 
the  rates  are  reasonable.  At  this  convention  a  number  of 
papers  of  much  interest  to  engineers  will  be  read  and  discussed. 
Everything  points  to  a  successful  meeting. 

' In  our  correspondence  column  we  publish  a  communication 
received  from  a  inotorman  in  the  employ  of  the  Toronto  Street 
Railway  Company,  complaining  of  a  grievance  existing  among 
his  fellow  workmen.  At  an  interview  with  an  official  of  the  com- 
pany in  reference  to  this  letter,  we  were  given  to  understand 
that  it  is  their  intention  to  encourage  among  their  motor  men 
the  study  of  electricity  as  a  motive  power,  and  how  this  can  best 
be  done  is  to  be  considered  at  an  early  meeting  of  the  directors. 
Our  correspondent  must  bear  in  mind  that  when  the  motor 
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cars  were  first  run  on  the  streets  in  Toronto  it  was  necessary  to 
have  regulations  of  the  nature  he  mentions  in  order  to  prevent 
incompetent  men  from  interfering  with  the  machinery  or  else 
import  experienced  men  from  places  where  cars  had  been  run- 
ning for  some  time,  in  other  words  American  labour  would  have 
had  to  be  resorted  to.  There  is  no  doubt  that  it  is  to  the  com- 
pany's interest  to  satisfy  this  desire  for  knowledge  among  the 
motormen  in  their  employ.  The  Electrical  News  would  be 
pleased  if  in  any  way  through  its  columns  the  object  sought 
might  be  promoted. 

The  list  of  new  subscribers  to  The  Electrical  News 
during  the  present  year  is  gratifyingly  large.  About  two  hundred 
new  names  have  been  leceived  since  the  first  of  January, 
and  these  have  come  from  all  parts  of  the  Dominion.  Such  a 
liberal  measure  of  appreciation  will  stimulate  usto  raise  the  stand- 
ard of  the  paper's  interest  and  usefulness  to  the  highest  possible 
degree.  There  are  three  ways  in  which  we  would  be  pleased  to 
have  the  assistance  of  everv  reader  :  i.  Endeavor  to  send  us  at 
least  one  new  subscriber  each  year.  2.  Contribute  asfiequently 
as  possible  information  to  our  columns.  3.  When  in  need  of 
electric  or  engineering  supplies,  consult  our  advertising  pages, 
write  our  advertisers  for  what  you  require,  and  when  doing  so 
mention  the  fact  that  you  saw  their  advertisement  m  the  Elec- 
trical News.  If  you  do  not  find  advertised  what  you  require, 
write  us  to  that  effect,  and  we  will  immediately  put  you  in  the 
way  of  getting  it.  It  need  scarcely  be  added  that  considering  the 
widely  extended  and  rapidly  extending  subscription  list  enjoyed 
by  the  ELECTRICAL  News  among  users  of  electric  and  engi- 
neering appliances,  the  makers  of  such  articles  need  not  hesitate 
in  deciding  how  they  may  most  directly  and  cheaply  reach  these 
classes. 

The  city  council  of  Montreal  are  threatened  with  litigation  over 
their  telephone  communication  by  the  new  Merchants'  Tele- 
phone Company  who  are  insisting  upon  the  city  council  granting 
them  the  privilege  to  erect  poles  on  the  streets.  The  company 
maintain  that  according  to  their  charter,  they  have  the  right  to 
do  this  in  any  city  in  the  province.  They  declare  their  intention 
should  the  city  refuse  their  application  to  carry  the  matter  into 
the  courts.  The  difficulty  the  council  find  in  granting  this  re- 
quest is  that  the  Bell  Telephone  Company  refuse  to  continue  the 
work  of  placing  their  wire^  underground  according  to  their  char- 
ter until  the  council  pass  a  resolution  permanently  prohibiting 
the  erection  of  poles  in  the  city  by  other  telephone  companies. 
This  step  of  the  Bell  Telephone  Company  is  we  think  perfectly 
justifiable,  for  they  have  already  expended  nearly  $40,000  in 
underground  work,  and  it  v,ill  cost  yet  a  large  sum  before  the 
work  is  completed.  Why  should  they  be  put  to  this  expense  in 
order  to  make  room  for  poles  to  be  fixed  in  the  street  by  another 
company  who  would,  by  this  means,  be  able  to  enter  into  com- 
petition with  wires  laid  at  one  seventh  the  cost  of  underground 
work.  It  appears  strange  that  a  company  should  be  given  a 
franchise  to  put  up  poles  in  the  streets  of  any  city  in  the  Province 
without  giving  the  municipal  authorities  power  to  prevent  such 
work  if  they  should  deem  it  desirable  to  do  so. 

During  the  last  year  the  development  of  electric  railways  in 
Canada  has  been  exceedingly  rapid.  One  new  enterprise  of  this 
character  has  crowded  so  fast  upon  another  that  there  have  usu- 
ally been  from  half  a  dozen  to  a  dozen  roads  under  construction 
at  the  same  time.  The  efficiency  and  economy  of  the  trolley 
system  has  been  so  clearly  demonstrated  that  little  difficulty  is 
now  experienced  in  securing  the  necessary  capital  for  the  con- 
struction and  equipment  of  new  roads  where  the  conditions  are 
such  as  to  make  it  reasonably  certain  that  sufficient  business  can 
be  developed  to  pay  1  fair  retutn  upon  the  capital  invested.  In 
fact,  judging  from  the  number  of  new  roads,  and  the  reputation  for 
sound  judgment  of  many  of  the  persons  who  are  embarking  their 
capital  therein,  electric  railways  have  come  to  be  regarded  as 
being  amongst  the  safest  and  most  desirable  business  invest- 
ments. Electric  railroad  development  is  said  to  be  more  rapid 
proportionately  in  Canada  than  in  the  United  States,  notwith- 
standing the  speedy  revolution  which  has  taken  place  in  this 
direction  on  the  other  side  of  the  line.  Nor  is  there  at  present  any 
prospect  that  the  rate  of  progress  in  this  country  will  in  the  near 
future  decrease.  The  fact  is  becoming  apparent  that  in  the  case 
of  suburban  roads  it  will  not  be  necessary  to  look  to  passenger 


traffic  alone  to  provide  the  necessary  returns,  but  that  a  profit- 
able business  may  also  be  done  in  the  carrying  of  light  freight. 
This  fact  will  doubtless  lead  to  the  extension  of  such  roads  into 
the  rural  districts  and  to  their  use  by  farmers  instead  of  the 
familiar  two-horse  waggon,  which  in  the  present  stage  of  perfec- 
tion of  country  roads,  is  a  slow  and  costly  method  of  conveying 
produce  to  market. 

'1  UK  Railway  Committee  of  the  Privy  Council  have  amended 
their  order  passed  in  .September  last,  under  which  the  City  and 
Suburban  Electric  Railway  Company  of  'I'oronto  Junction  were 
held  liable  for  the  entire  cost  of  protecting  the  crossings  with 
the  (irand  Trunk  Railway  on  the  Davenport  Road  and  the 
Canadian  Pacific  and  Grand  Trunk  railways  on  St.  Clair  avenue. 
The  committee  now  order  the  cost  of  maintenance  to  be  appor- 
tioned as  follows  :  The  cost  of  protecting  St.  Clair  avenue 
crossing  is  to  be  borne,  one-half  by  the  electric  railway,  one- 
quarter  by  Toronto  Junction,  two-thirds  of  the  remainder  by  the 
G.  T.  R.,  and  one-third  by  the  C.  P.  R.    The  electric  railway 
will  bear  one  half  of  the  expense  of  the  Davenport  road  cross- 
ing, Toronto  Junction  and  the  G.  T.  R.,  one  quarter  each.  The 
cost  of  protecting  both  crossings  would  be  about  $2,000  per  year. 
This  is  not  only  a  question  affecting  the  company  lunning  the 
cars  at  the  present  time,  but   the  public,  as  the  franchise  of 
an  electric  railway  is  made  less  valuable  when  the  whole  cost  of 
maintaining  such  crossings  is  thus  imposed  upon  street  railway 
companies.    It  must  also  be  remembered  that  the  paities  who 
maintain  the  crossings,  will  also  be  held  liable  for  improvements, 
such  as  the  building  of  bridges,  &c.,  should  the  traffic  on  the 
road  increase  to  such  an  extent  as  to  make  these  necessary. 
While  ttiis  question  of  crossing  tracks  has  been  agreeably  settled 
in  the  north-west  ot  the  city  with  a  new  street  railway  company, 
it  is  surprising  that  a  difficulty  should  have  taken  place  be- 
tween the  G.  T.  R.  and  the  Toronto  Street  Railway  Company  in 
reference  to  the  crossings  at  the  Don.    This  latter  company  is  of 
long  standing  and  its  right  of  crossings,  which  has  been  exercis- 
ed for  years,  has  never  been  suspended.    True,  it  has  been  held 
that  street  cars  come  under  the  Railway  Acts  when  they  are  pro- 
pelled by  electricity,  but  surely  the  law  never  intended  that 
when  an  old  company  by  this  means  placed  itself  under  these 
Acts,  it  should  fotfeitits  prior  existing  rights  to  cross  railways. 
Such  legislation  to  our  mind  would  be  as  unjust  as  to  saddle  the 
City  and  Suburban  Railway  Company  with  the  entire  cost  of 
maintaining  the  crossings  already  referred  to.    The  crossing  no 
doubt  needs  better  protecting,  which  could  be  done  by  the  erec- 
tion of  gates  similar  to  those  described  elsewhere,  and  the  Street 
Railway  Co.  should  have  no  difficulty  in  arranging  with  the 
G.  T.  R.  and  the  city  regarding  the  terms  upon  which  it  should 
be  carried  out  and  maintained. 


ENGINES  FOR  ELECTRIC  LIGHTING. 

IV. 

One  of  the  largest  and  at  the  same  time  most  complete  and 
most  successful  systems  of  power  transmission  is  to  be  found  in 
Paris,  France.  It  was  oiiginally  designed  to  supply  com- 
pressed air  for  the  regulation  of  clocks,  and  four  yeais  ago  8000 
clocks  were  connected  with  the  system.  It  is  now  the  largest 
compressed  air  system  in  Europe. 

The  company  has  four  central  stations  ;  three  of  these  have 
each  two  thousand  horse  power,  and  the  fourth  has  machinery 
for  eight  thousand  horse  power,  and  is  laid  out  to  contain  ma- 
chinery capable  of  supplying  twenty-four  thousand  horse  power. 

The  air  is  compressed  by  means  of  steam  engines,  and  is  dis- 
tributed under  a  high  pressure  in  mains  and  used  to  drive  en- 
gines, instead  of  steam,  and  for  other  purposes.  In  some  of 
the  earlier  appliances  about  50%  to  5'4;  j  of  the  power  developed 
at  the  station  was  utilized  in  the  engines  of  the  consumers. 
Later  improvements  have  been  effected  so  that  So  and  over 
has  actually  been  made  use  of. 

In  the  new  large  station  the  ste  im  engines  used  are  triple 
expansion  vertical  engines  using  about  \  )4  pounds  of  coal  per 
horse  power  per  hour. 

The  air  is  delivered  .it  a  pressure  of  60  lbs.  per  square  inch, 
and  is  in  some  cases  made  to  pass  through  a  he.iting  arrange- 
ment before  being  used  in  the  engine. 

This  system  of  using  air  for  distributing  motive  power  has 
many  points  in  its  favour,  and  will  prove  a  strong  competitor 
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with  electricity.  The  pipes  conveying  the  air  are  made  in 
lengths  of  about  9  feet  with  flanges  and  joints  made  with  India 
rubber.  The  loss  from  leakage  is  very  slight.  When  power  is 
required  for  lighting  purposes  an  air  driven  engine  may  be  used 
to  run  an  electric  dynamo  and  so  produce  electric  light. 

Another  method  of  power  distribution  which  has  very  much 
to  commend  it  has  been  long  in  partial  use.  The  distribution 
of  gas  as  a  fuel  and  its  use  in  gas  engines  for  the  production  of 
power  will  yet  be  much  more  extensively  employed  than  it  ever 
has  been.  There  are  no  serious  difficulties  in  its  manufacture, 
storage,  distribution  and  use.  It  can  at  once  be  applied  for 
power,  light  or  heat  and  can  be  carried  long  distances  with  very 
little  loss,  and  used  with  safety  even  by  unskillful  persons. 

Gas  engines  are  now  made  of  all  sizes,  from  one  horse  power 
up  to  over  two  hundred  horse  power.  The  quantity  of  gas  used 
in  the  first  commercially  successful  gas  engine  was  from  20  to 
25  cubic  feet  of  coal  gas  per  horse  power  per  hour,  in  engines  of 
even  small  size,  that  is  under  40  horse  power.  Reduced  to  a  coal 
consumption,  these  engines  have  been  run  as  low  as  one  and 
one-tenth  pound  of  coal  per  horse  power  per  hour.  Within  the 
last  few  years  improvements  have  been  made,  making  the  gas 
engine  a  much  more  perfect  machine  than  it  was,  and  it  bids 
fair  to  be  a  formidable  rival  to  the  steam  engine. 

The  use  of  gas  as  a  means  of  distributing  power  has  piobably 
more  to  commend  it  than  any  of  the  schemes  considered.  By 
it  engines  may  be  driven  and  light  and  power  distributed  by 
electricity  as  so  many  are  now  doing  by  steam  When  the  demand 
for  more  power  comes,  another  engine  can  be  at  once  started 
without  any  preliminary  getting  up  of  steam.  When  the  demand 
ceases,  the  engine  can  be  stopped  without  any  loss  from  leaving 
boilers  with  steam  up  and  fires  burning. 

The  convenience  of  working  the  power  at  distributing  stations 
.s  at  once  apparent,  and  as  fuel  gas  can  be  made  more  cheaply 
than  illuminating  gas  and  can  be  used  in  the  engines,  the  econ- 
omy will  be  found  by  all  who  will  try  it. 

Another  advantage  in  such  a  s.ystem  would  be  that  many  cus- 
tomers could  be  found  who  did  not  want  either  power  or  light, 
but  would  take  the  gas  for  cooking  and  heating  purposes.  In 
some  places  there  would  be  a  difficulty  in  getting  such  works 
started  owing  to  the  existence  of  illuminating  gas  companies 
having  chartered  rights  as  to  the  laying  of  pipes  under  the 
streets  and  such  like  privileges,  but  in  other  growing  towns 
where  there  are  no  gas  companies  there  would  be  less  difficulty, 
and  once  the  great  advantages  of  the  system  were  put  into  prac- 
tical use  the  way  would  be  opened  up  in  large  cities. 

AUTOMATIC  TELEPHONES. 

It  is  as  much  an  open  question  now  as  it  ever  was  in  the  days 
of  the  immortal  Shakespeare,  whether  it  is  not  better  to  "bear 
the  ills  we  have"  than  "fly  to  others  that  we  know  not  of."  It 
is  perhaps  ungallant  to  speak  of  the  long  suffering  and  usually 
patient  "hello  girl"  as  a  cross  to  be  borne  with  Christian  resig- 
nation, but  the  stern  and  solemn  fact  remains,  that  if  you  ring 
your  bell  too  much  in  her  ear  the  "linked  sweetness  long  drawn 
out"  that  is  supposed  to  characterize  the  angelic  switchmaiden 
of  your  lightning  expressions  is  liable  to  be  changed  to  some- 
thing undeniably  peppery. 

A  device  more  or  less  complicated,  intended  to  do  away  with 
the  "central"  operator,  is  now  being  brought  before  the  public, 
but  why  the  expense  of  such  a  complicated  conglomeration  of 
apparatus  should  be  gone  to  in  order  to  deprive  a  few  young 
ladies  of  a  chance  to  earn  their  daily  bread  is  totally  beyond  our 
_  comprehension.  Our  comprehension  may  be  limited,  but  while 
the  fact  remains  that  the  annual  interest  on  the  cost  of  a  six  or 
eight  wire  system,  such  as  the  new-fangled  idea  requires,  would 
be  more  than  enough  to  pay  the  wages  of  expert  operators,  we 
are  compelled  to  cry  cui  bono,  what  is  the  good  ?  Why  displace 
the  operators  whose  wages  aie  a  small  fraction  of  the  expense  of 
a  telephone  system  in  order  to  introduce  other  complications  and 
expenses. 

"  The  ills  we  have,"  to  wit,  the  extremely  affable  young  ladies 
at  "central,"  we  are  all  more  or  less  acquainted  with  ;  now  let  us 
look  at  one  or  two  that  at  present  we  "  know  not  of,"  but  which 
the  eloquent  automatic  projectors  would  like  to  run  us  up 
against.  We  all  know  how  thoroughly  reliable  electric  currents 
are  when  there  is  a  speck  of  dust  in  the  key  contacts  or  a  leak- 
age of  battery  power  to  ground  during  wet  weather.    This  last 


factor  is  so  important  in  the  adjustment  of  a  magnet  and  varia- 
tion, that  a  telegraph  operator  has  sometimes  to  keep  the  adjust- 
ing screw  of  his  relay  continu.ally  in  his  hand  while  using  the 
instrument.  The  "automatic"  exchange  instrument  for  each 
telephone,  containing  four  or  five  magnets,  is  expected  to  look 
after  itself  (no  operators  need  apply),  to  adjust  itself,  to  keep 
itself  clean,  to  automatically  put  on  its  own  bib  and  tucker  and 
to  go  to  church  Sundays — in  fact  to  lead  an  exemplary  life  gen- 
erally ;  no  one  is  allowed  to  take  a  fatherly  interest  in  the  or- 
phan because — is  it  not  "automatic"?  Now  we  will  suppose  a 
subscriber  wants  to  call  up  the  general  hospital  and  has  gone 
through  the  cabalistic  performance  on  the  keys  required  to  make 
the  necessary  number,  and  we  will  stretch  a  point  and  further 
suppose  he  has  done  it  correctly,  and  some  wandering  microbe 
of  a  fly,  as  we  ex-speckt  he  might,  has  been  fooling  around  one 
of  the  contact  points  and  the  machine  has  slipped  a  cog — only 
one  cog,  mind,  in  the  possible  9999 — instead  of  the  general  hos- 
pital he  would  be  just  as  likely  to  get  the  jail.  Imagine  what  a 
shock  to  Cholly's  feelings  if  he  tried  to  call  up  his  sweetheart 
and  ?ot  an  undertaker,  or  the  effect  on  the  presiding  maiden  of 
the  Y.  W.  C.  G.  if  some  besotted  bibulist  took  her  for  a  brewery 
and  ordered  a  dozen  of  beer  and  one  of  old  Tom  gin  and  send  it 
in  a  brace  of  shakes  at  that !  There  would  be  a  delightful  un- 
certainty as  to  what  you  were  going  to  get  about  the  busi- 
ness that  would  be  particularly  charming.  It  would  be  a  soul- 
destroying  invention,  no  doubt  of  that.  If  you  wanted  the 
Salvation  Army  for  instance,  and  got  the  Mercer  Reformatory, 
you  would  not,  metaphorically  speaking,  take  off  your  hat  and 
apologize  to  the  polite  operator  at  Central  for  not  speaking 
plainer.  Oh  no  !  The  restraining  influence  of  that  young  lady's 
presence  as  it  were  would  be  absent,  and  you  would  illuminate 
the  dark  depths  of  the  automatic's  transmitter  with  a  blue  streak 
of  indignation  that  would  make  the  six  wires  sizzle  to  try  and  carry 
it  all  away  at  once. 

Any  system  that  depends  on  a  battery  current  to  work  its 
mechanism  at  a  distance,  must  in  the  nature  of  things  be  uncer- 
tain. The  failure  of  the  writing  telegraph  that  was  shown  some 
years  ago  was  entirely  due  to  this  cause.  The  ap-paratus  would 
work  perfectly  with  a  definite  resistance  and  uniform  battery, 
but  was  inoperative  when  exposed  to  vicissitudes  of  weather  and 
distance.  If,  as  is  pioposed,  a  common  battery  main  is  used 
with  branches  to  each  subscriber,  a  cross  on  the  line,  liable  to 
happen  at  any  time,  would  paralyze  the  whole  exchange. 

The  switch  board  would  have  the  same  number  of  connections 
as  the  ordinary  telephone  switchboard,  with  the  addition  of  a 
complicated  piece  of  mechanism  in  place  of  the  plain  annun- 
ciator drop  of  the  ordinary  system.  Its  adoption,  instead  of 
saving  in  the  cost  of  labor,  would  simply  substitute  expensive 
mechanics  for  comparatively  inexpensive  operators. 

The  claim  that  a  small  country  town  or  village  could  use  this 
system  instead  of  the  ordinary  one  does  not  appear  to  have  good 
foCindation.  If  automatic  instruments  were  installed  it  is  idle  to 
say  that  they  would  look  after  themselves.  They  would  have  to 
be  maintained.  It  would  sirrtply  mesn  the  substitution  of  an 
expert  to  keep  them  in  order,  instead  of  the  cheaper  boy  or  girl 
whose  only  qualification  needed  would  be  the  ability  to  ring  a 
/telephone  bell. 

The  immense  cost  of  the  system  in  a  large  city  would  far 
,  overbalance  the  amount  of  the  wages  of  a  few  girls,  while  the 
uncertainty  of  results  would  be  a  serious,  if  not  a  prohibitive 
-  drawback.  We  have  fresh  in  our  mind  the  words  of  caution 
given  on  the  subject  of  electric  investments  by  the  president 
of  the  Canadian  Electrical  Association  at  its  last  convention,  but 
do  not  think  that  investors,  though  they  may  not  know  very  much 
about  the  matter  technically,  will  place  much  faith  in  a  tele- 
phone company  who  would  offer  to  equip  every  town  and  village 
in  the  county  and  build  trunk  lines  from  New  Brunswick  to 
British  Columbia  on  a  capital  of  $250,000. 


Work  on  the  $3,000,000  contract  for  laying  the  tracks  of  the  Montreal 
Street  Railway  was  commenced  on  the  24th  ult. 

The  Montreal  Street  Railway  Company  have  discovered  an  extensive 
system  of  stealing  amongst  their  conductors,  by  resorting  to  the  old  trick  of 
putting  a  tube  in  the  boxes. 

A  proposition  has  been  made  to  count  the  hours  for  telegraphic  purposes 
from"  a  fixed  meridian  so  as  to  obviate  the  anomaly  of  receiving  news  of 
events  happening  a  day  after  it  is  received  here. 
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THE  COST  OF  STEAM  POWER  PRODUCED  WITH  ENGINES 
OF  DIFFERENT  TYPES  UNDER  PRACTICAL  CONDI- 
TIONS, WITH  SUPPLEMENT  RELATING  TO  WATER 
POWER.* 

By  Charles  E.  Emery,  Ph.  D. 
(i)  The  author  first  refers  to  his  previous  paper  on  "The  cost 
of  Steam  Power,"  published  in  the  Ti  ansactions  of  the  American 
Society  of  Civil  Engineers  in  1883,  statinjj;  that  he  had  been 
urged  to  modify  it  to  suit  more  recent  conditions,  but  that  he 
believes  it  still  substantially  correct  for  the  particular  purposes 


is  delivered  at  a  speed  of  250  to  350  revolutions  per  mmute,  cor- 
responding to  the  jack  shaft  speed  of  slow  engines  and  the 
actual  speed  of  high  speed  engines. 

(3)  While  the  writer  attempts  to  ex  imine  all  the  principal 
causes  which  affect  the  cost  of  steam  power,  the  prominent  fea- 
ture of  the  discussion  is  the  substantial  equalization  of  the  cost 
of  the  power  developed  with  engines  of  different  types  and  dif- 
ferent degrees  of  economy  when  expenses  independent  of  the 
coal  consumed  are  considered.  Attention  is  called  to  the  fact 
that  such  expenses  are  fairly  constant  and  will  in  some  cases 
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for  which  it  was  originally  designed,  to  wit :  to  show  the  capital- 
ized or  present  yalue  of  steam  power  in  different  units  maintained 
forever.  The  prices  of  engmes  have  varied  since  the  paper  was 
prepared,  but  this  fact  has  proportionally  little  effect  on  the 
results,  and  in  any  case  corrections  must  be  made  for  the  differ- 
ence in  prices  of  fuel. 


equal  the  cost  of  coal.  The  result  is,  that  if  one  engine  saves  a 
certain  large  percentage  of  fuel  compared  with  another,  such 
percentage  is  reduced  one-half  when  applied  to  the  double  quan- 
tity, and  in  many  cases  the  lower  percentage  will  be  balanced  or 
more  than  balanced  by  the  difference  in  interest  on  the  cost  of 
the  different  engines. 
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Table  1  (Contimued),  Showing  CkjsT  op  Steam  Power. 


(2)  The  author  has  therefore  decided  in  the  present  paper  to 
compare  the  cost  of  developing  a  given  amount  of  power  with 
several  of  the  different  kinds  of  engines  now  in  general  use.  A 
unit  of  500  net  horse-power  has  been  selected,  which  it  is  assumed 


*  An  abstract  of  a  paper  read  before  the  American  Institute  ol  Electrical  Engi- 
neers, March  1893,  and  printed  in  the  N.  Y.  Electrical  Kngincer.  For  conveni- 
ence of  reference  to  the  original  paper,  the  paragraplis  in  the  abstract  have  been 
numbered  to  correspond  with  the  original  paper. 


(10)  The  writer  submits  Table  i,  showing  in  detail  the  cost  of 
one-horse  power  per  year  developed  in  engines  of  ilifferent  kinds 
when  operated  for  lo  hours  per  day  for  ^oSdays  in  the  year,  and 
for  20  hours  per  day  for  every  day  in  the  year,  with  columns 
showing  the  results  in  each  case  for  coal  costing  $2.00,  $3.00, 
$4.00  and  $5.00  per  ton.  The  results  are  at  first  presented  on 
the  basis  that  the  power  required  is  comparatively  steady  so  that 
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no  surplus  machinery  is  required.  A  second  presentation  shows 
the  results  for  electric  light  and  other  plants  in  case  50  oer  cent, 
surplus  machinery  be  provided  to  supply  the  maximum  power 
during  certain  portions  of  the  day  and  the  power  for  the  re- 
mainder of  the  day  be  sufficiently  low  to  maintain  the  average. 

(11)  The  different  lines  of  the  t.able  refer  to  engines  of  the 
types  stated  in  column  b.  The  author  states  that  the  last  three 
lines  are  devoted  to  low  speed  condensing  triple  compound  en- 
gines. Of  these,  line /  shows  the  probable  lesults  with  machin- ' 
ery  designed  to  secure  economy  in  construction  rather  than  the 
highest  economy  of  fuel.  Line  A'  refers  to  a  low  speed  triple 
compound  engine  more  expensively  constructed,  for  which  the 
economy  is  assumed  lower  than  in  the  other  case  and  for  which 
the  results  aie  believed  to  be  the  best  that  can  be  secured  under 
ordinary  average  practice  even  with  the  best  machinery.  There 
has,  however,  for  comparison,  been  added  another  line,  Z,  as- 
sumed to  be  operated  at  still  lower  economy  by  the  use  of  boilers 
of  unusual  economy  and  careful  attention  to  the  details  of  opera- 
tion, for  which  purpose  $1.00  per  day  is  added  to  the  labor  ac- 
count. The  results  shown  in  this  line  are  believed  to  be  the 
maximum  which  can  be  obtained  under  the  conditions  of  unusu- 
ally good  practice  with  the  best  care  available. 

The  author  then  proceeds  to  describe  the  several  columns  of 


large  numbers  of  small  machines  of  any  kind  under  conditions 
securing  a  substantially  uniform  load  will  necessarily  give  nearer 
the  minimum  results  shown  in  column  f,  but  engines  generating 
electric  current  for  electric  railways  or  subject  to  variable  loads 
of  any  kind  will  rarely  show  economies  as  low  as  has  been  as- 
sumed for  comparison  in  column  J. 

(16)  Column  ^  shows  the  commercial  horse-power  of  boilers 
on  the  now  accepted  basis  of  30  pounds  of  feed  water  per  horse- 
power. It  will  be  noticed  that  the  high  speed  non-condensing 
engines  in  line  A  required  596  boiler  norse-power  to  produce 
500  net  horse-power,  and  that  the  power  of  the  boilers  continually 
diminishes  the  reduction  in  feed  water  per  horse-power,  so  that 
for  the  case  last  named,  line  Z,  only  259  boiler  or  commercial 
horse-power  is  required. 

(17)  The  cost  of  the  boilers  is  shown  in  column  the  prices 
including  not  only  the  original  cost  of  boilers  proper,  but  the 
erection  and  connection  of  the  same.  This  section  also  discusses 
at  some  length  the  desirability  of  duplicate  values  and  connec- 
tions to  insure  the  continuous  operation  of  boilers  where  stop- 
pages cannot  be  permitted. 

(18)  The  prices  on  above  basis  have  been  fixed  at  $22  per 
commercial  horse-power  for  the  lower  steam  pressures  and  $25 
for  the  higher  pressures.    These  prices  are  believed  sufficient  to 
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the  table.  Most  of  these  will  be  understood  by  reading  the 
headings.    We  note,  however  the  following  : 

(13)  In  column  c,  the  indicated  horse-poA'er  required  to  pro- 
duce 500  net  horse-power  has  been  fixed  at  542  for  the  high  speed 
engines  and  556  for  the  low  speed  engines,  to  include  the  friction 
of  transmission  to  the  jack  shaft. 

(15)  Columns  ^  and/ relate  to  the  feed  water  per  indicated 
horse-power  per  hour,  column  c  showing  the  portable  limits  with- 
in which  the  feed  water  required  will  vary  for  engines  of  the  types 
stated,  when  constructed  by  different  manufacturers  or  operated 
under  different  conditions.  The  lower  limit  is  believed  to  have 
been  fixed  in  each  case  at  the  minimum  result  which  has  been 
obtained  by  reliable  experiments  with  the  class  of  engines  re- 
ferred to;  these  figures  are  therefore  too  low  for  average  practice. 
The  large  figures  in  column  c  represent  results  which  in  the 
opinion  of  the  writer  may  be  obtained  under  less  favorable  but 
practical  circumstances,  and  of  course  still  larger  costs  would 
result  from  the  use  of  apparatus  imperfectly  designed  or  improper- 
ly operated.  Column /shows  the  feed  water  per  indicated  horse- 
power per  hour  assumed  for  comparison.  The  figures  in  this 
column  are  not  intended  to  be  averages  of  those  given  in  column 
<?,  buf  those  which  can  be  safely  depended  upon  under  conditions 
of  practice,  with  the  load  varying  between  considerable  limits, 
thereby  affecting  somewhat  the  economy.  It  should  be  stated 
that  the  desire  to  have  these  figures  decrease  progressively  where 
possible  has  somewhat  influenced  the  values  selected  as  well  as 
the  above  considerations.    Engines  operating  cotton  mills  or 


provide  sectional  boilers  with  settings  and  all  attachments,  and 
the  writer  expresses  the  belief  th.at  this  class  of  boilers  should 
be  estimated  for,  even  at  somewhat  increased  first  cost,  from 
considerations  of  safety  and  reduction  in  repairs.  The  influence 
on  the  results  due  to  difference  in  the  prices  of  boilers  is  dis- 
cussed later  in  connection  with  Table  2,  which  is  not  here  re- 
produced. 

(20)  Column  h  shows  the  cost  of  engines  erected  and  connected 
ready  for  operation.  The  writer  speaks  of  the  difficulty  of  obtain- 
ing these  prices.  Circulars  were  sent  to  different  engine  manu- 
facturers and  all  kindly  responded  but  many  did  not  make  en- 
gines of  500  h.  p.  or  of  all  the  types ;  some  gave  very  low  prices 
which  might  not  be  sufficient  for  close  specifications,  others 
added  various  percentages.  The  cost  of  some  steam  plants  com- 
plete were,  however,  accessible.  Mr.  Pearson,  of  the  West  End 
R.iilroad  in  Boston,  gave  prices  checking  well  with  the  prices 
given  for  the  triple  compound  engines,  and  the  prices  of  six  com- 
plete pjants  of  various  sizes,  using  simple  engines,  were  obtained 
from  advance  pages  of  a  work  in  course  of  preparation  by 
Messrs.  T.  C.  Martin  and  W.  H.  Schlessinger,  the  average  of 
which  also  checked  the  prices  stated  in  the  table,  being  a  little 
lower  on  account  of  the  type  of  boilers  employed. 

(23)  Column  /  shows  the  amount  in  column  k  augmented  ^yi 
per  cent,  for  inspection  and  6  per  cent,  for  loss  of  interest  during 
construction,  incidental  salaries,  etc.  There  percentages  are  in- 
dependent of  architects  commissions  and  are  intended  to  cover 
numerous  incidental  expenses  due  to  starting  a  plant.    The  per- 
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centage  will  generally  be  insufficient  rather  than  the  contrary, 
except  in  cases  where  a  plant  is  simply  increased  after  the  or- 
ganization is  established. 

(24)  An  inspection  of  column  /  shows  an  unexpectedly  small 
difference  in  the  total  cost  of  steam  machinery  of  different  types 
when  everything  is  considered.  It  is  a  curious  fact  that  steam 
machmeryof  fairly  good  economy  shows  the  lowest  first  cost,  the 
cost  of  the  simpler  machinery  being  higher  on  account  of  ad- 
ditional boilers,  and  that  of  the  more  economical  machinery  be- 
ing higher  on  account  of  the  higher^cost  of  engines,  etc. 

(To  be  Continued.) 

ENGINEERING  AND  ELECTRIC  PLANT  AT  THE  PARLIA- 
MENT BUILDINGS,  TORONTO. 

The  new  home  of  legislation  for  Ontario  is  about  completed, 
and  we  give  some  particulars  of  the  engineering  plant  which 
will  be  found  interesting. 

The  boiler  room  is  situated  in  the  north  basement.  It  contains 
six  horizontal  multi-tubular  boilers  built  by  John  Abell,  of  To- 
ronto. They  are  made  of  "Otis"  homogeneous  steel,  60,000 
pounds  tensile  strength.  Each  has  a  diameter  of  50  feet  and  is  16 
feet  long  ;  the  shell  is  ^,  the  head  |,  and  the  dome  (30  x  30)  }i  of 
an  inch  thick.  The  boilers  have  each  98  three-inch  tubes  running 
the  whole  length,  made  of  charcoal  iron,  and  are  furnished  with 
McClave's  patent  giaie.  They  are  provided  with  cast  iron  flush 
fronts  of  a  neat  design,  double  folding  doors,  and  all  the  exposed 
fittings  are  nickel  plated,  which  gives  a  good  finish  to  the  work. 
The  boilers  have  been  tested  by  hydraulic  pressure  to  150 
pounds  per  square  inch. 

The  engine  is  a  self-contained  automatic  cut-off  of  50  horse 
power,  and  was  also  made  by  John  Abell,  of  Toronto.  It  is  said 
to  be  the  first  of  its  kind  built.  There  is  also  in  the  boiler  room 
one  of  Curtis'  hot  water  purifiers  connected  with  the  high  pres- 
sure steam  lines.  The  entire  buildings  are  warmed  with  low 
pressure  steam,  and  provision  has  been  made  for  utilizing  the 
exhaust  steam  by  passing  it  through  the  purifier  and  heater. 

The  heating  is  carried  out  by  direct  and  indirect  radiators, 
and  over  8  miles  of  wrought  iron  piping  is  employed  in  this 
work — 5616  feet  of  main  pipes  being  from  3  to  12  inches  in 
diameter,  and  37,208  feet  of  branch  pipes  varying  in  size  accord- 
ing to  radiators  supplied.  In  the  direct  system  theie  is  26,173 
square  feet  of  heating  surface  in  the  radiators,  and  the  indirect 
supplies  5,060  square  Ifeet. 

The  indirect  radiation  to  the  principal  rooms  is  controlled  by 
a  clever  electric  device  ;  attached  to  the  thermometer  in  the 
room  to  be  heated  is  a  small  thermostat  which  is  so  sensitively 
arranged  that  whenever  the  atmosphere  changes  the  reading  of 
the  thermometer  from  68'  F.,  the  instrument,  by  its  connections 
with  the  switch  dampers,  is  able  to  instantly  throw  the  cold  air 
over,  under  or  through  the  radiators  in  the  same  proportion. 

Mechanical  ventilation  is  resorted  to  in  the  buildings  by 
means  of  two  large  extracting  flues  (8x7  each),  which  are  con- 
nected by  large  galvanized  iron  ducts  or  pipes  to  every  room  in 
the  building.  The  flues  are  each  provided  with  an  80-inch 
Blackman's  exhaust  fan,  and  the  main  duct  has  a  fresh  air  pro- 
pellor  48  inches  in  diameter.  In  the  main  air  shaft  there  is  a 
cheese  cloth  bag  screen  25  feet  long  for  cleansing  purposes, 
which  is  so  arranged  that  when  one  bag  becomes  full  a  dupli- 
cate can  be  easily  substituted. 

The  electric  lighting  is  entirely  on  the  "  three  wire"  system 
and  the  current  is  supplied  by  the  Incandescent  Light  Co.  to  the 
east  and  west  ends  of  the  building,  and  is  conducted  along  the 
ceiling  of  the  basement  by  means  of  a  double,  set  of  "0000" 
mains.  From  these  there  are  18  large  distributing  risers,  and 
each  one  supplies  a  section  of  the  lighting  on  each  flat.  The 
total  number  ot  lights  in  the  building,  which  is  arranged  for 
gas  as  well  as  electric  light,  is  2600,  of  which  2000  are  16  c.  p., 
and  the  remainder  32  c.  p.  and  upwards.  About  8  miles  of  wire 
is  used  in  order  to  supply  these  lights. 

Special  care  has  been  taken  to  provide  means  by  which  the 
distributing  wires,  while  concealed,  can  yet  be  easily  got  at  in 
case  of  necessity.  The  wires  are  carried  along  the  wall  covered 
by  a  moulding  about  5  inches  deep.  This  is  fixed  round  the  en- 
tire room  whether  there  are  wires  to  hide  or  not,  so  that  the 
work  appears  as  part  of  the  decc-ation.  If  the  wires  need  atten- 
tion, it  is  only  necessary  to  remove  a  length  of  this  moulding, 
and  the  work  can  be  done  without  further  trouble  or  any  damage. 


It  is  a  very  simple  but  useful  contrivance,  and  is  said  to  be 
adopted  for  the  first  time  in  these  buildings. 

The  electric  light  fittings  throughout  the  several  depart- 
ments are  worthy  of  notice.  They  are  in  bronze,  old 
gold,  brass  and  black  iron.  In  the  Legislative  Chamber 
there  are  four  electroliers  well  worth  inspecting.  They  weie 
made  from  special  designs  by  the  Central  (ias  and  Electric 
Fixture  Co.,  of  Brooklyn,  and  cost  about  $1500  apiece.  The 
metal  used  is  polished  bronze,  which  blends  well  with  the  other 
decorative  work  of  the  Chamber.  Each  electrolier  has  24  lights, 
with  the  same  number  of  gas  burners,  which  are  most  artistically 
arranged.  It  i?  doubtful  whether  there  is  a  finer  specimen  of 
this  class  of  work  in  America,  either  in  design  or  workmanship. 
Besides  these  chandeliers  there  are  22  brackets,  each  giving  5 
lights,  and  there  also  is  an  arch  of  lights  over  the  .Speaker's 
chair. 

Before  leaving  the  electrical  appliances  it  is  necessary  to  men- 
tion the  four  electric  elevators  erected  in  the  building  by  Messrs. 
Otis  Bros.  &  Co.,  of  New  York.  In  these  elevators  the  power 
is  dcived  from  the  Eichemeyer  motor,  the  use  of  which  this  firm 
controls  for  elevator  purposes.  To  give  motion  to  the  elevator  - 
machinery  the  motor  shaft  is  connected  by  a  double  worm  gear 
to  the  winding  drum,  thus  giving  perfect  steadiness  of  operation. 
The  power  is  controlled  by  means  of  a  starting  wheel  in  the  car, 
and  is  communicated  to  the  motor  in  such  a  way  that  the  car 
stops  and  starts  with  perfect  ease.  This  is  effected  by  means  of 
a  rack  and  firside  arrangement,  which  works  the  brush  in  the 
face  of  the  resistance  box,  thus  turning  on  more  or  less  current 
as  may  be  required.  In  addition  to  the  usual  Otis  safeties  on  the 
car  these  machines  are  provided  with  an  automatic  brake  and 
with  safety  stops  at  the  top  and  bottom  of  the  cars'  travel,  which 
completely  control  their  operation.  The  cars  are  overbalanced 
by  counterweights  running  in  wood  guides,  so  that,  as  a  rule,  the 
power  is  simply  needed  to  give  a  first  impetus  to  the  cars,  afier 
which  the  use  of  power  is  reduced  to  a  minimum.  Should  the 
cable  become  slack,  the  current  is  immediately  cut  off  by  an 
automatic  slack  cable  stop,  and  in  the  motor  room  and  cars  the 
state  ot  the  switch  is  indicated  by  electric  indicator  lights. 

The  whole  of  the  engineering  plant,  which  is  one  of  the  most 
extensive  in  Canada,  appears  to  have  been  constructed  and  in- 
stalled in  a  most  satisfactory  manner.  It  is  under  the  control  ot 
Mr.  A.  M.  Wickens,  whose  engineering  abilities  are  well  known. 
He  was  until  recently  engineer  to  the  Globe  Printing  Co.,  and  is 
a  past  president  of  the  Executive  of  the  C.  A.  S.  E. 

TRADE  NOTES. 

Mr.  C.  W.  Henderson,  electrical  contractor,  Montreal,  is  moving  into 
larger  premises  on  Bleury  street. 

Messrs.  J.  M.  Harriston  and  H.  A.  Seyler,  both  practical  electricians 
lately  in  the  employ  of  the  Royal  Electric  Co.,  are  about  to  start  business 
on  their  own  account  at  781  Craig  street,  Montreal,  under  the  name  of  the 
Montreal  Electrical  Supply  Co. 

Those  of  onr  readers  who  were  at  the  exhibitions  held  at  Toronto  and 
Montreal  last  year,  will  no  doubt  remember  seeing  an  automatic  high  speed 
engine  e.xhibited  by  the  Robb  Engineering  Co.  of  Amherst,  N.  S.  At  that 
time  these  engines  were  in  use  only  in  the  maritime  provinces,  but  several 
are  now  placed  and  others  contracted  for  at  Montreal  and  other  points 
west.  This  engine  is  one  of  the  latest  put  on  the  market,  and  is  up  to  date 
in  every  respect,  the  governor  and  valve  being  essentially  the  same  as  the 
"  Straight  Line,"  and  are  used  by  arrangement  with  the  Straight  Line  En- 
gine Co.  The  Robb  Engineering  Co.  also  manufacture  an  improved  boil- 
er called  the  Monarch  Economic,  a  large  number  of  which  are  in  use  in  elec- 
tric light  stations  and  factories  in  the  marit  me  provinces,  and  three  of 
which,  we  understand,  are  soon  to  be  placed  in  an  electric  light  station  at 
Windsor,  Ont. ,  along  with  a  large  Robb-Armstrong  engine.  Users  of  the 
boiler  tind  it  very  much  more  economical  than  the  ordinary  brick  set  boiler, 
and  it  has  all  the  advantages  of  light  portable  forms,  being  ready  10  put  in 
position  when  it  leaves  the  works. 

Mr.  T.  W.  Ness,  of  Montreal,  has  sent  quite  a  large  e.\hibit  of  the  tele- 
phones and  switchboard  apparatus  which  he  ninnufiiclures  to  the  World's 
Fair  at  Chicago.  Before  sending  it  a  photograph  was  taken,  by  svhich  we 
notice  that  a  very  interesting  display  iviU  lie  made.  Besides  the  ordinary 
Standard  Bell  Telephones,  which  are  used  for  private  lines  and  local  ex- 
changes, there  is  a  switchboard  for  use  in  central  offices  fitted  up  com- 
plete ready  for  work.  This  is  a  sample  of  the  lar^e  number  of  switchboards 
which  this  firm  has  recently  been  building  and  supplying  throughout  Cana- 
da. Quite  a  large  variety  of  warehouse  telephones  was  also  shown.  This 
system,  although  largely  used  throughout  this  country,  is  comparatively 
new  in  the  United  States.  Briefly  described  it  is  a  system  by  which  each 
telephone  is  its  own  central  exchange.  By  turning  a  switch  to  the  desired 
number  any  department  of  a  factory  may  be  called  up  from  the  office  or 
from  one  department  to  another  .as  desired.  There  were  also  a  number  of 
desk  telephones  on  fixed  and  also  moveable  arms  for  special  use  in  tvinks 
and  public  or  private  oflices.  BUike  and  Carbon  transmitters,  receivers  anil 
annunciators  completed  the  list  of  articles  sent.  Owing  to  the  pati  nis  on 
these  articles  expiring  at  the  present  time,  it  is  expected  that  this  exhibit 
will  cause  more  than  ordinary  interest  to  those  attending  the  World's  Fair. 
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CITY  AND  SUBURBAN  ELECTRIC  RAILWAY. 

In  our  last  issue  we  gave  some  particulars  relating  to  a  pro- 
posed electric  street  railway  to  be  built  and  operated  in  the 
eastern  suburbs  of  Toronto.  Some  notes  concerning  the  electric^ 
railway  now  running  along  the  north-west  limits  of  the  city  may 
also  prove  interesting. 

The  railway  was  built  by  the  Canadian  Edison  Electric  Co. 
and  is  the  property  of  the  City  &  Suburban  Electric  Railway 
Co.    This  company,  with 

which  is  incorporated  the  '  ^ 
Davenport  Railway  Co., 
has  a  capital  of  $200,000. 
Their  offices  are  situated 
at  the  corner  of  Dundas 
and  Keele  streets,  Toron- 
to Junction. 

Mr.  H.  W.  Darling,  of 
New  York,  is  the  Presi- 
dent ;  Mr.  R.  H.  Eraser, 
late  superintendent  of 
Nova  Scotia  Central  Rail- 
way, is  the  manager  and 
secretary ;  Mr.  R.  M. 
McNaugh,  electrician, 

and  Mr.  H.  Mowatt,  engineer.  We  show  a  diagram  of  the 
present  route  of  the  railway  which  is  about  six  miles  long  and 
has  a  single  track  with  loops  at  convenient  stages  to  allow  cars 
to  pass  each  other.  The  line  passes  under  the  C.  P.  R.  tracks 
on  Keele  street  by  means  of  a  substantial  subway  built  in  stone. 
It  also  crosses  the  G.  T.  R.  on  St.  Clair  avenue  and  again  on 
Davenport  Road.  At  these  two  points  signal  towers  have  been 
built  with  gates  and  pioper  diamonds  to  the  tracks.  This  work 
was  executed  by  Messrs.  N.  S.  Piper  &  Son,  of  314  Front  street, 
Toronto,  and  is  the  first  of  its  kind.  We  refer  to  this  at  more 
length  in  another  place,  giving  an  illustration  reproduced  from 
a  photograph,  of  one  of  the  junctions.  Four  and  one-half  miles 
of  the  line  are  laid  with  56  lbs.  T  rails  upon  sleepers,  and  the 
remainder  is  shortly  to  be  relaid  with  similar  material.  Along 
the  streets  in  Toronto  Junction  the  rails  are  69  lbs.  T  rails  laid 


seating  30  persons,  is  fitted  up  exceptionally  comfortable.  The 
platform,  at  each  end  is  covered  in  by  glass  partitions,  which  not 
only  shelter  the  motorman  and  conductor  during  rough  weather, 
but  greatly  assist  in  preventing  the  cold  from  finding  its  way 
into  the  interior  of  the  cars.^ 

One  car  is  worked  by  a  W^estinghouse  motor  of  50  h.p.  ;  three 
have  Edison  motors  of  20  h.p.  each,  and  the  remaining  one  has 
a  similar  motor  of  40  h.p.    Three  of  these  are  now  running  on 

the  road,  givmg  a  10 
minute  service. 

The  railway  will  be 
found  a  great  convenience 
to  those  having  to  travel 
between  the  city  and  To- 
ronto Junction,  as  the  ser- 
vice, combined  with  that 
of  the  Toronto  Street 
Railway,  is  far  better  than 
the  railway  facilities  on 
account  of  the  cars  run- 
ning more  frequently. 
This  benefit  will  be  still 
better  appreciated  when 
the  latter  company  runs 
an  electric  car  service  on  Bathurst  street. 

The  City  and  Suburban  Railway  Co.  also  provides  improved 
means  of  transportation  from  the  western  to  the  northern  sub- 
urbs of  Toronto,  and  as  the  Toronto  and  Richmond  Hill  Rail- 
way, which  is  shortly  to  be  built,  will  terminate  at  the  same 
point  on  Bathurst  street,  further  improvement  will  be  obtained 
in  this  direction. 

The  company  have  made  arrangements  to  extend  their  line 
down  the  west  side  of  High  Park  to  Swansea,  meeting  the  To- 
ronto and  Mimico  Railway  on  the  Lake  Shore  Road.  The  track 
is  now  being  laid,  and  it  is  hoped  to  have  the  cars  running  on 
this  extension  during  this  summer.  As  the  new  line  passes 
through  some  of  the  well  known  Humber  scenery,  the  cars  will 
be  much  appreciated  during  the  excursion  season.  It  is  pro- 
posed at  an  early  date  to  extend  the  company's  lines  to  Lambton 


on  girders,  and  have  concrete  foundations  where  the  streets  are 
paved. 

The  power  house,  a  view  of  which  can  be  seen  in  the  cut  show- 
ing the  crossings  already  referred  to,  is  situated  on  the  south 
side  of  St.  Clair  avenue,  and  has  a  car  house  adjoining  capable 
of  holding  12  cars.  The  building  is  in  red  brick,  and  about  150 
feet  long  and  50  feet  wide.  The  engine  room  is  fitted  up  with 
125  h.p.  Leonard-I'jall  engine,  which  is  coupled  with  a  No.  33  Edi- 
son generator  of  100  kilowatts  or  h.p.  The  cars,  of  which  there 
are  five,  were  built  by  Patterson  &  Corbin,  of  St.  Catharines. 
They  are  16  feet  in  length,  and  the  interior  which  is  capable  of 


and  Weston.  When  these  extensions  are  carried  out,  this  por- 
tion of  Toronto  suburbs  will  be  well  provided  with  means  of 
local  transportation. 


PROTECTION    OF  RAILWAY  CROSSINGS. 

Thic  introduction  of  electricity  to  street  cars  as  a  motive  power, 
has  made  it  necessary  to  introduce  where  the  tracks  cross  rail- 
way lines  some  complete  system  of  signalling  to  prevent  acci- 
dents, and  a  perfect  and  ingenious  set  of  street  gates  with  auto- 
matic signals  have  been  invented  for  this  purpose.  The  City 
and  Suburban  Electric  Railway,  of  Toronto  Junction,  have  had 
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gates  of  this  description  erected  where  they  cross  the  C  P.  K. 
tracks  on  St.  Clair  Avenue,  and  also  where  they  cross  the 
G.  T.  R.  on  Davenport  Road.  We  give  an  illustration  of  the 
former  gates  which  are  operated  by  a  signalman  in  the  tower, 
by  means  of  a  ciank  attached  to  a  gear  stand,  the  one  move- 
ment working  the  four  street  gate  arms,  four  side- walk  arms  and 
semaphore  signals,  as  follows  :  when  the  gates  arc  open  for 
traffic  on  the  street  the  semaphore  target  is  at  right  angles  to 
mast,  showing  during  day  a  "danger"  signal,  and  at  night  a 
bright  red  light.  The  action  of  lowering  the  gates  pulls  the  tar- 
get to  "  safety,"  this  being  a  perpendicular  position,  and  at  the 
same  time  changes  the  red  light  to  white  or  green  in  accordance 
with  rules  governing  colors  in  semaphores  on  the  railway  which 
crosses. 

The  appliance  is  so  arranged  that  the  gates  have  to  be 
lowered  to  an  angle  of  35°  before  the  target  starts  to  move,  and 
when  gates  reach  the  level,  the  signal  is  completely  changed 
from  "danger"  to  "safety."  The  same  applies  when  gates  are  being 
raised  after  a  train  has  passed,  the  signal  gradually  changing 
and  showing  complete  "  danger  "  signal  when  gates  are  at  an 
angle  of  35°.  The  semaphore  is  a  positive  signal  in  this  way 
The  change  of  light  is  effected  by  an  inside  case  holding  the 
different  colored  lens,  which  slides  on  a  frame,  the  two  ruby  lens 
coming  opposite  the  plate  glass  disc  in  the  outside  case  when 
the  target  is  at  right  angles  or  "  danger."  When  target  is  pulled 
perpendicular,  or  "  safety,"  a  corresponding  movement  takes 
place  in  the  case,  which  now  shows  white  or  green  light,  as  the 
case  may  be,  where  it  before  showed  red,  so  that  but  one  color 
at  a  time  can  be  seen  by  the  engineer  on  train  about  to  cross. 
The  gates  are  also  equipped  with  red  lamps,  which  swing  be- 
tween two  shields  which  shut  off  the  light  from  the  trainmen 
and  show  bright  red  light  in  center  of  street  when  gate  arms  are 
down.  In  day-light,  the  red  light  is  replaced  by  a  bright  red 
target,  which  is  a  great  improvement  on  a  red  flag,  for  unlike  a 
flag,  the  target  does  not  require  a  wind  to  make  it  fly,  and  on 
the  score  of  durability  there  is  no  comparison.  Another  advan- 
tage is  that  a  man  who  has  been  unfortunate  enough  to  have  an 
arm  or  leg  taken  off  on  the  railway  is  cajfeble  of  attending  the 
signal,  as  there  is  no  ladder  to  climb,  the  lamp  being  elevated  to 
its  position  from  the  ground  by  means  of  a  cham,  and  the  com- 
bined gates  and  signal  easily  worked  with  one  hand  from  the 
tower.  Messrs.  Noah  L.  Piper  &  Son,  Toronto,  are  the  inven- 
tors and  patentees  of  this^very  useful  appliance.  A  large  num- 
ber of  prominent  railway  and  Government  officials  have  inspec- 
ted the  gates  as  erected,  and  expressed  their  entire  appreciation 
of  the  method  adopted  as  a  preventive  of  accidents.  The  sys- 
tem is  well  worth  the  attention  of  all  companies  situated  so  as  to 
require  the  use  of  protective  devices. 

NIAGARA  FALLS  ELECTRIC  RAILWAY. 

Rapid  progress  is  being  made  with  the  building  of  this  line, 
and  every  effort  is  being  used  to  have  the  railway  open  on-  the 
24th  of  May  next.  When  completed  this  will  be  the  only  road 
operating  from  its  own  water  power,  and  the  first  time  any  part 
of  the  hidden  power  stored  in  the  waters  of  Niagara  Falls  will 
have  been  put  to  any  practical  use. 

The  construction  of  the  wheel  pit  and  the  driving  of  the  tun- 
nel to  the  river  bank  under  the  Falls,  in  order  to  provide  for  the 
dischartje  of  the  water  passing  through  the  water  wheels,  was  no 
easy  matter,  and  the  engineer,  Mr.  R.  W.  Leonard,  of  Brantford, 
Ont.,  IS  to  be  complimented  on  the  way  the  work  has  been  car- 
ried out.  The  wheel  pits  are  80  feet  deep,  and  contain  two 
turbines  or  horizontal  wheels  of  1,000  h.  p.  each,  which  were 
made  by  William  Kennedy  &  Sons,  of  Owen  Sound,  Ont. 
These  wheels  have  immense  iron  cases,  10  feet  6  inches  in 
diameter,  set  on  iron  girders,  which  are  fixed  to  solid  stone 
work. 

The  inlet  canal,  situated  at  the  foot  of  Cedar  Island,  is  250 
feet  long,  14  deep  and  18  wide.  The  water  is  conducted  along 
this  canal  to  a  large  basin  and  then  through  large  iron  penstocks* 
7  feet  6  inches  in  diameter,  to  the  water  wheels.  The  outlet  tun- 
nel already  referred  to  is  600  feet  long,  8  by  10  feet  in  size  and 
discharges  near  Table  rock. 

The  electric  power  house  is  to  be  a  handsome  structure 
100x62  feet,  built  in  limestone,  and  will  be  situated  opposite 
Cedar  Island.  Mr.  Jas.  Balfour,  of  Hamilton,  is  the  architect, 
and  Mr.  J.  G.  Pocock,  of  the  same  city,  the  contractor.  The 


interior  of  the  building  will  consist  of  one  large  room  in  wliich 
will  be  the  main  shafting  and  three  dynamos  of  250  h.  p.  each, 
which  are  to  be  built  by  the  Canadian  General  Electric 
Company. 

At  Queenston  the  railway  is  to  be  provided  with  another 
power  house,  near  the  river,  in  order  to  drive  the  cnrs  up  the 
heavy  grade  of  the  mountain,  which  is  a  mile  and  a  half  long 
and  has  a  fall  of  250  feet  in  a  mile,  The  building  will  contain 
a  boiler  room  35  x  30  feet  and  an  engine  room  55  x  70  feet.  The 
plant  will  consist  of  two  engines  of  150  h.  p.  each.  The  two 
dynamos  to  be  used  will  have  a  capacity  of  200  kilowatts. 

There  is  no  doubt  the  line  will  be  greatly  patronized  by  the 
excursionists  who  visit  this  locality  and  it  is  hoped  that  the 
wishes  of  Mr.  Cirant,  the  general  manager  of  the  company,  will  be 
realized  by  the  line  being  in  operation  by  the  Queen's  birthday. 


MOONLIGHT  SCHEDULE  FOR  MAY. 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of 
Hours. 

H.M. 

H.M. 

H.M. 

I  

p.  M. 

7-30 

P.  M. 

9.00 

1.30 

2  

1 1 

7.30 

It 

10.00 

2.30 

3  

7.30 

10.  ?o 

3.20 

4  

It 

7  30 

1 1 

1 1  50 

4.20 

5  

7-30 

A.  M. 

12.40 

5.10 

7-30 

It 

1.20 

5.50 

7  

1 1 

7-30 

2.  io 

6.40 

8   

1 1 

7-30 

ti 

2.40 

7.10 

9  

It 

7-30 

ti 

3.10 

7.40 

10  

1 1 

7- 30 

1 1 

3- 30 

8.00 

II  

ti 

7-30 

1 1 

3- so 

8.20 

12  

It 

7.40 

1 1 

3-50 

8.  TO 

13  

It 

7.40 

1 1 

3-5° 

8  10 

14  

II 

7.40 

1 1 

3-40 

8.00 

15  

It 

7.40 

1 1 

5--40 

8.00 

16  

ti 

7.40 

II 

340 

8.00 

17  

It 

8.40 

1 1 

3-40 

7.00 

18  

It 

9.50 

tt 

340 

5-50 

19  

11 

10.50 

It 

340 

4.50 

20   

11.50 

{  3-50 

21  

-  It 

340 

22  

A.  M. 

12.10 

It 

340 

3-30 

23  

tt 

12.30 

It 

340 

3.10 

24  

It 

12.50 

1 1 

340 

2.50 

25   

1 1 

1.10 

tt 

340 

2.30 

26.  

1 1 

1. 30 

1 1 

340 

2.10 

27  

ti 

i.50 

ti 

340 

1.50 

28  

No 

light. 

No 

light. 

29  

.  No 

light. 

No 

light. 

30  

No 

light. 

No 

light. 

31  

P.  M. 

7.50 

P.  M. 

9.50 

2.00 

Tota 

1, 

140.20 

PERSONAL. 

Mr.  John  Little,  of  Hamilion,  has  been  appointed  manager  of  the  Wind- 
sor electric  railway. 

Mr.  Albert  E.  Edkins,  the  president  of  the  Executive  Board  of  .Stationary 
Engineers,  has  returned  from  a  visit  to  the  Lower  Pro\inces. 

After  a  successful  career.  President  Higgins,  the  originator  and  manager 
of  the  National  Electric  Tramway  and  Light  Company,  of  \'icloria,  B.  C, 
has  resigned. 

We  regret  to  announce  the  death  of  Mr.  A.  Muir,  manager  of  the  Bell 
Telephone  Company's  branch  at  Lindsay.  The  deceased  was  a  nephew  of 
Judge  Muir  and  was  much  respected. 

Mr.  John  W.  McRae,  president  of  the  Electric  Street  Railway  at  Ottawa, 
is  likely  to  be  the  successor  to  Mr.  C.  H.  Mackintosh  should  that  gentleman 
be  appointed  Lieutenant-Governor  of  the  North-west  Territories  in  May 
next. 

We  are  pleased  to  record  the  recovery  of  Mr.  W.  E.  Davis,  the  electrical 
engineer  to  the  Toronto  Street  Railway,  from  his  severe  illness  of  typhoid 
fever.  He  has  gone  to  his  home  at  Fall  River,  Mass. ,  to  recuperate  his 
health. 

Mr.  George  W.  Inglis,  of  the  firm  of  George  F.  Blake  Mamifaclurmg 
Co.,  Liberty  St.,  New  York,  builders  of  the'new  high  duty  pumping  engine 
at  the  main  pumping  station  of  the  Toronto  Waterworks,  has  taken  up  his 
residence  at  281  Sherbourne  st.,  Toronto. 

Mr.  Chaa.  A.  Bassett,  of  St.  John,  P.  Q.,  has  been  appointed  District 
Superintendent  of  the  Bell  Telephone  Company  of  Canada  over  the  district 
south  and  east  of  the  St.  Lawrence.  We  congratulate  the  company  upon 
securing  the  services  of  such  a  well  qualified  man. 

While  Mr.  Eckert,  the  manager  of  the  Bell  Telephone  Company  at 
Brantford,  was  helping  to  fix  a  wire  over  the  Grand  river,  he  carried  an  end 
round  his  waist  and  was  dragged  within  a  few  inches  of  the  river  by  some 
moving  ice,  but  succeeded  by  a  desperate  effort  in  securing  a  foothold. 
We  congratulate  Mr.  Eckert  on  his  narrow  escape. 
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CARBONS  AND  PORCELAIN 

OF  THE  HIGHEST  QUALITY  ARE  MANUFACTURED  IN  CANADA. 


PETERBOROUGH  CARBON  AND  PORCELAIN  COMPANY. 


SKETCH  OF  AN  IMPORTANT  CANADIAN  INDUSTRY. 


'▼HE  accompanying  illustration  represents  the  business 
\    /  offices  and  manufactory  of  the  Peterborough  Carbon  and 
^  ^  Porcelain  Company,  situated  at  Peterborouj^h,  Ont.  The 
readers  of  the  ELECTRICAL  NEWS  will  no  doubt  be  inter- 
est  d  in  learning  some  particulars  regarding  the  establish- 
ment and  development  of  this  enterprise,  which  is  the  only  one 
of  its  class  in  Canada. 

Prior  to  1890  all  the  carbons  required  for  the  Canadian  market 
were  supplied  from  American  manufactories.  The  rapid  growth 
of  the  electric  lighting  industry  in  the  Dominion,  however,  led 
to  the  formation 
at  Peterbor- 
ough, in  Janu- 
ary, 1890,  of  the 
Brooks  Manu- 
facturing Co., 
who  immediate- 
ly commenced 
the  building  of 
the  necessary 
plant  for  making 
carbons.  The 
management  of 
the  company 
vvas  vested  in 
Mr.  Thomas 
Brooks,  with 
Mr.  J.  W.Taylor 
as  Mechanical 
Supermtendent 
and  Secretary- 
Treasurer. 

In  April,  1890, 
the  company 
commenced  to 
m  an ufa  c  t u re^ 
with  a  stafif  of  30 
workmen,  which 

was  increased  during  the  year  to  50.  Owing  to  the  quantity 
of  sulphur  contained  in  Canadian  coke,  great  difficulty  was 
experienced  in  attempting  to  produce  carbons  of  the  required 
standard  of  quality  and  much  loss  of  time  and  expense  were 
sustained  in  replacing  poor  stock. 

Just  when  these  difficulties  had  in  a  measure  been  overcome, 
the  company's  factory  and  plant  were  destroyed  by  fire,  March 
17th,  1892.  No  time  was  lost  in  erecting  new  and  commodious 
buildings,  furnaces  and  machmery,  and  in  less  than  two  months 
from  the  date  of  the  destruction  of  the  old  factory,  its  successor 
was  in  full  operation,  since  which  time  the  difficulties  of  manu- 
facture have  diminished  to  a  minimum,  and  the  quality  of  the 
product  has  been  raised  to  the  highest  standard.  The  company 
has  continued  to  enlarge  its  sphere  of  trade,  until  at  the  present 
time,  about  eighty  per  cent,  of  the  trade  in  the  Dominion  is  sup- 
plied  from  these  works.  This  is  still  growing,  and  it  can  safely 
be  predicted  that  it  will  only  be  a  short  time  before  the  whole 
Canadian  trade  will  be  supplied  with  Canadian  carbons.  Last 
year  the  company  were  unable  to  fill  many  orders  on  account  of 
their  limited  capacity.  This  had  to  be  remedied  so  that  the 
growing  demand  could  be  met.  In  order  to  do  this  an  addition 
has  lately  been  erected  to  the  furnace  room  and  a  double  furnace 
put    in,    which    will   almost  double  the  output  of  the  works. 

The  addition  is  45x27  feet  and  the  new  furnace  is  double  the 


Works  of  the  Peterboro'  Carbon  and  Porcelain  Company,  Peterboro',  Ont. 


capacity  of  the  old  ones.  With  this  additional  furnace  capacity, 
the  works  will  now  have  a  total  output  of  ^oo,voo  carbons  per 
motilh,  making  the  year's  output  six  million  carbons.  .  An  ad- 
dition has  also  been  made  (o  the  plating  room,  increasing  its 
capacity  in  accordance  with  the  doubling  of  the  furnace  output. 
The  number  of  employees  has  also  been  increased  to  eighty. 

Having  determined  to  manufacture  also  porcelain  goods  for 
electrical  and  other  purposeSi  the  need  of  a  more  significant 
name  became  manifest,  and  on  December  14th,  1892,  an  Order 
in  Council  was  passed  by  the  Ontario  Government  authorizing 

the  company 
to  change  its 
name  from  the 
"Brooks  Manu- 
facturing Com- 
pany" to  the 
"Peterborough 
Carbon  and 
Porcelain  Com- 
pany." 

In  connection 
with  this  change 
of  ■  narne,  the 
personnel  of 
the  company 
was  somewhat 
changed  as  fol- 
lows : — 

President — W. 
Cluxton. 

Vice  -  Presi- 
dent— Jas.  Ken- 
dry. 

Managing  Di- 
rector and  Sec- 
retary- Treasur- 
er— J.  W.  Tay- 
lor. 

Directors  —  Thomas  Brooks,  George  Stevenson,  James 
Stevenson,  M.P.,  Geo.  A.  Cox,  T.  E<  Bradburn  and  A.  L. 
Davis. 

In  the  manufacture  of  porcelain  goods  the  company  bids  f;iir 
to  achieve  as  great  success  as  in  the  production  of  carbons,  the 
volume  of  their  business  in  this  department  having  doubled 
within  the  period  of  two  months  and  the  porcelain  has  the  re- 
putation of  being  superior  to  any  brought  into  Canada.  Among 
the  great  variety  of  porcelain  goods  manufactured  are  electric 
insulators  of  all  designs,  switch  bases  of  different  styles,  ceiling 
rosettes,  lamp  sockets,  main  line  and  branch  cut  outs,  door  knobs, 
castor  wheels  and  numerous  articles  of  special  ware  required  in 
different  manufactures.  The  company  has  an  order  for  supply- 
ing 26,000  pieces  to  the  Bell  Telephone  Co.,  another  order  for 
special  blocks  for  the  electric  lighting  apparatus  and  fixtures  in 
the  new  Parliament  buildings  in  Toronto,  and  are  supplying 
most  of  the  carbon  brushes  and  porcelain  goods  required  by  the 
General  Electric  Co.  Since  the  re-organization  of  the  company 
great  changes  and  inprovements  have  been  made  in  the  offices 
at  the  works.  As  they  are  arranged  the  offices  are  bright,  cheer- 
ful and  complete  in  all  conveniences,  while  they  have  been  fur- 
nished in  a  style  which  gives  them  an  air  of  taste  and  elegance 
as  well  as  comfort. 
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PETERBOROUGH  CARBON  AND  PORCELAIN  CO. 

.  ,  .  MANUFACTURERS  OF .  .  . 

CARBON  POINTS  OF  ALL  SYSTEMS  OF  ARC  LIGHTS, 

BATTERY  PLATES,  CAR  HON  liRUSlIES, 

and  all  kinds  of  Porcelain  for  Electrical  and  Hardware  Lines. 


This  Company  are  now  making  a  carbon  equal  to  any  made  in  the  States,  and  guarantee 
satisfaction  in  every  respect.  The  following  letters,  comprising  the  largest  consumers  in  Canada, 
will  fully  substantiate  the  above  statement,  and  we  kindly  solicit  the  whole  Canadian  trade,  offer- 
ing the  assurance  that  we  will  use  every  effort  to  please  our  patrons  : — 

OTTAWA,  April  24th,  1893. 

THE  PETERBORO'  CARBON  AND  PORCELAIN  CO.,  Peterboro',  Ont. 

Gentlemen  :  In  reply  to  your  request  we  now  have  the  pleasure  of  certifying  to 
the  g-ood  quality  of  the  carbons  you  have  been  supplying-  this  Company.  We  have  heretofore  been 
buying  from  the  Carbon  Companies  of  Cleveland  and  elsewhere,  but  the  last  lot  of  200,000  which  we 
received  from  you,  we  found  gave  us  better  satisfaction,  both  as  to  life  and  light,  than  any  we  have 
ever  had.  We  think  it  would  be  but  a  short  time  when  the  Canadian  carbon  market  would  be  all 
your  own.  Yours  truly, 

THE  OTTAWA  ELECTRIC  LIGHT  CO. 

(Signed)    A.  M.  SPITTAL,  See'y-Treas. 

J.  W.  TAYLOR,  ESQ.,  TORONTO,  March  16th,  1893. 

Sec.  Peterboro'  Carbon  and  Porcelain  Co. 

Dear  Sir:  We  would  like  you  to  increase  monthly  shipments  of  carbons,  as 
our  stock  is  getting  too  low.  The  carbons  are  now  giving  us  excellent  satisfaction.  We  shall  be 
glad  if  you  can  make  a  monthly  shipment  of  150,000  for  three  months,  which  will  increase  our  stock 
sufficiently,  and  thereafter  ship  100,000  per  month  until  further  orders.  Do  not  fail  to  send  at  least 
150,000  or  175,000  this  month.  Yours,  &c., 

THE  TORONTO  ELECTRIC  LIGHT  CO.  (LIM.) 

  J.  J.  WRIGHT,  Manager. 


J.  W.  TAYLOR,  ESQ.,^  MONTREAL,  February  22nd,  1893. 

Sec.-Treas.  The  Peterboro'  Carbon  and  Porcelain  Co.,  Peterboro,  Ont. 

Dear  Sir :  In  reply  to  yours  of  the  20th  instant,  I  beg  to  say  that  the  carbons 
which  we  are  using  at  the  present  time  for  our  city  and  commercial  lights  are  giving  us  entire  satis- 
faction, and  I  have  made  comparative  tests  with  the  Brush  (first  quality),  and  I  find  there  is  little  or 
no  difference,  and  as  long  as  you  continue  to  manufacture  the  same  quality  of  Carbon  which  you  are 
at  the  present  time,  there  is  no  reason  why  it  should  not  displace  or  supersede  all  other  Carbons  in 
Canada.  Yours  truly, 

THE  ROYAL  ELECTRIC  CO. 

J.  F.  BADGER,  Jr.,  Supt.  Light  and  Power  Dept. 


J.  W.  TAYLOR,  ESQ.,  HAMILTON,  April  20th,  1893. 

Manager  The  Peterboro'  Carbon  and  Porcelain  Co. ,  Peterboro',  Ont. 

Dear  Sir:  It  gives  us  much  pleasure  to  say  that  we  are  using  carbons  of  your 
production  in  our  lamps  and  find  these  we  now  have  compare  very  favorably  with  the  best  makes 
from  the  other  side.  We  will  thank  you  to  book  our  order  for  25,000  7-16  c.  c.  to  be  delivered  about 
the  middle  of  next  month.  We  should  like  to  have  a  few  samples  of  your  one-half  in.  x  one  inch  oval 
carbons,  plain,  when  you  get  them  out ;  we  think  they  will  turn  out  to  be  an  A  No.  1  carbon  for  all 
night  use.  Yours  very  truly, 

HAMILTON  ELECTRIC  LIGHT  AND  POWER  CO. 

  D.  THOMSON,  General  Manager. 

ST.  JOHN,  N.  B.,  February  15th,  1893. 
THE  PETERBORO'  CARBON  AND  PORCELAIN  CO..  Peterboro',  Ont. 

Gentlemen  :  A  few  days  since  we  referred  the  Halifax  Illuminating  and  Motor  Co. 
to  you  for  some  carbons  that  they  were  in  need  of,  and  it  may  be  that  you  can  get  some  business  from 
them.  We  have  also  to-day  sent  a  box  of  your  carbons  to  the  Fredericton  Electric  Light  Co.,  and  if  you 
will  send  them  quotations  upon  carbons  you  may  also  do  something  with  them.  We  have  in  both 
cases  recommended  your  carbons  as  being  a  very  good  article. 

Yours  truly,  THE  CONSOLIDATED  ELECTRIC  CO.,  Ltd. 

C.  D.  JONES,  General  Manager. 
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SPARKS. 

A  storage  battery  is  to  be  used  by  Briggs  Bros. , 
of  Hamilton,  to  drive  their  milk  waggons. 

The  electric  light  company  of  Prescott,  Ont., 
will  install  an  800  light  incandescent  plant. 

The  Gananoque  Electric  Light  Company  in- 
tend to  erect  a  new  power  house  and  make  addi- 
tions to  their  plant. 

A  new  telephone  company  is  to  be  formed  in 
Pembroke  with  rates  considerably  lower  than 
those  at  present  existing. 

An  electric  railway  is  to  be  built  under  the 
river  Thames,  London,  Eng.  The  line  will  be 
laid  77  feet  below  the  surface. 

The  Niagara  Falls  Electric  Light  Company 
have  replaced  their  100  h.  p.  engine  with  one  of 
150  h.  p.,  and  added  another  100  h.  p.  boiler. 

A  company  for  the  manufacturing  of  the  Wool- 
ey  electro-magnetic  apparatus  has  been  granted 
a  charter  by  the  Ontario  Government.  The 
capital  slock  is  $25,000^ 

The  Hamilton  Street  Railway  Company  are 
increasing  their  power.  They  have  added  to 
their  plant  a  Tandem  compound  condensing  en- 
gine of  250  h.  p.,  also  two  suitable  boilers. 

The  Toronto  and  Richmond  Hill  Street  Rail- 
way Co.,'  are  completing  arrangements  for  laying 
their  tracks.  They  have  been  negotiat  ng  for  the 
supply  of  the  required  motive  power,  but  find  it 
will  be  cheaper  to  purchase  and  use  the;r  own 
plant.    It  is  probable  they  will  adopt  this  course. 

The  Ottawa  Electric  Street  Railway  Co.  pro- 
pose extending  their  service  to  Hull,  and  have 
offered  to  pay  the  city  council  for  the  privilege 
$100  per  mile  for  the  first  fifteen  years,  $200  for 
the  next  ten  years,  and  $300  for  the  following  ten 
years,  if  they  are  granted  a  charter  for  thirty-five 
years. 

The  directors  of  the  Hamilton,  Waterdown 
and  Guelph  electric  railway  have  decided  to  en- 
gage an  electrical  expert  from  Toronto  to  advise 
the  company  as  to  the  dynamos  to  employ,  and 
to  give  a  general  estimate  of  the  cost  of  the  elec- 
trical plant  required.  Engineer  Keating  is  likely 
to  be  engaged  for  this  purpose. 

The  Toronto  Street  Railway  Company  are  tak- 
ing steps  to  prevent  accidents  through  passengers 
on  their  open  cars  getting  on  or  oft  on  the  wrong 
side.  Wire  guards  will  be  fastened  along  one 
side  of  the  car  covering  the  steps  at  either  end 
and  extending  up  to  a  point  two  feet  above  thp 
seats.  This  arrangement  will  also  prevent  pass- 
engers while  sitting  down  from  putting  their 
heads  out,  and  no  one  can  hang  on  the  step. 
Engineer  Keating  has  given  his  approval  to  the 
guard. 

The  Royal  Electric  Company  held  its  annual 
meeting  recently.  The  report  of  the  year's  busi- 
ness is  very  satisfactory.  The  gross  receipts  were 
$189,765  and  the  gross  expenditure  $118,967, 
leaving  a  balance  of  $70,797,  or  over  10%  on  the 
capital.  Dividends  to  the  amoiint  of  $52,092 
were  paid  out  of  this  amount,  and  $18,705  was 
carried  to  the  profit  and  loss  account,  which  now 
amounts  to  $267,639.  The  directors  of  the  com- 
pany are  Hon.  J.  R.  Thibaudeau,  Sir  Joseph 
Hickson,  and  Messrs.  T.  L.  Beique,  G.  R.  Rob- 
ertson, E.  A.  Small,  J.  Alex.  Strathy,  A.  R.  Mc- 
Donnell, H.  S.  Holt  and  David  Morris. 

The  Bell  Telephone  Company  have  sent  in 
two  tenders  for  providing  Montreal  with  an  elec- 
tric patrol  system,  the  first  being  $21,757.50  for  a 
complete  electrically  equipped  system  of  six  cir- 
cuits, exclusive  of  conveyances  and  horses.  This 
was  according  to  the  instructions  of  the  police 
committee.  The  second  tender  is  the  company's 
idea  of  what  would  be  a  complete  outfit.  It 
comprises  100  alarm  stations  with  six  circuits, 
with  full  alarm  apparatus  in  the  central  station 
with  connections  to  the  stables.  Their  price  for 
this  outfit  is  $24,007.07.  They  agree  to  carry  the 
wires  on  their  poles  and  keep  them  in  repair  for 
$2,000  per  annum  for  100  stations,  which  is  at 
the  same  ratio  as  Toronto  pays  for  60  stations. 
Mr.  Badger,  city  electrician,  is  to  make  a  full  re- 
port on  the  tenders. 


™'  TOBONTO  ELECTRICAL  WORKS 

Manufacturing  Electricians  and  Engineers. 

Dealers  in  Electrical  Supplies. 
Makers  of  Dynamos  and  Motors. 
Dealers  in  Electrical  Books. 


35  Adelaide  Street  West, 


TORONTO. 


Packard 


High  Grade 
Incandescent  Lamps 


MANUFACTURED  BY  THE 


PACKARD  LAMP  CO.,  Ltd 


96  to  700  King  Street, 

MONTREAL 


" — ^ 


Please  mention  the  Electrical  News  when  corresponding  with  advertisers. 


Special  •   •  . 
Pulleys  

made  in  all  sizes, 
'^'^  from  3"  motor  pulleys  to  1 5  ft.  driving  pulleys, 

.  .  .  WITH  .  .  . 

IRON  CENTRES  AND  WOOD  RIMS,  AND  ALL  WOOD. 

» —   

Our  pulleys  are  used  in  all  lar<(e  stations  in. Canada. 

SEND  FOn  CATALOGUE 

DODGE  WOOD  SPLIT  PULLEY  GO. 

S3  KING  STF?EET  WEST, 

m  TORONTO. 


Wm.  Kennedy  &;  Sons 


OWEN 


Hydraulic  and  Mechanical 
Engineers. 

Sa/e  Manufacturers  in  Canada  of 

The  "New  American"  Turbine 

( both  vertical  and  horizontal ) 
which  is  the   very  best  kind  of 
Water  Wheel  for  driving  electric 
machinery  by  water  power. 

Special  attention  given  to  .the 
arrangement  and  production  of 
Superior  gears,  shafting,  &c.,  for 
Electric  Siations. 

SOLE  AGENTS  FOR 

Fruen's 


Water  Wheel 


Governor 


May,  1893 


CflflflDIflfl    EliECTf^lCAb  NEWS 


V. 


ROBIN  &  SADLER 

y^,    Ki  AN  U  TAC  TU  RERS    Or  y.. 


2518  &2520  /SoTffEJ?AMEST125  BAY  51. 


At  a  recent  annual  meeting  of  the  Canada  Mutual  Telegraph  Company 
and  the  Mutual  Telegraph  Company  the  following  officers  were  elected  : 
Mr.  H.  P.  Dwight,  president;  Mr.  T.  F.  Clark,  of  New  York,  vice-presi- 
dent ;  Mr.  D.  G.  Perry,  secretary  and  treasurer ;  Messrs.  C.  A.  Tinker  and 
A.  S.  Irving,  directors. 

The  annual  meeting  of  the  Toronto  Electric  Light  Company  was  held 
recently.  The  report  shows  that  quarterly  dividends  were  paid  at  the  rate 
of  eight  per  cent.,  and  $25,000  wa's  added  to  the  reserve  fund  which  now 
amounts  to  $45,000.  The  directors  for  the  year  are  Messrs.  A.  H.  Camp- 
bell, W.  H.  Howland,  S.  F.  McKinnon,  Henry  M.  Pellatt,  S.  Trees,  T. 
Walmsley  and  H.  Blaine,  with  J.  J.  Wright  as  manager. 

The  Canadian  General  Electric  Company  has  amalgamated  with  the 
Peterboro'  and  Ashburnham  railway  for  the  purpose  of  operating  an  electric 
road  in  Peterboro'.  The  undertaking  will  be  carried  out  under  the  charter 
of  the  latter  company.  The  officers  are  as  follows  :  Mr.  T.  E.  Bradburn, 
president ;  Mr.  F.  NichoUs,  vice-president ;  Mr.  A.  P.  Pousette,  secretary 
(pro  tem.),  with  Messrs.  H.  P.  Dwight,  T.  G.  Hazlitt,  A.  Stevenson,  E.  H. 
D.  Hull  and  W.  Walsh  as  directors. 


Montreal  Agent : 

GEO.  fl.  COW«N, 

Room  23.  204  St.  James  Street. 


T  F  you  have  any  pipes  or  boilers  uncovered,  you  are 
losing  on  same  at  the  rate  of  80  cents  every  yeai  on 
each  square  foot  of  surface  exposed.  By  having  them  cov- 
ered with  our  Mineral  Wool  Sectional  Covering 
you  will  save  85%  of  this  loss.  The  saving  thus  effected 
in  fuel  will  in  one  year  more  than  pay  the  cost  of  cover- 
ing, which  we  guarantee  to  last  as  long  as  the  pipes. 
Our  covering  is  the  best  fuel  saver  on  the  market. 

CANADIAN  MINERAL  WOOL  CO.,  Ltd., 

122  Bay  Street,  TORONTO. 


THE  "GLARK"  WIRE 


Insulation  Guaranteed  rvherever  used,  Aerial, 
Underground  or  submarine. 


TRADE  MARK. 


"CLARK"  WIRE.  '/< 


In  a  letter  from  the  Inspector  of  the  Boston  Fire  Underwriters'  Union,  he  states  :  "A  thoroughly  reliable  and  desirable  Wire  in  every  respect." 

The  rubber  used  in  insulating  our  wires  and  cab'es  i<  especially  chemically  prepared,  and  is  guaranteed  to  be  water-proof,  and  will  not  deteriorate,  oxidize  or  crack,  aod 
will  remain  flexible  in  extreme  cold  weather  and  is  not  affeuted  by  heat.  The  insulation  is  protected  from  mechanical  injury  by  one  or  more  braids,  and  the  whole  slicked 
with  Clark's  Patent  C  mpound,  and  special  extra  finish,  which  we  have  now  adopted  for  all  our  solid  wires  as  an  extra  weatherproof  protection,  and  also  preventing  chafing 
and  abrasion,  which  is  water,  acid,  and  to  a  very  great  extent  fireprcof.  Our  insulation  will  prove  durable  wh-n  :.ll  others  fail  We  are  prepared  to  furnish  Single  Wires 
of  all  gauges  and  diameter  of  insulation  for  Telegraph  and  Electric  Lights  from  stock.  Cables  made  to  order.  We  are  now  prepared  to  furnish  our  Clark  Wire  with  a  white 
finish  for  ceiling  cleat  work  as  well  as  our  standard  color, 

Clark  Joint  Gum  should  be  used  for  making  waterproof  joints.  This  is  put  up  in  half-pound  boxes,  in  strips  about  one  foot  long  and  five-eighths  inch  wide,  and 
when  wrapped  about  a  joint  and  pressed  firmly  it  makes  a  solid  mass.    Kor  railway  and  Motor  use,  we   make  all  sizes  of  stranded  and  flexible  with  Clark  insulation. 

We  guarantee  our  Insiilation  wherever  used.  Aerial,  Underground,  or  Subrnarlne,  and  our  net  prices  are  as  low,  if  not  lower 

than  any  other  first-class  Insulated  Wire.    We  shall  be  pleased  to  mail  Catalogues  with  terms  and  discounts  for  quantities. 

TRADE  MARK.  EASTERN  ELECTRIC  CABLE  CO., 

61  to  05  Hampshire  Street, 

Bosa?03sr,      -  m-a^ss. 

HENRY  A.  CLARK,  Treasurer  and  Gen'l-Manager. 

HERBERT  H.  EUSTIS,  President  and  Electrician. 


CLARK"  WIRE. 


c 


LAKE  GIRARD  SYSTEM  OF  MINES. 
Lake  Girard  Mine      -     Nellie  and  Blanche  Mines.     -     The  Horseshoe  Mine. 

CONTROLLING  2,500  ACRES  CHOICEST  MICA  LAND. 

The  LARGEST  USERS  in  the  United  States  are  among  our  EARLIEST  CUSTOMERS,  and  can  testify  to  the 
excellence  of  our  material  as  well  as  to  our  PROMPTNESS  OF  DELIVERY. 

All  MICA  SHIPPED  BY  EXPRESS,  and  sales  made  at  PRICES  INCLUDING  ALL  CHARGES  TO  POINT  OF 
DESTINATION. 

Why  buy  through  MIDDLEMEN  and  pay  COMMISSION,  when  you  can  DEAL  DIRECT  WITH  THE  MINES,  and 
receive  your  MICA  AT  FIRST  HANDS? 

We  are  prepared  to  SUPPLY  the  requirements  of  SMALL  USERS,  on  advantageous  terms,  looking  to  the  FUTURE 
GROWTH  of  their  BUSINESS. 

Our  PRESENT  STOCK  OF  MICA  actually  mined  EXCEEDS  300  TONS,  and  this,  too,  AFTER  A  YEAR'S 
STEADY  OPERATIONS. 

ALL  SIZES  AVAILABLE,  and  we  will  either  cut  to  size  or  in  rough  split  sheets,  with  edges  trimmed  or  untrimmed,  as 
may  be  desired.    We  will  cut  discs  or  segments  of  circles  when  required. 

Send  us  a  SAMPLE  ORDER — we  only  ask  a  fair  trial  ;  once  we  receive  that,  we  are  not  afraid  of  holding  your  busi- 
ness.   Address  all  communications  to 

DON  C.  WAITERS, 


2  40  'DsiLy  Avenue, 


Ottckwa.,  Ca.na.d2i,. 
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The  Toronto  and  Scarboro  Railway  are  mak- 
ing rapid  progress  with  the  work  of  laying  their 
line  of  the  new  railway  in  East  Toronto.  Two 
miles  of  grading  isconrpleted  with  turnouts  at  the 
Woodbine,  Norway,  East  Toronto  and  Blantyre 
Avenue.  The  rails  are  now  being  laid  and  the 
Company  expect  as  promised  to  be  operating 
this  section  of  their  road  by  the  24th  of  May.  The 
work  is  being  carried  out  under  the  management 
of  Mr.  John  Gait,  C.  E. ,  whose  assistant  is  daily 
on  the  ground  superintending  the  operations. 
The  company  have  completed  arrangements  with 
the  Toronto  Electric  Light  Company  to  supply 
the  necessary  motive  power,  and  a  wire  for  this 
purpose  is  now  being  strung  from  that  company's 
station  on  the  Esplanade  along  Front  street  to 
George  and  then  along  King  and  Queen  streets 
to  the  Woodbine.  Mr.  A.  W.  Dingman,  manager 
of  the  street  railway  company,  has  purchased 
from  Messrs.  Patterson  &  (Jorbin,  of  St.  Cather- 
ines, two  vestibule  cars  supplied  with  Thomson 
Houston  w.  p.  motors  of  25  h.p.  each,  and  fur- 
nished with  a  Taylor  truck. 


John.LBlaikie  Esa 
Pres. 


EWRathbun  Esq. 
Vice.Pres. 


CONSULTING  ENGINEERS 
G.C.ROBB  ChIEFEnGINEER     ,,  -  >^f\r,^t.i^  r\ 

A.FRASER  Sec.Tres.       Head  OFFICE  TORONTO 


THE  RELIANCE  ELECTRIC  MFG.  CO.,  Ltd. 

WATEUFOBD,  ONT, 


MANUFACTURERS  OF  ALL  KINDS  OF 


FOR  LIGHTiyG  AND  TRANSMISSION  OF  FOWER. 

Arc  Lamps  for  Constant  Current  and  Constant  Potential 
Circuits. 


Constant  Current  and  Constant  Potential  Dynamos,  for  Arc 
and  IncandesLcni  Lighting. 


Electric  Railway  Generators  and  Motors. 

Stationary  Motors  of  any  horse-power,  to  run  on  Arc  and 
'     Incandescent  Circuits. 


Our  Dynamos,  Generators  and  Motors  are  automatic  and 
self-regulatmg. 

All  kinds  of  Station  Fixtures,  Switches,  Lightning  Arresters, 
Rheostats,  Ammeters,  Volt-meters,  &c.  &c. 


We  give  special  attention  to  Long  Distance  Transmission  of  Power.  Our  apparatus  is  simpler 
and  contains  more  merit  than  any  other  on  the  martcet. 

WRITE  US  FOR  PARTICULARS  AND  PRICES. 


Head  Office  and  Works :  WATERFORD,  ONT. 


Toronto  Office :  141  King  St.  West,  TORONTO,  ONT. 


Manufacturer  and  Contractor 

Electrical  Supplieis 


ESTIMATES  FURNISHED  FOR 


•    •    •  • 


Experimental  Apparatus,  Models,  Patterns  and  Light  Machinery. 
Electrical  Apparatus  of  all  kinds  repaired. 

COIVIIVIUTATORS  A  SPECIALTY 


Storage  Batteries,  Doctors'  and  Dentists'  Electrical 
Apparatus  and  Machinery. 


Sole  Agent  in  Canada  for 

J.  I.  wmi  mmtrn 

any  voltage,  candle  power,  shape,  size  or  color. 

FITZGERALD'S  ELEGTRIG  AND  GAS  FIXTURES. 


44  Bleury,  cor.  Jurors  St. 

MONTREAL,  CANADA 
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Tbe  Canadian  Office  &  School  Furniture  Co. 


STEAM  VSERS 

Desiritiff  lltp.  services  of  COMPETEXT  KN- 
OJNKJSHS  of  any  class,  can  obtain 
sober,  intelliffent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

A.  E.  Edkins,  President,  care  Boiler  Inspec- 
tion &  Insurance  Co.,  Toronto. 

Jas.  Robertson,  Secretary  Montreal  Branch, 
1420  Mignonne  Street,  Montreal. 


FOR 

EVERY 

BXJSIN^ESS 


Interested  in  any  branch  of  the  Hardwure 
Wrought,  Cast  Steel  or  Spun  Metal  Trades, 
he  will  find 

"  Ttie  Hardware  Merchant " 

acts  like  a  right  bower,  and  keeps  you  posted 
on  all  business  changes  and  iterjis  of  note.  Its 
market  quotations  are  reliable.   $2  per  year. 

THE  J.  B.  MeLEAN  CO.,  Ltd., 

10  Front  Street  East. 
Published  weekly.  TORONTO,  ONT. 


liill  Patent  Friction  Pulleys 


AND  CUT  OFF  COUPLINGS 

For  Electric  Light  Stations  and  all  purposes  where  intermittent  power  is  required. 


Miller  Bros.  &  Toms, 


(Successors  to  Miller  JBros.  &  Mitchell) 

MONTREAL,  QUE. 


Toronto  Office :  74  York  Street. 

ESTABLISHED  18G9 


The  Canadian  Locomotive 
and  Engine  Co.,  Ltd.  .  .  . 


Kino^ston,  Ontario, 


MANUFACTURERS  OF  -  - 


Locomotive,  Marine  . . . 
and  Stationary  Engines 


ARMINGTON  &  SIMS'  HIGH  SPEED  ENGINE 

FOR  ELECTRIC  LIGHT  BLAIsT,  ETC. 


NOTICE. 


THE 
HAZLETON 
BOILER. 

The 
Handiest, 
Safest, 

and 

Most 
Economical 
>  Boiler. 


The  Canadian  Locomotive  &  Engine  Co. ,  Limited,  of  Kingston,  Ontario,  have  the  e.xclusive  license 
•for  building  our  Improved  Patent  High  Speed  Engine  for  the  Dominion  of  Canada,  and  are  fur- 
■nished  by  us  with  drawings  of  our  latest  improvements. 

Providence,  R.  L,  Nov.  i8il),  1889.  (Signed)        ARMINGTON  &  SIMS. 


"CYCLE"  GAS  ENGINE 

IMPULSK  KVtKV  REVOLU I  ION  without 
a  sep.iratc  puinp.    NO  i^LIDE. 


Doseriptive  Catalogues  of  the  above  on  application. 


IV. 
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thh  garlock  packing  company 

MANUFACTURERS  OF 

Garlock^ s  Patent  Steam,    Water  and  Ammonia 


DEALERS  IN  ComGr  Cathapine  and  Rebecca  Streets, 

Usudurian  and  Plumbago  Flange  Packmg 
and  Engineers'  Supplies. 


Elastic  Ring  Our  Packing  is  in  use  in  over  2000  Engine  Rooms  in  Canada.      Write  for  Catalogue  and  References. 


Hamilton,  Ont. 


Spiral. 


LONDON  MACHINE  TOOL  CO., 

ONTARIO, 


LONTDOJ^. 


MANUFACTURERS  OF 


Machinist     Brass  Finishers'  Tools 

L.  A.  MORRISON,  with  A.  R.  WILLIAMS,  General  Agents,  TORONTO,  ONT. 

It  is  no  longer  necessary  to  import  Carbon  Points. 


THE  PETERBOROUGH  CARBON  AND  PORCELAIN  CO 

(31,I]>/EITE3r5) 

....  can  furnish  them  equal  to  any  in  the  world,  as  they  are  ..... 


MANUFACTURERS  OF 


CARBON  POINTS  for  all  Systems  of  Arc  Light,    BATTERY  PLATES,    CARBON  BRUSHES, 

and  nil  kinds  of  Porcela  n  far  Elertriciil  and  Hardtvare  lines. 


OAK 

TANNED 


BELTING 


TORONTO 

7s  ttork:  street? 

Telephone  475. 


THE  J.  G.  MCLAREN  BELTING  GO.  Montreal 


VDLCANIZED  FIBRE  CO.  — — -  -.3. 
sc..  MA«up.c.uHEHs  OP  flARD  VDLCANIZED  FIBRE 

In  Sheets,  Tubes,  Mods,  Sticks  and  special  shapes  to  order.  Colors,  Bed,  Black  and  Grey, 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD, 

Factoru:  WILMINGTON,  DEL.  OFFICE.:  14  DEY  ST.,  NE,W  YORK. 

Please  mention  the  Electrical  News  when  corresponding  with  advertisers. 

ThePenberthy  .  .  . 

....  Automatic  Injector  is  the  Standard. 

BE  W ARB  OF  IMITATIONS  !  TAKE  NO  OTHEB. 

In  use  in  hundreds  of  electrical  power  plants 
....  in  the  United  States  and  Canada  .... 


Send  for  Circular 
and  Price  List. 


PENBERTHY  INJECTOR  CO 

I       r„„.....    w.:^...  n..         Office :  DETROIT,  MICH. 


Factory  at  Windsor,  Ont 


CANADIAN 


I  r#  w  w  vy  V 

I  k%  M  M  0a\  /a 


I 


LECTHCALNEWS 


I 


11 


NGINEERING 


QURNAL 


OLD  SERIES,  VOL.  XV.— No.  4. 
NEW  SERIES,  VOL.  IIL— No.  6. 

Toronto  and  Montreal,  Canada,  June,  1893. 

(PRICE  lo  CENTS 
1    $i.oo  Per  Year. 

MAGNOLIA  METAL 

 IN  USE  BY  

Eight  Leading  Governments. 

BEST  ANTI-FRICTION  METAL  FOR 

hiQh-SDeed  Engine,  Dunamo,  Rolling-Mill,  Steamship,  Railroad,  Saw-Mill,  Gotton-Mill,  PaDer-Mill,  Woolen-Mill, 
Silk-Mill,  Jute-Mill,  Rubber-Mill,  Sugar-Mill,  Flour-Mill  and  all  Machineru  Bearings. 

Mf\GNOLIf\  f^NTl  -  FRICTION  M&Tf\L  CO., 

London  Office:  75  Queen  Victoria  St  Owners  and  Sole  Manufacturers, 

^'::Z:,fffi:e:V^^^^^^  CorUandt  street,  NEW  YORK. 

JOHN  LANGTON  &  CO. 

Canada  Life  Building,  Toronto 

ELEGTmGf\b  -  ENGINEERS  ■  f\ND  -  GONTRf\GTORS 

   Complete  Plants  installed. 

Plants  requiring  special  combinations  of  Electrical  Machinery  a  Specialty. 

V  CORRESPONDENCE  SOLICITED. 

DiREGT-DRIVEN"  PyNflMOS  tor  large  and  small  plants.       SLOW  SPEED  GENERftTORS  AND  MOTORS. 
Sole  Canadian  Agents  for  the  Waddell-Entz  Alkaline  Storage  Batteries. 


Automatic  Arc  Dynamos  and  Lamps. 
Direct  Current  Incandescent  Dynamos. 
Alternating  Current  Incandescent  Dynamos. 
Transformers  of  High  Efficiency. 
Electric  Motors.    All  Electric  Supplies. 

Our  record  for  the  past  lo  years  as  Electrical  Manufacturers  guarantees  purchasers  saris- 
faction.    Ask  our  customers  about  cost  of  repairs  on  Ball  apparatus. 


EXCLUSIVE  DOIHINION  REPRESENTATIVES  OF  . 


National  Electric  Mfg.  Co. 


THE  BALL  ELECTRIC  LIGHT  COMPANY,  LIMITED, 

Incorporated  1882.  70  Pearl  Street,  TORONTO. 


II. 
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Montreal  Insulated  Wire  Works. 
J.  ROSS,  SON  &  CO., 

MANUFACTURERS  OF 

INSULATED 
ELEGTRIGWIRES 

And  Wires  for  Annunciators, 
Offices,  Magnets  and 
Dynamos. 


Factory:  4i>^  William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed, 
p.  O.  Box,  1496. 

E.  GflRL  BRElTHftUPT 

CONSULTING 

Electrical  Engineer 

Graduate  in  Electrical  Engineering  at  Johns 
Hopkins  University,  Baltimore. 

 Address  :  BERLIN,  ONT. 


SIMPLE  AND  COMPOUND. 

Containing  all  the  best  points  of  standard  Ameri- 
can High-Speed  Engines  and  several 
improvements. 


Eugene  F.  Phillii-s,  President. 


John  Carroll,  Sec.  and  Treas. 


THE  MONARCH  ECONOMIC  BOILER, 

Strongest  and  Most  Portable  Boiler  in  Use. 

CONTRACTORS  FOR 

High  Grade  Power  Plants,  Seating  and 
Ventilating  Apparatus,  etc. 


ROBB  ENGINEERING  CO.,  Limited, 

AmJierst,    -    Nova  Scotia. 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium   for  advertise- 
ments for   '  Tenders.' 


I  CANADIAN  CONTRACT  RECORDi 

TORONTO.  3 
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Dear  Sir, — Making  reference  to  J.  C.  Taylor  &  Co.'s  Boiler  Composition  which  you  supplied  us  a  few  months  at^o,  besj  to  say 
that  we  have  given  it  a  thorough  test,  and  find  it  to  fully  verify  all  your  representations  as  to  its  excellence  in  being  able  to  remove 
all  scale  from  the  tubes  and  inside  of  boiler,  and  we  find  in  using  it,  that  it  takes  even  a  less  quantity  than  is  represented  to  do 
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all  and  every  one  who  have  steam  boilers  and  wish  to  save  money  in  fuel  by  keeping  their  boiler  perfect!)-  clean,  and  cannot  recom- 
mend it  too  highly.  \'ery  truly  yours,  STE\'ENS  &  HL'RNS. 
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THE  BURSTING  PRESSURE  OF  CYLINDRICAL  BOILERS. 

Several  conespondents  have  recently  asked  for  an  explana- 
tion of  the  rule  for  finding  the  bursting  pressure  of  boiler  shells. 
The  following  article  is  offered  as  a  general  answer  to  all  these 
inquiries. 

Figure  i  shows  an  end  view  of  such  a  shell,  with  the  thick- 
ness purposely  exaggerated.  Let  us  assume  that  when  the  shell 
bursts  it  will  separate  along  the  line  AB,  sc  as  to  come  apart  in 
the  manner  indicated  in  Fig.  2.  Now,  although  the  steam  pres- 
sure acts  perpendicularly  to  the  curved  shell  at  every  point,  as 
indicated  by  the  arrows,  yet,  so  far  as  blowing  the  two  halves  of 
the  boiler  apart  is  concerned,  the  effect  is  the  same  as  though  the 
steam  pressure  acted  vertically  against  a  flat  plate  equal  to  the 
boiler  in  length,  and  equal  in  width  to  the  diameter  of  the  boiler. 
To  make  this  plain  let  us  consider  Fig.  3,  which  shows  each 
half  of  the  boiler  with  a  flat  plate  welded  to  it  along  its  open  side. 
Now  it  is  a  matter  of  common  experience  that  a  structure  like 
one  of  these  halves  will  not  move  upwards  or  downwards,  when 


it  apart  must  be  exactly  equal  to  the  force  tending  to  hold  it 
together;  so  that 

Pressure  per  sq.   in.  x  dta}>ieter—'2l<.  strain  per  sq.  in./ thickness/ leiii>lh , 

This  is  equivalent  to  saying  that 

Pressure  per  sq.  in.  x  diameter  =  2  x  strain  per  sq.  in.  x  thickness. 
And  this,  again,  is  equivalent  to  saying  thai 

Pressure  per  sq.  in.  Y  radius  x.  2=2  y.  strain  per  sq.  in.  /  thickness. 
That  is, 

P7  essui  e  per  sq.  in.  x  radius  =  strain  per  sq.  in.  x  thickness. 
Now,  when  a  boiler  bursts  it  does  so  because  the  strain  on  the 
shell  has  become  equal  to  the  tensile  strength  of  the  material ; 
so  that  in  this  case  our  last  formula  becomes 

Bursting  pressure  x  radius  =  tensile  strength  x  thickness. 
This  is  the  ordinary  rule  for  finding  the  bursting  pressure  of  a 
cylindrical  boiler,  except  that  it  is  usually  expressed  in  the  fol- 
lowing slightly  different  manner: 

tensile  strens^th  x  thickness. 

Bur stitte  pressure  =  -r-  

^  radius 

The  bursting  pressure  of  a  boiler  shell,  therefore,  is  found  by 


Fic.  1; 


Fig. 


Fig.  3. 


Fig.  4. 


steam  is  admitted  to  its  interior.  That  is,  if  it  were  put  on  a  pair 
of  scales  the  pressure  of  the  steam  against  its  inner  surfaces 
would  not  make  it  weigh  less  or  more  than  before.  It  follows, 
therefore,' that  the  total  upward  pressure  of  the  steam  against 
the  shell  is  precisely'  equal  to  the  total  downward  pressure 
against  the  flat  plate;  the  greater  area  of  the  curved  shell  being 
exactly  compensated  by  the  obliquity  of  the  pressure  against  it. 

Let  us  now  consider  Fig.4.  The  total  z/'/war^/ pressure  of  the 
steam  against  the  upper  half  of  the  shell  is  equal,  as  we  have 
seen,  to  the  pressure  against  a  flat  plate  such  as  that  shown  in 
the  cut,  extending  across  the  middle  of  the  boiler.  That  is,  it  is 
equal  to 

Pressure  -per  sq.  in.  x  area  of  flat  plate. 
But  the  area  of  the  flat  plate  is  equal  to  the  length  of  the  boiler 
multiplied  by  its  diameter;  so  that  the  total  upward  pressure, 
tending  to  blow  off  the  upper  half  of  the  boiler  is  equal  to 
Pressure  per  sq.  x  diameter  x  length. 
This  upward  force  is  resisted  bv  the  strain  on  the  boiler  shell, 
as  indicated  by  the  arrows  at  A  and  B.    The  total  strain  on  one 
square  inch  of  sectional  area  multiplied  by  the  number  of  square 
inches  of  sectional  area  that  Would  be  broken  across  if  the  boiler 
should  burst.    The  area  of  the  fracture  along  each  side  (>f  the 
boiler  would  be 

Thickness  of  boiler  x  length  of  boiler. 
and  since  there  is  one  such  strip  on  each  side  of  the  boilei,  the 
total  area  broken  across  would  be 

2  X  thickness  x  length., 
and  therefore  the  total  strain  at  AawAB,  tending  to  hold  the  boil- 
er together,  is 

3  X  st>  ain  per  sq.  in.  of  sectioti  x  thickness  x  length. 
So  long  as  the  boiler  does  not  burst,  the  force  tending  to  blow 


multiplying  the  tensile  strength  of  the  material  in  pounds  per 
square  inch,  by  the  thickness  of  the  shell  in  inches,  and  dividing 
by  the  radius  in  inches. 

In  this  demonstration  we  have  assumed  the  shell  to  be  a  solid 
sheet  of  metal,  without  joints.  In  practice  the  strength  of  a 
boiler  is  reduced  exactly  in  proportion  to  the  strength  of  its 
longitudinal  joints,  so  that  we  must  multiply  the  result  obtained 
by  the  foregoing  rule  by  the  decimal  representing  the  efificiency 
of  the  joint.  fThe  question  of  the  efificiency  of  joints  has  been  so 
frequently  and  fully  considered  in  the  The  Locomotive  that  it 
is  not  necessary  to  discuss  it  in  this  place.)  The  foregoing  for- 
mnla  therefore  becomes 

r,     ,■      .  tensile  slrensthx  thickness  xeffciency  of  loin 

Bursting  pressure—  2  £  < — -i.  

radius 

which  means  that  in  actual  boilers  we  find  the  bursting  pressure 
by  multiplying  the  tensile  strength  of  the  material  by  the  thick- 
ness of  the  plate  attd  by  the  cfficiencv  of  the  joint,  and  then 
dividing  by  the  radius. 

In  conclusion  we  shall  give  a  few  numeiical  examples  of  the 
use  of  the  foregoing  formula  and  rule. 

Ex.'\MPLK  I.  What  is  the  bursting  pressure  of  a  steel  boiler 
(tensile  stiength  55,000  lbs.),  48  inches  in  diameter  ,ind  five- 
sixteenths  inch  thick,  with  single  riveted  longitudinal  joints 
whose  efficiency  is  56  per  cent.?  Ans.  The  radius  of  this 
boiler  is  24  inches,  so  that  the  rule  gives 

/>//'/'j//«ff' ^r^jj«r^=  55,000  X  5  16  X  .564-24  =  401  lbs.  per  sq.  in. 

Example  2.  What  is  the  bursting  pressure  of  a  steel  boiler 
(tensile  strength  55,000  lbs.)  60  inches  in  diameter  and  :'s  inch 
thick,  with  triple  riveted  longitudinal  joints  whose  efficiency  is 
75  per  cent.?  An^  The  radius  of  this  boiler  is  33  inches,  and 
the  rule  gives. 

Bursting  pressure  =^^l,ocx>x  }i  x  .70 -=-30  =481  lbs.  per.  sq.  in. 
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Example.  3.  What  is  the  bursting  pressure  of  a  steel  boiler 
(55,000  lbs.  tensile  strength),  66  inches  in  diameter  and  )i  inch 
thick,  with  triple  riveted  longitudinal  joints  whose  efficiency  is  75 
per  cent.?  Ans.  The  radius  of  this  boiler  is  33  inches,  and  the 
rule  gives 

Bursting^  ^>/-^jj«>-^=55,ooox  >^  x. 75-^-33  =  469  lbs.  per.  sq.  in. 

Example  4.  What  is  the  bursting  pressure  of  a  steel  boiler 
(tensile  strength  55,000  lbs.),  72  inches  in  diameter  and  Y%  inch 
thick,  with  double  welt  butt  longitudinal  joints  whose  efficiency 
is  87.5  per  cent.?  Ans.  The  radius  is  36  inches,  and  the  rule 
gives 

Bursting  /r4?jj'«^^=55,ooo x  ^  x .875-=- 36  =  501  lbs.  per  sq.  in. 

After  we  have  found  the  bursting  pressure,  the  safe  working 
pressure  may  be  found  by  dividing  the  bursting  pressure  by  a 
suitable  factor  of  safety.  We  consider  5  to  be  the  best  factor  of 
safety  when  all  things  are  considered,  though  we  sometimes 
allow  4I  when  the  workmanship  is  known  to  be  first-class,  and 
the  materials  of  which  the  boiler  is  made  have  been  carefully 
selected  and  tested.  With  a  factor  of  safety  of  5,  the  safe  work- 
ing pressures  in  the  foregoing  examples  are  as  follows  : 
Example  i,  401 -4-  5  =80  lbs.,  in  Example  2,  481 -=-5  =96  lbs  ;  in 
Example  3,  469^5  =  94  lbs.;  and  in  example  4,  501 -=-5=  100  lbs. 
—  The  Locomotive.   

ELECTRICAL  MEASURING  INSTRUMENTS.* 

By  L.   M.  PlNOLET. 

Notwithstanding  its  broad  title,  the  aim  of  this  paper  is  simply  to 
describe  some  of  the  volt  and  ammeters  most  generally  used  in  practical 
work  and  the  principles  of  their  operation.  In  such  instruments  the  current 
to  be  measured,  usually  passes  through  a  coil  of  one  or  many  turns  of  wire 
and  produces  a  magnetic  field  which  is  proportional  to  its  strength.  This 
extent  of  the  movement  gives  an  indication  of  the  strength  of  the  magnetic 
field  and  thus  of  the  excitmg  current.  The  deflection  must  be  opposed  by  a 
controlling  force  which  is  generally  that  of  an  opposing  magnetic  field, 
gravity  or  some  elastic  force  such  as  that  of  a  spring. 

Ammeters  have  a  low  resistance  for  several  reasons,  the  principal  of  which 
is,  that,  if  their  resistance  were  not  low,  the  strength  of  the  current  to  be 
measured  would  in  many  cases  be  reduced  by  this  resistance,  and  an 
incorrect  reading  would  be  given.  For  a  similar  reason,  voltemeters  have  a 
high  resistance.  If  their  resistance  were  low,  the  E.  M.F.  to  be  measured 
would  be  affected,  if  not  considerably  reduced,  by  the  current  shunted 
through  the  instrument.  Voltmeters  are,  in  fact,  very  sensitive  ammeters, 
or  more  properly  milli-ammeters  ;  the  sensitiveness  being  secured  by  hav- 
ing many  turns  of  fine  wire  in  the  coil.  The  resistance  of  a  voltmeter  being 
constant,  if  the  E.M.F.  at  its  terminals  be  doubled  the  current  flowing 
through  the  instrument  will  be  doubled  also,  and  will  in  every  case  be 
directly  proportional  to  the  E.M.F.  Thus  the  readings,  though  produced 
by  the  current  indicate  the  voltage  of  the  circuit  which  is  being  measured. 
On  the  same  principle,  additional  resistance  put  in  series  with  a  voltmeter 
increases  the  range  of  its  readings.  For  example,  if  an  instrument  reading 
up  to  100  volts,  have  its  resistance  increased  ten  times,  it  will  then  read  up  to 
1,000  volts,  for  the  current  flowing  through  the  instrument  due  to  i,ooo  volts 
will  be  the  same  as  that  formerly  produced  by  the  loo  volts. 

In  a  large  class  of  commercial  instruments,  the  deflection  of  the  pointer  is 
produced  by  the  action  of  the  current  upon  a  piece  of  iron.  These  instru- 
ments are  of  simple  construction,  but  are  open  to  the  objection  that  the 
residual  magnetism  of  the  iron  affects  the  correctness  of  the  readings. 
However,  by  using  very  pure  and  soft  iron,  the  residual  magnetism  can  be 
eliminated  to  a  large  degree  so  as  to  render  such  instruments  available  for 
commercial  use  where  extreme  accuracy  is  not  necessary. 

Among  this  class  may  be  mentioned  the  magnetic  vane  instruments,  in 
which  there  are  two  vanes  of  thin  soft  iron,  one  of  which  is  moveable  and 
carries  a  pointer.  The  vanes  are  placed  in  a  coil  through  which  the  current 
passes,  and  the  repulsion  between  their  similar  poles  which  are  adjacent  to 
each  other,  causes  the  deflection.  In  the  T-H  ameters  and  voltmeters,  a 
thin  strip  of  iron  carrying  a  pointer  is  pivoted  eccentrically  in  the  coil. 
The  action  depends  upon  the  principle  that,  a  piece  of  iron  in  a  coil  through 
which  a  current  is  passing,  if  not  exactly  in  the  center  will  be  attracted  to 
one  side  of  the  coil. 

In  another  class,  the  current  is  measured  by  the  attraction  or  repulsion 
between  two  parts  of  the  circuit.  One  of  the  advantages  of  this  type  of 
instrument  is,  that  it  can  be  used  for  measuring  continuous  or  alternating 
currents,  lor  the  attraction  or  repulsion  between  the  two  parts  of  the  circuit 
is  not  affected  if  the  current  be  reversed  in  both.  A  disadvantage  is,  that 
the  action  is  proportional  to  the  square  of  the  current  and,  therefore,  at  one 
end  of  the  scale  the  divisions  are  usually  very  close  together,  and  at  the 
other  end  they  are  far  apart. 

A  recently  devised  instrument  of  this  kind,  is  the  Weston  alternating  and 
direct  current  voltmeter,  which  has  been  so  perfected  that  its  readings  are 
direct  and  the  divisions  of  the  scale  nearly  equal.  Other  instruments  of  this 
class,  are  the  dynamometers  and  Lord  Kelvin's  ingenious  electric  balances. 
In  the  latter,  the  attraction  between  a  fixed  and  movable  portion  of  the  cir- 
cuit is  weighed,  and  the  strength  of  the  current  is  calculated  from  the  weight 
required  to  balance  its  attraction. 

"Abstract  of  a  paper  read  before  the  Montreal  Electric  Club. 


The  permanent  magnet  instruments  have  desirable  qualities  which  render 
them  very  suitable  for  practical  use.  In  them,  the  current  passes  through  a 
coil  in  the  field  of  the  permanent  magnet.  One  of  the  advantages  of  this 
arrangement  is  that  the  force  with  which  the  movable  coil  is  deflected  is 
directly  proportionate  to  the  strength  of  the  current.  Not  only  does  this 
permit  the  readings  to  be  direct,  but  the  indications  are  accurate  through 
the  whole  range  of  the  instrument,  from  zero  to  the  end  of  the  scale. 
Nearly  all  the  other  forms  of  instruments  have  what  is  called  a  "  best  of 
range,"  for  which  their  readings  are  most  accurate,  and  beyond  which 
they  are  only  approximate.  In  many  of  them  no  divisions  are  marked  on  the 
scale  for  lo  or  20  degreei  from  the  zero  point. 

If  the  magnetic  construction  of  a  permanent  magnet  instrument  be  good, 
and  proper  care  has  been  taken  in  selecting  and  artificially  ageing  its 


Fig.  I.  Fig.  2. 


magnet,!  t  will  remain  accurate  for  many  years,  provided  it  be  used  with 
due  care.  The  change  of  reading  has  been  found  to  be  generally  less  than 
one  per  cent,  after  three  years  continuous  use. 

These  principles  of  construction  are  illustrated  in  figures  i  and  2,  which 
represent  a  Weston  direct  current  volt  or  ammeter.  This  consists  essentially 
of  a  permanent  magnet  provided  with  soft  iron  pole  pieces,  between  which 
js  a  core  of  soft  iron  so  as  to  reduce  the  magnetic  lines  of  force  and  pro- 
duce a  strong,  uniform  field  for  the  movable  coil,  which  is  pivoted  on 
jewelled  bearings  and  carries  a  pointer.  The  coil  is  set  at  an  angle  to  the 
lines  of  force  between  the  pole  pieces,  and  when  a  current  passes  through  it 
tends  to  turn  so  as  to  be  parallel  to  these  hnes,  and  thus  a  deflection  is 
produced. 

Galvanometers  are  correctly  speaking  instruments  in  which  a  magnetized 
needle  is  placed  in  the  center  of  a  coil  and  the  controlling  lorce  is  the  earth's 
magnetism  or  the  field  of  a  magnet  at  a  distance.  They  are  not  suitable 
for  general  commercial  use,  for  the  controlling  field  is  distorted  by  the 
proximity  of  masses  of  iron  or  of  strong  currents,  and  the  accuracy  of  the 
instrument  is  destroyed.  Very  sensitive  galvanometers  are  made,  having  a 
great  number  of  turns  of  wire  iii  the  coils,  using  strongly  magnetized 
needles,  and  weakening  the  controlling  magnetic  fields.  Furthermore,  the 
needles  are  usually  provided  with  a  mirror  which  reflects  a  beam  of  light  on 
a  scale,  so  that  very  small  deflections  may  be  visible  and  be  accurately 
measured. 

Hot  wire  instruments  operate  on  an  entirely  different  principle  from  those 
already  described  ;  the  deflection  being  produced  by  the  expansion  of  a  wire 
by  the  heating  effect  of  the  current  flowing  through  it.  They  are  suitable 
for  either  alternating  or  continuous  currents  andare^not  affected  appreciably 
by  strong  magnetic  fields  such  as  those  of  dynamos.    They  are  specially 


Fig.  3. 


adapted  for  use  in  plants  that  are  subject  to  jars  or  constant  motion,  such  as 
occur  on  board  a  ship  or  railway  train.  One  of  the  best  known  of  these 
instruments,  is  the  Cardew  voltmeter,  in  which  a  very  fine  platinum-silver 
wire  is  enclosed  and  supported  by  a  tube  of  compound  metal,  whose  co- 
efficient of  expansion  is  equal  to  that  of  the  wire.  The  ordinary  pattern 
reads  to  120  volts,  and  contains  12  feet  of  wire,  which  passes  several  times 
up  and  down  the  tube  and  finally  passes  around  a  pulley,  geared  with  a 
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small  magnifying  pinion  carrying  a  pointer.  In  this  way,  aslight  change  in 
the  length  of  the  wire,  produces  a  magnified  deflection. 

Though  the  magneto  bell  can  scarcely  be  classed  as  a  measuring  instru- 
ment, it  is  so  extensively  used  that  some  mention  should  be  made  of  it. 
The  magneto  is  a  small  electric  generator,  whose  armature  is  turned  by 
hand,  and  which  generates  an  alternating  current.  The  current  actuates  a 
polarized  bell  which  is  arranged  to  ring  through  any  resistance  up  to  the 
stated  capacity  of  the  instrument,  usually  from  10, coo  to  50,000  ohms- 
Notwithstanding  the  fact  that  these  instruments  are  unreliable  and  are 
subject  to  give  false  results,  they  are  largely  used  owing  to  their  cheapness 
and  convenience.  The  principal  source  of  error  is  due  to  the  alternating 
current,  which  is  affected  by  the  self-induction  and  static  capacity  of  the 
circuit  which  is  being  tested.  Cases  are  liable  to  arise  were  the  bell  will 
ring  on  a  perfectly  insulated  line,  owing  to  its  static  capacity,  or  the  self- 
induction  of  a  continuous  or  grounded  circuit  would  be  sufficient  to  prevent 
the  bell  from  ringing.  To  overcome  these  objections,  the  use  of  continuous 
current  magnetos  with  high  resistance  buzzers  or  detector  galvanometers, 
has  been  advised. 

In  England,  portable  magneto  generators  are  used  in  connection  with 
direct  reading  ohm  meters.  All  that  has  to  be  done  to  measure  the  insula- 
tion resistance  of  any  circuit,  is  to  connect  the  instrument  with  the  circuit 
and  the  ground.  Upon  turning  the  handle,  the  needlepoints  at  once  to  the 
resistance.  The  ohm-meters  usually  have  a  range  of  from  five  thousand 
to  five  million  ohms  and  are  graduated  in  thousands  of  ohms.  The  gen- 
erator generates  a  continuous  current  having  a  voltage  of  100  to  120  volts, 
when  the  handle  is  turned  at  about  120  revolutions  per  minute. 

The  operation  of  ohm-meters  is  based  upon  the  law  that  the  resistance  of 
a  circuit  is  equal  to  its  voltage  divided  by  the  current.  In  these  instruments, 
two  coils  at  right  angles  to  each  other  act  upon  a  needle,  as  shown  in  figure 
3.  The  coil  B  has  a  comparatively  low  resistance  and  is  connected  in 
series  with  the  line  or  resistance  R.  The  other  coil  A  has  a  high  resistance 
and  is  connected  as  a  shunt  across  the  terminals  of  the  generator,  i'he 
field  of  the  coil  A  is  proportional  to  the  E.  IVI.  F.  and  that  of  B  to  the  current 
through  the  circuit.  The  field  of  B  opposes  that  of  A,  and  the  needle  is 
moved  more  or  less  to  one  side  or  the  other  according  to  which  field  is  the 
stronger.  In  this  way  the  resistance  of  the  circuit  is  indicated  approxi- 
mately. 


MICA  FOR  ARMATURE  INSULATION.* 

The  introduction  of  mica  into  practice  appears  to  have  been 
brought  about  in  the  following  manner: — An  accident  would 
happen  to  an  armature,  and  before  the  next  night  it  must  needs 
be  repaired.  In  order  to  make  the  temporary  remedy,  mica 
sheets  or  b.irs  would  be  interposed.  In  the  case  of  subsequent 
accidents,  the  portion  prepared  by  mica  was  the  last  to  yield. 
Therefore  it  was  proposed  to  build  the  armature  primarily  with 
mica.  But  this  change  took  place  very,  very  gradually,  but 
surely.  Manufacturers  of  stoves,  the  leading  houses  being  also 
importers  of  mica,  soon  experienced  a  growth  in  the  mica 
department  of  their  business,  until  at  present  some  import  more 
for  the  electrical  industry,  especially  for  armature  use,  than  for 
stoves.  Why  it  v/as  not  employed  from  the  first,  no  one  could 
positively  assert,  otherwise  than  to  guess  that  no  one  probably 
thought  of  it,  or  insulation  was  not  considered  of  much  compara- 
tive importance,  or  cheapness  of  material  in  construction  was  al- 
lowed to  counterbalance  efficiency  of  action  and  dut  ability. 

Of  all  substances,  mica  probably  is  the  best  material  for  use 
in  armatures,  if  it  is  desired  to  obtain  not  only  efficient  electiic 
insulation,  but  also  durability  under  the  influence  of  heat.  The 
highest  temperature  to  which  an  armature  is  subjected,  even  by 
short-circuit  or  bad  construction,  will  have  no  injurious  effect 
upon  mica.  Mica,  thick  or  thin,  inay  be  held  in  a  gas  flame 
without  cracking,  burning  or  melting.  It  remains  unaffected. 
The  reason  of  this  is  better  understood  when  it  is  remembered 
that  it  consists  of  aluminic  silicate,  containing  also  potassic, 
sodic  and  lithic  silicates,  and  soine  ferrous  and  ferric  and  man- 
ganic oxides.    Its  chemical  constitution  varies. 

One  quality  of  micai  s  that  which  is  commercially  termed  am- 
ber mica,  and  is  usually  mined  in  Canada.  It  is  so  named  from 
its  appearance  ,and  not  because  it  is  amber  or  in  any  other  way 
similar  to  it  than  in  its  colo;  India  mica  is  a  commercial  form 
noted  for  its  uniform  cleavage,  extreme  thinness  of  its  lamina?, 
flexibility  without  fracture  and  its  resistance,  which  is  much 
higher  than  that  of  amber.  Carolina  mica  is  another  variety. 
It  is  obtained  in  sheets  in  the  western  part  of  ~North  Carolina. 
It  is  the  best  mica  for  stoves,  but  it  is  too  hard  for  some  electri- 
cal purposes.  Mica  occurs  in  so  many  specific  forms  that  par- 
ticular names  have  been  given  to  it. 

Muscovite  is  one  of  the  most  coinmon  varieties.  It  occurs  in 
dififerent  colors,  namely,  a  dark  green,  yellow,  brown,  white  and 

*  From  a  paper  on  "Armature  Insiilat  on  "  by  Chas.  W.  Jefferson  and  H  W 
Dyer,  read  before  the  American  Institute  of  Electrical  Engineers. 


gray.    This  is  the  form  usually  found  in  small  scales  in  ffranile, 

gneiss,  and  mica  schist,  and  at  the  same  time  it  occuts  m  larger, 
tougher  sheets  than  any  other  form.  A  complete  scale  is  irregu- 
larly hexagonal  in  shape.  Lepidolite,  or  lithia  mica,  has  a  pear- 
Iv  lustre,  as  distinguished  from  the  vitreous  luster  of  muscovite. 
Its  scales  are  usually  very  small,  and  it  is  found  in  limited 
varieties  of  granite  and  gneiss.  Cryopholite  is  a  subvariety  of 
lepidolite.  A  characteristic  feature  of  the  form  meionite  con- 
sists in  its  occurring  much  cracked  within.  It  has  been  found  in 
geodes.  Pjiotite  is  a  form  found  in  volcanic  rocks  in  small 
scales.  It  contains  much  iron  and  magnesia  compounds. 
Phlogopite  occurs  usually  in  limestone.  Its  subvarieties  are 
aspidolite  and  manganophyllite.  A  very  little  variety  is  lepido- 
melane.  It  is  also  practically  opaque.  Its  subvariety  is  astro- 
phyllite. 

The  insulating  power  of  mica  is  superior  to  that  of  any  other 
substance  applicable  to  armatures.  An  advantage,  peculiar  to 
itself,  is  its  even,  laminated  structure.  How  wonderful  is  the 
thinness  of  its  individual  layers  !  A  piece  of  ordinary  writing 
paper  is  about  .005  inch.  Mica  layers  have  been  obtained  of  a 
thinness  of  .00003  inch.  Mechanical  difficulties  prevent  its  be- 
ing split  thinner.  By  pasting  it  upon  a  hard  surface  and  split- 
ting it  off  as  much  as  possible,  the  remaining  fragments  are  so 
thin  as  to  become  beautifully  iridescent.  The  builder  of  arma- 
tures can  therefore  split  the  sheets  into  any  desired  and  uniform 
thickness  with  great  ease  and  accuracy.  An  interesting  properly 
of  mica  and  one  not  generally  recognized,  is  its  homogeneity  of 
structure  and  clear  transparency,  although  so  black  when  thick. 
The  writer  used  a  piece  one-quarter  of  an  inch  thick  for  obser- 
ving the  late  solar  eclipse.  The  effect  was  better  than  with 
smoked  glass  and  as  efficient  as  black  glass  much  thicker. 

A  valuable  property  of  mica  in  connection  with  commutator 
insulation  is  its  proper  degree  of  hardness,  whereby  it  does  not 
wear  awav  too  rapidly  under  the  action  of  the  brushes.  If  rubber 
were  used,  for  example,  even  if  it  did  not  burn,  yet  it  would  w  ear 
off  and  sparking  result,  because  the  commutator  surface  would 
not  be  truly  cylindrical.  The  brushes  would  be  set  in  vibra- 
tion. Again,  mica  is  capable  of  the  finest  pulverization,  so  that 
any  wearing  which  does  take  place  does  not  result  in  the  libera- 
tion of  gritty  particles,  which  would  also  cause  sparking.  .Such 
mishaps  occur  with  hardened  artificial  plastic  insulators.  The 
insulation  should  be  just  so  thick  that  the  current  cannot  jump 
across  from  one  section  to  the  other. 


CANADIAN  ELECTRICAL  ASSOCIATION. 

A  meeting  of  the  Executive  Committee  of  the  above  Associa- 
tion was  held  in  Toronto  on  May  17th.  Several  gentlemen 
upon  application  were  elected  to  inembership  in  the  Association. 
It  was  decided  that  if  satisfactory  arrangements  can  be  made, 
the  second  annual  meeting  of  the  Association  shall  be  held  on 
the  Industrial  Exhibition  Association  grounds,  Toronto,  on 
Tuesday  and  Wednesday  of  the  second  week  of  the  Exhibition. 
The  arrangement  of  the  details  was  left  in  the  hands  of  the 
Toronto  members  of  the  executive.  The  Secretary  was  author- 
ized to  communicate  to  electrical  manufacturers  the  time  and 
place  of  the  annual  convention  and  suggest  that  they  make 
application  for  space  for  exhibits.  A  resolution  of  thanks  was" 
passed  to  the  President  and  Mr.  A.  B.  Smith  for  having  in  the 
interest  of  electric  lighting  companies  successfully  opposed  at 
Ottawa  the  passing  of  legislation  which  would  have  oper.ued 
most  injuriously  to  the  electric  lighting  business. 

The  Secretary  read  letters  from  six  or  seven  members  of  the 
Association  who  have  kindly  consented  to  prepare'  papers  for  the 
annual  convention.  In  order  to  facilitate  the  proper  discussion 
of  these  papers,  it  is  intended  to  have  copies  ot  them  printed  and 
distributed  to  members  prior  to  the  date  of  meeting. 

The  outlook  for  the  coming  convention  is  a  most  promising  one. 
It  devolves  upon  every  member  to  do  what  he  can  to  making 
the  September  meeting  one  of  the  greatest  possible  interest. 


QUESTIONS  AND  ANSWERS. 

"Subscriber,"  Chatham  :  Can  you  give  me  the  name  of  a 

firm  in  Canada  who  manufacture  steam  traps. 

Ans. — As  we  do  not  know  of  any  firm  in  this  line,  we  would 

feel  obliged  if  any  of  our  readers  would  furnish  the  required  in- 
mat  ion. 
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THE  COST  OF  STEAM  POWER  PRODUCED  WITH  ENGINES 
OF  DIFFERENT  TYPES  UNDER  PRACTICAL  CONDI- 
TIONS, WITH  SUPPLEMENT  RELATING  TO  WATER 
POWER.* 

(  Concluded.) 
Bv  Charles  E.  Emery,  Ph.  D. 
(34)  The  writer  finally  presents  in  columns  G  \.q  N  inclusive 
the  total  cost  per  net  horse-power  per  year  for  coal  at  the  seve- 
ral prices  stated,  first  for  ordinary  working  hours,  and  second 
for  20  hours  per  day  for  the  full  year.    An  examination  of  the 
several  columns  shows  clearly  that  for  cheap  fuel  and  short 
hours  the  engines  of  fair  economy  and  least  cost  give  the  most 
economical  results  when  both  the  cost  of  fuel  and  the  collateral 
and  interest  charges  are  considered.    Such  a  result  would  be 
anticipated  in  relation  to  non-condensing  engines,  hViXii  is  some- 
what SU7 prisitig  io  find  that  the  compound  engines  of  compara- 
tively moderate  price  show  better  economy.,  everything  considej-ed, 
than  the  higher  priced  triple-compound  engines.,  if  we  reject  the 
results  shown  in  the  last  line,  which,  as  already  stated,  it  is 
believed  cannot  be  obtained  in  average  practice.    For  the  10 
hours'  day  with  coal  at  $2  per  ton,  the  lowest  result  is,  for  the 
assumed  conditions,  shown  in  line  /,  referring  to  special  triple 
compound  high  speed  condensing  engines.    Unfortunately  more 
conditions  have  had  to  be  assumed  in  relation  to  this  type  of 
engine  than  for  any  of  the  others.    They  are  being  made  speci- 
ally for  electrical  purposes  of  extra  weight  and  with  extra  length 
of  bearings,  and  the  prices  available  would,  with  proper  allow- 
ance for  erection,  give  prices  higher  than  stated.    However,  the 
result  is  very  little  different  from  that  shown  in  lines  G  and  // 
for  compound  engines  high  and  low  speed,  or  even  for  the  simple 
low  speed  condensing  engine,  line  F,  on  the  one  hand,  or  the 
triple  compound,  linesy  and on  the  other.    This  similarity 
in  final  cost  is  certainly  very  interesting,  and  examining  columns 
//,  /  and  J  referring  to  cost  at  $3,  $4,  and  $5  per  ton,  we  find 
that  although  the  total  cost  per  year  increases,  the  relative  cost 
for  engines  of  different  kinds  varies  but  little.  At  the  $5  rate  the 
high  speed  compound  engine,  line  (J,  has  fallen  $1.43  per  horse- 
power per  year  behind  the  low  speed  compound  engine,  line  H, 
and  $2.67  behind  the  high  speed  triple  compound,  line  /,  on 
basis  assumed,  but  the  latter  with  its  lower  assumed  original 
price  and  higher  coal  consumption  is  holding  its  own  substan- 
tially with  the  higher  priced  compound  engine,  line /.  The  same 
relations  practically  hold  for  20  hours  per  day  with  cheap  coal, 
and  it  is  not  until  we  reach  column  A'' for  20  hours  per  day  and 
coal  at  $5  per  ton  that  the  higher  priced  engines  (rejecting  as 
before  line  L)  show  any  decided  superiority,  and  even  under 
these  circumstances  the  difference  is  comparatively  not  great. 

(35)  The  writer  next  presents  in  columns  O  to  F  inclusive  the 
total  cost  per  horse-power  per  yeai  for  electric  railroad  and 
other  variable  work  requiring  50  per  cent,  extra  plant  to  obtain 
the  average  power.  In  making  these  comparisons  the  insurance 
has  been  increased  to  ij  per  cent.,  the  engine  renewals  to  4  per 
cent,  and  the  boiler  renewals  to  5  per  cent. 

(36)  Attention  is  called  to  the  fact  that  although  all  the  costs 
have  been  raised  in  the  latter  case,  the  general  relations  have 
been  very  little  modified.  For  short  hours  and  low  priced  coal, 
the  medium  priced  engines  show,  if  anything,  still  better  results 
than  on  the  previous  basis.  The  engines  requiring  the  least  fuel 
only  show  to  advantage  for  long  hours  and  high  priced  coal,  and 
even  then  as  will  be  seen  in  column  V,  the  results  for  the  last 
four  lines,  excluding  /,,  are  remarkably  near  uniformity. 

(37-38)  The  writer  then  discusses  the  effect  of  using  boilers 
of  less  first  cost  than  first  assumed  and  presents  a  comparison 
on  this  basis  in"^able  II  (not  here  reproduced).  The  result  is 
to  favor  the  engines  requiring  most  fuel,  for  the  reason  that  they 
require  more  boiler  power  for  a  given  net  power.  Attention  is 
called  to  the  fact  that  the  same  effect  would  result  for  reducing 
either  the  cost  of  the  coal  as  previously  stated,  or  the  cost  of 
handling  and  firing  the  same. 

(39.)  The  writer  states  that  a  reduction  in  the  cost  of  the 
numerous  attachments  and  appurtenances  necessary,  or  claimed 
to  be  necessary,  in  connection  with  3  steam  plant  will  decrease 
the  interest  charges  generally,  in  a  higher  proportion  for  the 
more  economical  engines. 

*  An  abstract  of  a  paper  read  before  the  American  Institute  of  Electrical  Engi- 
neers, March  71,  1893,  and  printed  in  the  N.  Y.  Electrical  Engineer.  For  conveni- 
ence of  reference  to  the  original  paper,  the  paragraphs  in  the  abstract  have  been 
numbered  to  correspond  with  the  original  paper. 


(40)  The  rules  adopted  for  calculating  the  various  columns  of 
Table  I  are  shown  by  algebraic  formula  ;  the  notation  being  in 
terms  of  the  letters  distinguishing  in  several  columns. 

(41)  The  writer  discusses  the  losses  in  economy  due  to  the  use 
of  non-condensing  engines,  with  varying  loads,  for  the  reason 
that  the  back  pressure  forms  a  very  large  proportion  of  the  total 
resistance  to  overcome  when  the  loads  are  light  and  the  expan- 
sion is  limited  when  the  loads  are  very  heavy.  The  former  con- 
sideration partly  militates  against  the  use  of  triple  compound 
engines  without  a  vacuum,  unless  the  steam  pressure  is  200 
pounds  or  upward. 

(42-45)  The  writer  then  shows  that  considerable  changes  in 
either  one  of  the  various  items  will  not  greatly  vary  the  final 
result.  The  following  table  is  presented  to  show  for  four  of 
the  various  engines  referred  to  in  Table  I  the  distribution  of  the 
various  items  of  cost.  An  examination  of  this  table  shows  that 
the  collateral  charges,  line  2,  or  the  operating  expenses  except 
coal  and  interest  are  very  nearly  constant,  or  about  equal  to  the 
cost  of  coal,  line  i,  for  the  economical  engines,  and  decrease  the 
percentage  of  saving  due  to  economy  of  fuel  simply  by  increasing 
the  amount  upon  which  the  saving  is  to  be  applied.  The  inter- 
est, line  4,  on  the  contrary,  tends  to  neutralize  the  economy  due 
to  increased  coal  consumption  and  therefore  makes  the  cost  of 
power  under  ordinary  citcumstances,  when  everything  is  con- 
sidered, substantially  the  same  for. a  number  of  different  kinds 
of  engines  showing  considerable  differences  in  coal  consumption. 


Simple  High 
Speed  Non- 
Condensing. 

Compound 
High  Speed 
Condensing. 

Special  Triple 
Compound  High 
Speed  Condensing. 

Triple  Compound 
Slow  Speed 
Condensing. 

Lines  of  Table  i. 

A 

G 

I 

K 

(i)  The  costs  of  coal  at  $3.00  per 
ton.  Col.  r,  for  a  ten  hours 
day  are  for  the  engines  staled 
in  the  headings  at  the  right. 

$19.09 

$17-57 

$  9.84 

$  8.91 

(2)  The  collateral   operating  ex- 
penses,   excluding  interest, 
are 

(Line  E-line  D) 

$10. 69 

$  9-i8 

$  9.06 

■  $  9.11 

(3)  The  interest  charges.  Col.  D,, 
are 

$  6.39 

$  5-6t 

$  S-95 

$  7-30 

(4)  The  total  costs,  Col.  H,  are 

$36.17 

$26.36 

$24.85 

$25-32 

(47)  The  writer  states  that  the  paper  should  not  be  considered 
a  criticism  of  the  practice  or  views  of  others  or  serve  to  dis- 
courage the  higher  development  of  the  steam  engine.  The  in- 
vestigation simply  shows  under  what  conditions  the  higher- 
priced  machinery  is  more  economical  and  under  what  condi- 
tions the  saving  in  fuel  is  balanced  by  other  considerations.  In 
some  cases  other  conditions  must  be  included  for  a  complete 
solution  of  the  problem.  For  instance,  in  large  steamers  mak- 
ing long  voyages  econoinical  machinery  secures  in  addition  to 
the  saving  in  the  cost  of  fuel  a  saving  in  the  space  required  to 
carry  the  machinery  and  fuel  and  thus  increases  almost  in  geo- 
metrical ratio  the  efficiency  of  the  ships.  This  may  not  be  true 
for  vessels  making  very  short  trips  or  stopping  a  large  propor- 
tion of  the  time  in  port.  Reference  is  made  to  the  high  expendi- 
tures warranted  m  some  mining  regions  where  coal  is  very  high- 
priced  and  illustrated  by  the  remarkable  work  of  Mr.  E.  D_ 
Leavitt  in  this  direction.  The  paper,  however,  states  that  the 
development  of  the  great  West  is  now  so  modifying  the  condi- 
tions that  a  change  of  policy  will  be  initiated  even  at  the  Calumet 
&  Hecla  mines  in  the  near  future.  The  writer  during  a  recent 
business  investigation  with  an  electrical  outlook  ascertained 
that  the  prices  of  coal  in  Duluth  and  Superior,  beyond  the  Calu- 
met &  Hecla  peninsula,  are  even  now  reduced  even  to  those  rul- 
ing on  seabord,  due  to  the  coustruction  and  operation  of  large 
whaleback  steamers  which  take  wheat  eastward  and  coal  on 
their  return  trips. 

('48)  The  writer  states  that  the  considerations  expressed  in 
the  paper  may  prevent  the  lise  of  specially  designed  pumping 
engines  in  the  future  where  coal  is  reasonably  cheap  and  con- 
cludes that  the  further  perfection  of  the  steam  engine  will  not 
be  hindered  by  the  general  facts  stated,  since  with  the  deve- 


June,  1893 


CflNflDlAlSl    EliECTF^lCflb  JSIEWS 


8.3 


lopment  of  mining  industries  ;it  great  distances  from  coal  fields 
the  closest  economy  in  the  use  of  fuel  will  secure  the  best  com- 
mercial results.  In  order,  however,  to  secure  such  results  for 
growing  enterprist  s,  electrical  and  otherwise,  in  the  cities  and 
towns  along  lines  of  communication  already  established,  the 
writer  believes  that  the  field  will  be  occupied  by  cheaper  en- 
gines of  simple  construction,  which,  though  not  securing  the 
maxium  economy  in  fuel,  will  so  reduce  the  capital  upon  which 
interest  and  dividends  ate  to  be  paid  as  on  the  whole  to  repre- 
sent not  only  better  commercial  policy  but  better  engineering, 
because  based  on  more  complete  conditions. 

SUPl'LEMENT  RELATING  TO  WATER  POWER. 

(49)  The  writer  states  that  it  will  be  impossible  in  connection 
with  his  paper  to  make  a  satisfactory  comparison  of  the  relative 
advantages  of  steam  and  water  power  under  different  condi- 
tions, but  as  the  cost  of  steam  power  has  in  the  paper  been  con- 
sidered on  a  somewhat  different  basis  than  customary  previously, 
he  considers  it  important  to  examine  the  cost  of  water  power 
briefly  in  the  same  way,  more  particularly  to  show  what  amount  can 
be  paid  for  the  developinent  of  a  water  power  in  competition  with 
steam  power.  He  does  not  think  that  examples  should  be  select- 
ed where  Nature  has  specially  favored  the  development  of  water 
powers  at  a  nominal  cost  or  where  the  operations  of  the  general 
government  ha\  e  assisted  the  mill  owners  at  the  Falls  of  St. 
Anthony,  but  that  the  question  should  be  discussed  under  more 
general  conditions  such  as  have  been  developed  on  the  Merrimac. 

(50-52)  From  the  paper  of  Prof.  Swain  in  the  census  reports 
and  testimony  in  various  water  suits,  he  concludes  that  the 
development  of  water-power  on  the  Merrimac  has  cost  about 
$142  pel  horse-power,  to  which  the  Merrimac  owners,  are,  how- 
ever, obliged  to  add  the  greater  part  of  the  cost  of  a  steam  plant 
for  use  when  there  is  no  surplus  water,  and  continues  that  it  has 
long  been  known  that  the  water  power. on  the  Merrimac  has 
cost  so  much  for  development  that  could  the  expenditures  be  re- 
called it  would  be  more  economical  to  locate  where  coal  can  be 
obtained  at  cheaper  rates  and  steam  power  used  exclusively. 
Notwithstanding  these  considerations,  however,  a  new  water 
power  is  being  developed  at  Sewall's  Falls  near  Concord,  which, 
it  is  supposed,  however,  will  not  be  subject  to  the  initial  costs  of 
the  other  large  plants. 

(53)  The  writer  considers  the  highest  allowable  cost  for  the 
complete  development  of  a  water  power,  from  the  dam  to  the 
jack  shaft,  to  be  about  $140  per  horse  power  utilized  on  a  10- 
hour  basis.  The  sum  of  the  various  items  of  cost  such  as  de- 
preciation, taxes,  interest  and  operating  expenses,  he  considers 
to  be  about  17  per  cent,  of  the  original  expenditure.  If  the  ex- 
penditure be  $140  per  horse-power,  such  percentage  represents 
$24  per  horse-power  per  year  or  about  the  sarne  as  shown  in  the 
tables  for  economical  engines  and  coal  between  $2  and  $3  per 
ton.  If  there  were  one  company  to  furnish  the  power  and 
another  to  utilize  it,  the  balance  in  favor  of  steam  power  woul  1 
be  somewhat  greater.  When,  however,  the  power  is  used  for 
24  hours  per  day  a  much  greater  original  cost  is  permissible. 

(54)  When  the  power  of  waterfall  is  to  be  delivered  at  a  dis- 
tance, the  allowable  cost  of  actually  developing  the  power  must 
be  decreased  by  that  necessary  to  transmit  the  power  and  act- 
ually deliver  it  to  a  jack  shaft  at  a  given  distance.  An  electric 
transmission  is  undoubtedly  the  most  economical  for  such  a  pur- 
pose. If  ive  add  to  the  cost  of  the  dynamos,  that  of  buildings, 
of  the  hydraulic  connections  to  the  canals,  of  the  turbines,  of 
the  line  and  of  the  installation,  and  finally  add  the  cost  of  the 
motors,  so  that  the  power  is  according  to  the  assumption 
delivered  to  a  jack  shaft,  and  total  cost  of  what  may  be  called 
the  "  electrical  transmission  plant  "  cannot  probably  at  present 
prices  be  put  in  for  $140  for  each  net  horse-power  delivered,  so 
on  a  lo-hour  basis  no  expenditure  could  be  allowed  for  the 
general  development  of  the  water  power,  but  only  for  the 
simplest  hydraulic  connections  to  existing  canals,  etc.  If,  how- 
ever, power  can  be  sold  throughout  the  whole  twenty-four 
hours,  more  than  double  the  price  can  be  obtained  for  the  same 
and  this  will  warrant  doubling  the  total  cost  of  development  un- 
less a  greater  percentage  of  income  is  desired.  At  the  cost  of 
the  electrical  plant  remains  the  same,  the  whole  allowance  in- 
crease may  be  applied  to  the  development  of  the  hydraulic  plant, 
thereby  entirely  changing  the  conditions. 

(55)  The  writer  has  not  hesitated  to  recommend  an  original 
expenditure  of  $200  per  horse-power  for  a  combined  hydraulic 


and  electric  plant  near  large  cities,  where  not  only  the  customary 
income  due  to  incandescent  and  arc  lighting  and  the  use  of 
small  motois  at  high  rates  would  be  available  for  comparatively 
short  hours,  but  where  the  industries  are  such  that  large  units  of 
power  could  be  sold  at  remunerative  prices  on  a  24-hour  basis. 
Even  higher  costs  for  development  would  appear  to  be  warran- 
ted in  some  locations,  but  there  is  no  general  rule  on  the  sub- 
ject. The  allowance  expenditure  in  a  particular  case  can  only 
be  determined  from  calculations  based  on  the  actual  conditions. 

STUDY  OF  ELECTRICITY  BY  ENGINEERS. 

The  following  are  extracts  from  an  address  delivered  before 
the  Nashville  (Tenn.)  Association,  No.  i,  N.  A.  S.  E.,  Jan.  13 
1893,  by  F.  G.  Heeger: 

I  will  once  more  call  your  attention  to  the  necessity  of  study- 
ing, and  as  regards  electricity.  In  the  year  1889  Mr.  Hobart, 
said  that  about  the  year  1895  engineering  papers  will  contain 
advertisements  like  the  following: 

Wanted: — By  a  small  m;\niifaciuring  firm,  a  capable  engineer,  must  be 
able  to  use  indicator,  keep  his  plant  up  and  get  ihe  best  possible  reiulls 
from  fuel  burned.  A  knowledge  of  electricity  indespensable.  Must  know 
how  to  run  dynamo  electric  machines,  and  keep  them  in. good  shape,  (iood 
pay  to  right  man. 

How  far  did  Mr.  Hobart  miss  it?  This  is  sufficient  to  dem- 
onstrate the  great  necessity  of  providing  yourself  with  an  indi- 
cator and  learning  how  to  use  it  with  precision.  How  many  of 
us  would  pass  muster,  if  put  to  a  rigid  test,  to-day?  Can  we 
look  at  a  working  dynamo  and  tell  in  a  minute  whether  or  not 
the  machine  is  doing  its  full  duty?  I  fear  many  a  good  steam 
engineer  would  get  sadly  left  were  he  to  be  judge  according  to 
the  standard  of  1895.  "Why  should  I  know  anything  about 
electricity?"  asks  the  gentleman  on  my  right.  "Why,  I  have 
run  engines  for  thirty  years  and  I  see  no  reason  why  I  should 
become  an  electrician  now.  It  is  my  business  to  run  the  engine 
and  not  the  machinery  it  drives.  If  that  manufacturer  wants  to 
make  electricity  out  of  steain  let  him  hire  an  electrician  to  do  it, 
and  I  will  stay  by  my  engine,  as  I  have  always  done." 

Such  argument  sounds  all  right;  but  it  won't  work,  all  the 
same.  Electricity  is  a  very  peculiar  thing  to  deal  with,  and  it 
cannot  be  handled  by  any  other  than  electrical  methods.  There 
is  no  one  so  capable  of  undertaking  it  as  an  intelligent  engineer. 
Give  him  an  extra  dollar  per  day  and  it  ought  to  be  sufficient 
inducement  for  any  man  to  apply  extra  knowledge  to  a  few 
minutes  work  through  the  day. 

Engineers — is  there  a  man  among  us  worthy  of  being  called 
by  that  name,  who  does  not  hope  some  time  to  get  above  his 
present  level  and  be  "chief  engineer"  of  some  large  establish- 
ment ?  Certainly  every  one  of  us  have  such  ambition  and  should 
put  in  all  his  leisure  time  in  fitting  himself  for  such  a  position. 

Imagine  the  chief  engineer  of  a  large  building,  which  uses 
hundreds  of  electric  lamps,  who  had  no  knowledge  of  electricity^ 
"Well,"  >ou  say,  "what  of  that?"  You  can  see  at  once  that  he 
would  be  at  the  mercy  of  every  young  dude  of  an  electrician 
who  chanced  to  visit  the  plant,  and  even  if  such  a  man  acquired 
such  a  position  he  would  not  be  qualified  to  discharge  his  duty. 

THE  TELEPHONE  GIRL. 

Does  it  ever  occur  to  any  one  of  many  inen,  that  he  is  daily 
taking  part  in  a  strange  proceeding  that  was  never  indulged  in- 
up  to  a  few  years  ago?  Nearly  every  day  he  is  conversing  with 
a  person  whom  he  does  not  see,  perhaps  never  did  nor  never  will 
see.  And  yet  the  conversation  is  as  purely  a  tr.atter  of  course 
as  his  conservation  with  his  wife  at  the  breakfast  table. 

The  particular  reference  is  to  the  Telephone  Girl,  that  Sweet- 
Voiced  Mystery  at  the  Other  End  of  the  Wire,  that  Desirable 
Unknown,  and  Tantalizing  Incarnation  of  Thouartsonearness 
and  Yfitsofarness. 

There  are  others  unknown  with  whom  one  converses  in  the 
course  of  a  busy  day,  but  they  are  nothing  compared  with  the 
Electric  Goddess  of  whose  material  charms  we  wot  not,  but  whose 
voice  is  like  the  thrumming  of  an  elfin  harp  on  a  star-'lumed  night 
in  June,  or  the  tinkling  of  the  lily  bells  that  call  the  fairies  to  their 
revels,  or  the  murmur  of  a  crystal  brook  gliding  over  pebbly  bot- 
toms in  a  sun-filled  meadow. 

But  we  know  not  her  Identity;  we  wonder  who  she  is,  when 
the  'phone  vibrates  click-clickety  with  whirring  and  with  whiz. 
Implore  of  her  to  call  her  name,  she  merries  at  our  bellow ;  with 
laugh  r.ke  pour  pf  mollen  pearls  she  answers  only  "  Hello  l" — 
Toronto  News. 
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CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 

.  Note.-<ecretariesof  the  various  Associations  are  requested  to  forward  us  matter 
for  publication  in  this  Depa.tment  not  later  thaT  the  2o.h  cf  each  month.  

The  annual  meeting  of  this  Association  was  held  on  the  24th 
of  May  at  Shaftesbury  Hall,  Toronto,  the  president,  Mr.  A.  M. 
Wickens,  presiding.  There  were  about  forty  delegates  present, 
from  London,  Brantford,  Gait,  Hamilton,  Peterboro',  Kingston 
and  Toronto.  The  meeting  was  called  together  in  the  morning 
about  1 1  o'clock,  when  the  president  opened  the  proceedings 
with  a  short  address.  He  referred  to  the  satisfactory  progress- 
the  Association  had  made  since  its  legal  organization  two  years 
ago,  pointing  out  the  difficulties  which  had  to  be  contended 
against  during  the  first  year  on  account  of  the  scarcity  of  funds. 
He,  however,  anticipated  that  its  prosperity  would  greatly  in- 
crease during  the  coming  year  as  "funds  were  largely  on  the  in- 
crease owing  to  the  entrance  of  many  new  members.  He  esti- 
mated that  by  the  end  of  the  year  over  300  new  certificates 
would  be  issued,  because  the  examiners  had  now  better  oppor- 
tunities to  visit  the  different  manufacturing  centres  in  the  pro- 
vince. This  work,  he  thought,  should  be  encouraged  and  helped 
as  far  as  possible.  Although  much  had  been  done  in  the  past, 
yet  he  hoped  that  the  large  expectations  of  the  coming  year 
would  be  realized. 

The  Registrar  (Mr.  John  A.  Wills),  presented  his  report  for 
the  year,  which  was  considered  very  satisfactory.  It  showed 
that  there  were  180  certificates  in  force  in  the  province,  and  that 
the  financial  condition  of  affairs  was  good.  After  the  report  had 
been  received  and  adopted,  the  election  of  four  officers  took 
place  to  fill  the  four  vacant  places  left  by  members  retiring  at 
effluxion  of  their  time  of  office  according  to  the  by-laws.  The 
result  of  the  election  was  as  follows:  Mr.  James  Delvin,  (re- 
elected) ;  Mr.  Fred.  Mitchell,  of  London  ;  Peter  Stott,  of  Ham- 
ilton and  Fred.  Donaldson,  of  Toronto. 

The  officers  for  the  coming  year  were  next  appointed  as  fol- 
lows :  President,  John  A.  Wills,  Toronto ;  Vice-president, 
Robert  Dickinson,  Hamilton  ;  Treasurer,  Robert  Mackie,  Ham- 
ilton ;  Registrar,  A.  M.  Wickens,  Toronto. 

A  discussion  took  place  with  regard  to  improving  the  examina- 
tions, and  a  committee  was  appointed  to  consider  the  advisabil- 
ity of  improving  the  questions  and  making  them  more  searching, 
especially  as  regards  the  first-class  certificates.  Up  to  this  date 
the  Board  of  Examiners  have  received  no  pecuniary  remunera- 
tion for  their  services,  but  as  their  work  is  greatly  on  the  increase 
a  by-law  was  passed  after  some  discussion,  allowing  them  a 
small  sum. 

The  meeting  adjourned  at  3  p.  m.  until  the  24th  of  May,  next 
year,  when  it  will  meet  at  London,  Ont.  At  the  close  of  these 
proceedings  the  visiting  delegates  were  conducted  over  the 
Toronto  Electric  Light  Company's  station,  with  which  they  were 
highly  pleased.  Many  of  them  afterwards  left  for  their  homes, 
but  a  few  remained  over  until  the  following  day  and  visited 
other  places  of  interest. 

TORONTO  NO  I,  C.  A.  S.  E. 

At  the  meeting  of  the  above  held  on  the  26th  inst.,  about  50 
were  present.  Among  the  business  transacted  one  new 
apphcation  was  received  and  the  following  resolution  passed  : 

IVkereas—lt  has  pleased  our  allwise  Creator  and  Heavenly 
Father  to  remove  from  this  earth  the  little  daughter  of  oiir 
worthy  friend  and  esteemed  Brother  T.  Graham,  therefore  be  it 
resolved,  that  while  we  bow  in  humble  submission  to  the 
Divine  will  of  our  Heavenly  Father,  we  at  the  same  time  extend 
our  sincere  and  heart-felt  sympathy  to  Brother  Graham,  his 
wife  and  family  in  this  their  hour  of  sorrow,  and  be  it  further 
resolved,  that  a  copy  of  this  resolution  be  sent  to  Brother 
(kaham,  be  spread  on  the  records  of  this  association  ;  and  also 
that  a  copy  be  sent  to  the  Electricai,  News  for  publication. 

At  the  close  of  the  business  meeting  the  association  celebrated 
its  seventh  anniversaiy  with  a  social  and  musical  entertainment. 
Mr.  A.  M.  Wickens  was  asked  to  preside.  In  the  course  of  his 
opening  remarks  he  said  he  believed  these  social  evenings  were 
the  means  of  bringing  the  members  closer  together,  and  of  mak- 
ing the  new-comers  feel  more  at  home.  He  would  hke  to  see 
more  of  them.  The  Association  was  a  means  of  mutual  im- 
provement to  all,  but  members  should  also  encourage  sociability. 
There  was  no  doubt  that  a  large  future  was  before  them,  for 
their  certificates  were  becoming  of  great  value,  and  already  they 
were  of  many  times  more  value  to  the  holder  than  the  cost  of 
obtaining  them 


Mr.  Edkins  corroborated  the  last  speaker  in  reference  to  the 
desirability  of  encouraging  sociability  among  themselves.  There 
were  many  benefits  to  be  derived  from  an  association  like  this, 
and  during  his  visit  to  other  places  he  found  a  better  feeling- 
was  being  shown  to  stationary  engineers.  He  also  referred  to 
the  coming  convention  at  Montreal,  and  invited  the  members 
to  prepare  some  papers  on  interesting  subjects  to  read  there. 
At  any  rate  he  hoped  all  would  make  an  effort  to  be  present,  as 
a  great  time  was  expected. 

Mr.  Lewis  said  he  had  much  to  thank  the  C.  A.  S.  E.  for. 
With  hard  study  and  its  help  he  had  been  able  to  secure  a  first- 
class  certificate  which  he  had  found  of  great  value  to  him.  He 
hoped  all  stationary  engineers  would  endeavor  to  go  in  for  the 
examinations,  and  as  far  as  he  was  able  he  would  be  pleased  to 
help  any  brother  in  this  matter. 

Mr.  Gilchrist  hoped  that  the  social  evenings  referred  to  and 
desired  would  not  be  the  means  of  letting  them  forget  their  main 
object,  education.  A  noble  work  was  being  done  by  tTie  Asso- 
ciation. It  had  elevated  their  work  to  a  point  which  nothing 
else  could  have  done. 

After  a  few  remarks  from  the  vice-president  and  all  present 
had  partaken  of  some  light  refreshments,  Mr.  J.  Martland  was 
called  upon  for  a  piano  solo,  which  was  followed  by  Mr.  Black- 
grove  singing  "  Wonders  of  the  Deep."  A  duet  followed  by 
Messrs.  Blackgrove  and  G.  Grant,  which  received  a  well  earned 
encore.  An  instrumental  trio  by  Messrs.  Walmsley  (guitar). 
Mills  and  McHenry  (banjo),  was  well  rendered,  as  was  Mr.  G. 
Grant's  song,  "  Under  the  Poplar  Trees."  Mr.  McHenry  gave  a 
banjo  solo,  which  was  followed  by  a  solo  fiom  Mr.  Walmsley, 
entitled  "Many  Changes  I  Have  Seen,"  its  reception  compelling 
him  to  give  an  encore.  Mr.  Henry's  song  ''On  the  Bowery,"  and 
Mr.  Grant's  "  Brawley,  How's  Yersel,"  were  well  received.  After 
another  banjo  solo  from  Mr.  McHenry,  Mr.  Walmsley  concluded 
the  enjoyable  entertainment  by  singing  "Always  Do  to  Others 
as  You  Wish  to  be  Done  By." 

After  a  vote  of  thanks,  proposed  by  Mr.  G.  C.  Mooring,  and 
seconded  by  Mr.  J.-  W.adge,  was  passed  to  the  several 
musicians  for  their  talented  services,  the  meeting  was  biought 
to  a  close  by  singing  God  save  the  Queen. 


TELEPHONIC  COMMUNICATION  WITHOUT  A  SPECIAL 
LINE.* 

By  G.  Mareschal. 

I  have  noticed  that  if  I  attach  one  wire  to  a  gas  pipe^  and 
another  to  a  water  pipe  and  connect  the  two  to  a  telephone,  the 
existence  of  a  current  will  be  proved  by  the  sound  in  the  instru- 
ment upon  opening  and  closing  the  circuit.  To  measure  it  I 
have  substituted  a  galvanometer  for  the  telephone  and  as  nearly 
as  I  have  been  able  to  determine  with  the  primitive  apparatus  at 
my  disposal,  the  deviation  corresponds  to  a  quarter  of  a  volt. 
What  is  especially  remarkable  about  the  current  is  its  continuity. 
The  needle  of  the  galvanometer  has  remained  almost  stationary 
for  a  year,  varying  one  or  two  degrees  to  the  right  or  the  left 
during  the  course  of  each  day. 

It  was  my  first  impression  that  I  had  proved  the  existence  of 
an  earth  current,  but  in  view  of  its  continuity  I  came  to  the 
conclusion  that  the  action  was  rather  that  of  a  battery  of  which 
the  water  and  gas  pipes  formed  the  elements,  which  were 
attacked  by  the  media  in  which  they  were  located.  The  positive 
pole  is  the  water  pipe  and  the  negative  the  gas  pipe.  I  ha.\e 
repeated  the  experiment  with  success  in  many  houses  in  Paris 
and  elsewhere  ;  but  no  current  was  found  in  places  where  the 
pipes  were  in  close  contact. 

At  my  own  home  the  current  disappeared  for  about  two 
months  in  consequence  of  the  introduction  of  gas  pipes  in  a 
certain  room.  It  is  likely  that  the  workmen  unwittingly  estab- 
lished a  contact  between  the  two  pipes.  The  experiment  is  an 
interesting  one  to  make;  all  those  who  have  a  common  galvano- 
meter, or  better  yet,  a  telephone,  can  investigate  the  existence 
of  the  current. 

But  can  the  current  be  utilized  ?  The  current  strength  is  so 
small  that  perhaps  it  is  not  likely.  However,  it  would  be  easy 
to  design  some  little  motor  that  would  revolve  indefinitely  and 
this  movement  might  be  utilized  perhaps  by  a  skillful  me- 
chanic for  operating  a  tiny  clock. 

It  is  a  sequence  of  this  experiment  that  the  pipes  are  relatively 
insulated  most  of  the  time,  and  I  wondered  if  they  could  not  be 
used  as  the  two  wires  for  telephonic  communication.  As  a 
matter  of  fact  I  have  been  able  to  talk  with  a  friend  living  six 
doors  away,  using  the  pipes  as  conductors.  The  experiment 
was  conducted  in  a  very  simple  fashion.  In  my  own  room 
were  placed  three  bichromate  cells  and  in  the  circuit  was  con- 
nected a  microphone  without  the  induction  coil  ;  in  the  neigh- 
boring house  was  arranged  the  telephone  connected  to  the  two 
pipes.  An  article  from  a  daily  paper  read  in  my  room  was 
heard  perfectly  in  the  house  of  my  friend.  We  then  elaborated 
the  experiment.  The  microphone  was  placed  behind  the  piano 
and  music  was  heard  in  several  houses  on  the  same  street  and 
on  a  neighboring  street. 

"  Abstract  of  an  article  in  /-a  Nature. 
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THE  EFFICIENCY  OF  THE  STEAM  ENGINE  JACKET, 

The  Institution  of  Mechanical  Engineers  of  England  some- 
time since  created  "The  Research  Committee  on  the  Value  of 
the  Steam  Jacket."  The  second  report  of  this  committee  was 
recently  presented.  In  addition  to  collecting  what  infoi  mation 
they  could  from  outside  sources,  they  presented  in  detail  the 
records  of  five  original  sets  of  experiments,  most  of  which  were 
made  specially  for  this  report.  In  each  case  the  investigation 
covered  the  performance  of  the  same  engine,  both  with  and 
without  steam  in  the  jackets.  The  first  set  of  experiments  was 
made  on  a  compound  jet-condensing  beam  pumping  engine,  the 
second  on  a  triple-expansion  pumping  engine,  the  third  on  a 
compound  mill  engine,  the  fourth  on  the  experimental  engine  at 
the  City  and  Guilds  of  London  Central  Institution,  and  the  fifth 
on  an  experimental  vertical  engine. 

From  the  records  thus  obtained  it  appears  that  the  expendi- 
ture of  a  quantity  of  steam  in  an  immense  jacket  produces  a 
saving  of  a  greater  quantity  in  the  cylinder.  The  ratio  between 
these  two  quantities  is  an  important  factor  in  this  investigation. 
Unfortunately,  the  jacket  water  has  not  been  recorded  in  many 
of  the  experiments  of  which  the  results  have  been  collected  ;  but 
in  all  trials  made  by  members  of  the  committee  it  has  been 
carefully  measured.  In  the  summary  column  q  gives  the  per- 
centage saving  in  feed  water  resulting  from  the  use  of  the  jack- 
ets :  column  p  gives  the  actual  saving  in  pounds  per  indicated 
horse  power  per  hour  ;  and  column  r  gives  the  water  condensed 
in  the  jackets  in  pounds  per  indicated  hotse  power  per  hour. 
The  following  examples  are  taken  from  the  tables  : 


Saving  in 

Water 

feed  water 

Actual 

condensed 

Ratio. 

with  jacket. 

in  jacket. 

a 

q 

P 

r 

p  to  r 

Pounds  per 

No. 

Per  cent. 

Pound 

h.  p.  per  hour 

41.  . 

17.4 

5-15 

3-29 

1.9  to  I 

42.  . 

8.6 

2.76 

1. 20 

2.3  to  I 

43-  ■ 

10.3 

3-50 

t.72 

2.0  to  I 

44.  . 

19.0 

5.82 

I-I3 

5.2  to  I 

No.  44  shows  that  for  every  1.13  pounds  of  steam  expended  in 
the  jackets  there  is  5.82  pounds  less  feed  water  passed  through 
the  cylinder,  the  net  saving  being  thus  4.69  pounds. 

The  experiments  showed  that,  generally,  the  smaller  the  cylin- 
der the  greater  is  the  percentage  of  gain  from  the  use  of  the 
jacket,  arising  doubtless,  from  the  fact  that  a  small  cylinder 
gives  a  larger  jacket  surface  for  a  given  weight  of  steam  passing 
through  it  than  a  larger  cylinder  does. 

In  some  of  the  experiments  it  was  possible  to  measure  both 
the  consumption  of  coal  and  that  of  feed  water  and  as  these 
figures  have  considerable  practical  value  and  interest,  they  are 
in  every  case  added  to  the  results.  Some,  therefore,  form  com- 
plete engine  and  boiler  trials,  but  it  must  be  remembered  that 
the  effect  of  the  jacket  is  measured  only  by  the  consumption  of 
feed  water  and  not  of  coal. 

The  single-cylinder  condensing  engine  experimented  with  had 
a  cylinder  15  inches  in  diameter  by  30  inches  stroke.  The  body 
and  both  ends  of  the  cylinder  were  jacketed.  The  pressure  in 
the  jackets  ranged  from  48  to  187  pounds  per  square  inch  above 
the  atmosphere,  the  result  being  that  the  pounds  of  feed  water 
per  indicated  horse  power  with  the  low  pressure  were  28.85  ^"^d 
with  high  pressure  19.85.  Other  experiments  made  with  engines 
of  the  same  type  showed  an  economy  due  to  the  use  of  the  jacket 
varying  from  7  to  I2>^  per  cent. 

In  experiments  with  a  compound  non-condensing  engine  the 
pounds  of  feed  water  per  indicated  horse  power  per  hour  were 
26.29  without  the  jacket  and  25.25  with  the  jacket.  Two  other 
jacket  experiments  are  also  recorded  which  show  an  economy  of 
15  per  cent.  In  the  test  of  a  tiiple  expansion  condensing  verti- 
cal inverted  engine,  having  cylinders  5,  8  and  12  inches  in 
diameter,  and  10,  10  and  15  inch  stroke,  the  engine  being  on 
three  uncoupled  cranks,  the  results  showed  that  without  the 
jacket  16.42  pounds  of  feed  water  were  recorded  for  each  indi- 
cated horse  power  per  hour,  while  only  13.56  pounds  were 
recorded  with  the  jacket.  In  this  engine  64.7  per  cent,  of  the 
internal  surface  of  a  high  pressure  cylinder  was  jacketed,  67.1 


per  cent,  of  the  internal  surface  of  the  mtermediate  cyhnder,  and 
75.2  per  cent,  in  the  low  pressure  cylinder. 

The  discussion  following  the  presentation  of  this  paper 
brought  out  as  the  most  prominent  feature  the  fact  that  the 
opinions  of  English  engineers  vary  about  as  much  regarding  the 
actual  efficiency  of  the  steam  jacket  as  do  those  of  American 
experts,  and  further,  that  the  Institution  of  Mechanical  Engin- 
eers resembles  our  own  Society  of  Mechanical  Engineers,  in  one 
lespect,  viz.,  that  of  being  fearful  of  advancing  a  positive  opin- 
ion on  any  disputed  topic  either  through  one  of  its  authorized 
committees  or  as  a  body.  Professor  Unwin  said  he  was  sorry 
the  committee  had  decided  not  to  express  any  opinion,  as  that 
curtailed  the  possibility  of  criticism.  He  thought  it  an  extra- 
ordinary fact  that  the  experiments  had  not  produced  a  case  in 
which  the  jacket  had  done  any  harm. 

English  engineers,  as  was  brought  out  during  the  discussion, 
are  practically  unanimous  in  the  belief  that  the  steam  jacket  is 
economical,  but  they  are  not  united  as  to  how  far  the  jacketing 
should  be  carried.  One  speaker  noted  that  there  was  no  case 
mentioned  in  the  report  of  the  pistons  being  jacketed,  and 
said  he  had  known  instances  in  which  the  required  power  had 
not  been  developed  until  the  pistons  had  been  arranged  to  take 
steam  inside.  He  also  advocated  the  jacketing  of  the  piston 
rods,  as  they  must  carry  off  a  good  deal  of  heat  by  passing  from 
the  interior  of  the  cylinder  to  the  air.  He  would  also  jacket  the 
steam  pipe.  He  illustrated  the  value  of  the  jacket  by  stating 
that  the  power  of  an  engine  had  been  increased  from  41^  horse 
power  to  49>^  horse  power  in  five  minutes  by  putting  the  steam 
jacket  into  use. 

It  is  not  necessary  to  further  leview  this  report  or  the  dis- 
cussion it  elicited.  Our  knowledge  of  the  real  work  done  by  the 
jacket  and  of  the  efficiency  its  use  produces  is  being  increased 
little  by  little  ;  yet  there  remains  much  to  be  done  and  many 
experiments  to  be  made  before  we  shall  possess  facts  establish- 
ing the  true  value  of  the  jacket  under  all  conditions.  In  this 
connection  tine  paper  by  Professor  Carpenter  on  steam  jackets, 
read  at  the  last  meeting  of  the  American  Society  of  Mechanical 
Engineers,  and  the  discussion  by  Prof  Thurston  will  be  read 
with  interest. — Iron  Age. 


PRACTICAL  RULES. 

Several  correspondents  of  the  London  Electrician  con- 
tribute a  number  of  approximate  practical  rules,  among  which 
are  the  following  : 

To  reduce  centimetres  to  inches  multiply  by  4  and  deduct 
one  inch  in  every  five  feet.  To  reduce  metres  to  yards,  add 
one-tenth,  deduct  one-tenth  of  this  correction  and  add  one- 
third  of  the  last  correction.  To  reduce  kilometies  to  miles, 
multiply  by  6  and  add  one  mile  in  every  thirty. 

To  ascertain  velocities  in  miles  per  hour,  take  any  convenient 
distance  in  yards,  measure  the  time,  divide  yards  by  the 
seconds  and  multiply  by  two  ;  this  will  give  the  miles  per  hour 
approximately. 

A  horizontal  belt,  one  inch  wide,  running  at  ten  feet  per 
second,  will  transmit  one  horse  power  if  the  pulleys  are  not  too 
small  ;  an  increase  of  width  or  speed  will  transmit  a  propor- 
tional increase  of  power. 

A  pipe  one  inch  in  diameter  holds  one  pound  (or  i  gallon)  of 
water  in  one  yard  running  the  capacity  of  a  yard  of  any  pipe  in 
pounds  may  therefore  be  represented  by  its  diameter  in  inches 
squared  ;  for  greater  accuracy,  add  one-fiftieth.  To  find  the 
capacity  of  a  cistern,  reijiember  that  eight  cubic  feet  contain 
500  pounds,  or  50  gallons  of  water. 

The  resistance  of  any  copper  wire 'is  the  length  in  feet 
divided  by  the  cross-section  in  square  inches  and  multiplied  by 
.000008.    For  greater  accuracy  add  10  per  cent. 

For  finding  approximately  the  current  in  a  wire,  place  it 
parallel  to  the  magnetic  meridian,  place  a  small  w.itch  charm 
compass  under  or  over  it  and  move  it  until  the  deflection  is  45 
degrees,  then  the  difference  from  the  needle  to  the  wire  in  cen- 
timetres multiplied  by  .9  is  the  current  in  amperes.  If  the 
deflection  is  48  degrees  it  is  not  necessary  to  multiply  by  .9  If 
the  distance  is  measured  in  inches,  multipl)  by  .35.  It  will  be 
close  enough  to  divide  the  distance  in  inches  by  3. 


The  Yarmouth  electric  street  railway  have  declareti  a  dividend  of  6  per 
cent,  on  the  eight  iiionlhs  their  system  has  been  operated. 
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Stratford  Branch  No.  3. — John  Hoy,  President;  Samuel  H.  Weir, 
.Secretary. 

Brantford  Branch  No.  4.— Meets  2nd  and  4th  Friday  each  month. 
Thos.  Pilgrim,  President ;  John  Ogle,  Secretary,  Brantford  Cordage  Co. 

London  Branch  No.  5.— Meets  2nd  Tuesday  each  month.  F.  Mitchell, 
President  ;  J.  Mcintosh,  Secretary. 

Brandon,  Man.,  Branch  No.  i.— Meets  ist  and  srd'Friday  each  month, 
in  City  Hall.    A.  R.  Crawford,  President ;  Arthur  Fleming,  Secretary. 

Montreal  Branch  No.  i.— Meets  ist  and  3rd  Thursday  each  month, 
in  Mechanics'  Institute,  204  .St.  James  street.  Thos.  Naden,  President  ; 
Jos.  G.  Robertson,  1420  Mignonne  street.  Secretary. 

St.  Laurent  Branch  No.  2.— Meets  ist  and  3rd  Tuesday  each  month, 
in  Mechanics'  Institute,  204  St.  James  street.  Matthias  Guimond,  President  ; 
Alfred  Latour,  Secretary,  306  Delisle  street,  Sl  Cunegonde. 


Guelph  Branch  No.  6.— Meets  ist  and  3rd  Saturday  each  month  at 
7:30p.m.    J.  A.  Angell,  President;  C.  Jorden,  Secretary. 

Ottawa  Branch,  No.  7.  —  Meets  2nd  and  4th  Tuesday,  each 
riionth,  in  Labour  Hall.  J.  H.  Thompson,  President  ;  J.  B.  Latour, 
Secretary. 

Berlin  Branch  No.  9  — Meets  2nd  and  4ih  Saturday  each  month  at 
8  p.  m.    W.  J.  Rhodes,  President ;  G.  Steinmetz,  Secretary,  Berlin  Ont. 

Kingston,  Association  Stationary  Engineers.— Meets  twice  each 
month  over  No.  i  Fire  Station.  J.  Devlin,  President  :  W.  Gilmour,  P.  O. 
Box  699,  S'cretary. 


For  several  months  past  the  incandescent  electric  lamp  has 
held  a  prominent  place  in  public  attention.  Soon,  however,  its 
glory  will  in  a  measure  be  eclipsed  by  that  of  the  half-forgotten, 
fly  and  heat  dispelling,  comfort-giving  electric  fan. 


The  Canadian  Pacific  Railway  has  locomotives  running  be- 
tween Toronto  and  Montreal  which  have  steam  cylinders  19  inches 
diameter,  24  inches  stroke,  and  using  steam  of  180  lbs.  pressure. 
It  is  probable  that  when  running  at  full  speed,  these  engines  are 
capable  of  giving  out  700  horse  power.  This  power  has  all  to 
be  produced  in  one  boiler  and  the  engine  has  to  carry  its  coal 
supply,  its  water  supply  and  its  chimney.  What  a  saving  in 
some  respects  there  would  be  if  the  trolley  system  were  used. 


In  Toronto  the  other  day  an  old  gentleman  undertook  to 
disembark  from  an  electric  car  while  in  motion.  Result  his  leg 
got  under  the  wheels  and  was  completely  cut  off.  The  account 
of  the  accident  which  appeared  in  the  daily  papers  was  headed 
"The  Cruel  Trolley."  It  should  have  been  headed  "  A  Foolhardy 
Act."  It  IS  full  time  that  the  press  and  a  section  of  the  public 
should  cease  to  charge  to  the  trolley  system  calamities  which 
are  due  to  lack  of  discretion  on  the  pa>  t  of  those  making  use  of 
electric  cars. 


The  value  of  mica  as  an  insulating  material  is  creating  for  it 
a  large  demand  on  the  part  of  manufacturers  and  users  of  elec- 
trical apparatus.  Canada  fortunately  happens  to  be  one  of  the 
few  localities  where  deposits  of  this  material  are  found.  In  the 
provinces  of  Ontario  and  Quebec  exists  in  abundance. 
Now  that  its  value  has  become  apparent,  there  is  an  eagerness 
displayed  by  local  aud  foreign  capitalists  to  secure  conj^rol  of 
these  Canadian  deposits,  which  will  doubtless  yield  handsome 
profits  in  the  near  future  to  the  owners. 

Thp:  conspicuousness  to  be  secured  by  advertising  matter  at- 
tached to  telegraph  poles  leads  wide-awake  patent  medicine  and 
other  business  concerns  to  constantly  seek  to  obtain  for  their 
announcements  this  coveted  position.  These  announcements, 
like  Jonah's  gourd,  spring  into  existence  in  a  night,  and  poles 
that  the  previous  evening  bore  no  inscription,  blazon  forth  next 
morning  the  merits  of  somebody's  liver  cure.  The  alertness  of 
the  telegraph  companies'  officials  suffices  to  reduce  the  evil  to  a 
considerable  extent,  but  seems  powerless  to  entirely  prevent  it. 

Canadians  have  been  accustomed  to  congratulate  themselves 
on  their  freedom  from  destructive  cyclones  such  as  are  of  fre- 
quent occurrence  in  some  parts  of  the  United  States.  The 
grounds  of  their  gratulation  have  been  severely  disturbed,  how- 
ever, by  wind  storms  of  hitherto  unknown  severity  which  have 
lately  swept  over  this  country,  the  last  of  which  occurred  about 
ten  days  ago  and  caused  great  destruction  of  property.  These 
storms  entail  heavy  damage  on  telegraph  and  telephone  poles 
and  wires,  and  should  they  prove  of  frequent  occurrence  will  no 
doubt  hasten  the  adoption  of  the  underground  system. 


Methods  of  saving  coal  are  numerous,  too  numerous  to  men- 
tion. One,  however,  deserves  a  brief  notice.  For  some  time 
past  packages  of  a  mysterious  compound  have  been  for  sale 
which  was  guaranteed  to  effect  a  saving  of  from  15%  to  40%  by 
merely  dissolving  it  in  water  and  sprinkling  on  the  coal  before 
putting  it  in  the  furnace.  It  was  sold  in  paper  packages  at  25 
cents  per 'package.  It  has  recently  been  discovered  that  the 
wonderful  compound  is  crushed  rock  salt,  worth  about  as  much 
as  the  paper  in  which  it  is  put  up,  rather  less  than  more.  Its 
value  as  a  fuel  saver,  resides  very  largely  in  the  water  used. 
Let  us  have  bottled  sea  water  next.  Perhaps  it  is  to  get  fuel 
saving  mixture  for  their  locomotives  that  the  C.  P.  R.  Co.  have 
sunk  the  salt  wells  up  near  Windsor. 
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Accidents  from  the  burstin[;-  of  fly  wheels  still  continue,  and 
probably  will  so  long  as  wheels  designed  for  use  with  slow 
speeds  are  put  upon  highspeed  engines.  It  has  been  estimated 
that  for  a  cast  iron  rim  of  solid  metal,  the  bursting  strain  pro- 
duced by  the  centrifugal  force  will  equal  the  tenacity  of  the 
metal  when  the  velocity  of  the  rim  is  about  430  feet  per  second. 
If  there  be  joints  in  the  rim,  the  strength  of  the  joint  must  be 
found,  as  it  may  be  much  less  than  that  of  the  solid  rim.  A 
factor  of  s'lfety  of  ro  should  be  used,  which  will  reduce  the  high- 
est safe  speed  for  a  solid  cast  iron  rim  to  about  one  mile  per 
minute. 

Mention  was  made  in  the  Electrical  News  for  May  of  the 
fact  that  according  to  the  provisions  of  the  Railway  Act,  a 
street  railway  becomes  in  the  eye  of  the  law  a  railroad  when 
horses  are  discarded  and  electricity  is  adopted  as  the  pro- 
pelling power.  The  Customs  authorities  were  brought  to 
a  recognition  of  this  fact  recently  when  the  Niagara  Falls  and 
River  Railway  Co.  brought  suit  to  recover  $4,320  paid  in  duty 
on  rails  imported  from  England  on  the  ground  that  the  tariff 
provides  for  the  free  entry  of  steel  lails  weitjhing  not  less  than 
25  pounds  per  lineal  yard,  for  use  in  railway  tracks.  The 
Crown  at  first  contended  that  electric  "  lailways"  should  be 
classed  as  "  tramways,"  but  subsequent  to  the  trial  abandoned 
this  contention,  and  consented  to  judgment  being  given  for  the 
amount  sought  to  be  recovered. 

Poor  economy  in  the  operating  of  an  electric  light  or  power 
plant  is  that  which  saves  a  few  dollars  in  wages  but  allows  dirt 
to  accumulate  and  general  disorder  to  become  part  of  the  plant, 
so  much  so  that  a  breakdown  or  some  similar  occurrence  event- 
ually happens,  which  then  costs  infinitely  more  to  repair  or 
renew  than  it  would  otherwise  have  done.  Let  it  be  understood 
that  we  are  not  opposed  to  the  strictest  economy  possible  on  the 
part  of  those  who  are  the  responsible  heads  of  electrical  com- 
panies, for  in  this  economy  the  dividends  are  sure  to  appear. 
What  we  have  reference  to  is  that  parsimonous  economy  that  is 
sometimes  used  to  produce  large  profits  at  the  expense  of  the 
good  running  and  perfect  maintenance  of  the  plant.  Nor  is  it 
good  policy  in  constructing  a  plant  to  pursue  economy  to  such  a 
point  that  with  the  expenditure  of  a  few  more  dollars  the  work 
might  be  done  in  a  more  substantial  mannei  such  as  would  save 
a  lot  of  expense  in  the  future  care  and  running  of  the  plant. 
We  have  in  mind  a  large  station  that  for  fine  work  and  expen- 
sive construction' lip  to  the  floor  line  could  not  be  improved  up- 
on, but  from  that  floor  line  to  the  roof  consists  of  a  flimsy  frame 
and  iron  structure  that  is  bound  to  cost  more  to  keep  in  order 
than  if  built  with  brick  or  stone  walls  and  an  iron  roof,  not  to 
say  anything  of  the  danger  of  fire  wiping  it  entirely  out  of  exist- 
ence. Had  the  construcfion  been  of  the  reverse  order,  fire  could 
not  find  anything  to  start  with  or  feed  upon,  hence  a  lower  rate 
of  insurance,  less  repairs,  and  last  but  not  least,  considerable 
less  anxiety  and  worry  for  fear  of  fire.  It  would  not  then  be  ne- 
cessary to  dot  (lie  place  all  over  with  fire  extinguishers,  the  cost 
of  which  could  have  been  much  better  employed  in  buying 
bricks  and  mortar. 


High  tension  transmission  of  power  from  the  Niagara  Falls 
will  soon  be  an  established  fact,  if  the  assurance  of  those  having 
the  matter  in  hand  is  to  be  relied  upon.  We  particularly  refer 
to  the  scheme  to  furnish  power  to  the  manufacturers  of  Hamil- 
ton as  put  forth  by  Mr.  John  Patterson,  of  that  city.  The  pro- 
motors  of  the  undertaking  now  promise  that  within  a  month  they 
will  commence  putting  up  a  pole  line  and  stringing  wires  for  this 
purpose.  That  they  have  every  confidence  in  the  success  of 
their  scheme  there  can  be  no  doubt,  they  having  already  of?ered 
the  power  at  a  price  per  H.  P.  to  several  of  the  larger  concerns 
who  are  now  operating  steam  plants.  They  do  not  specify  as 
yet  whether  they  will  operate  two  phase,  three  phase,  or  single 
phase  motors.  The  power  to  start  with  will  be  taken  from  the 
American  side  of  the  falls  until  the  tunnel  on  the  Canadian  side 
is  finished  and  in  working  order,  when  it  will  be  transferred.  It 
is  proposed  to  use  step  up  and  step  down  transformers  and  a 
pressure  of  17,000  or  18,000  volts  on  the  mains.  We  aie  not  at 
present  in  a  position  to  give  particulars  relating  to  the  class  of 
construction  that  they  will  employ,  or  as  to  the  nature  of  the 
precautions  that  will  be  taken  to  keep  their  high  tension  currents 


«7 


on  the  wires,  but  our  readers  sh.dl  know  all  llial  it  is  possible 
for  us  to  learn  as  the  work  progi esses.  We  are  well  aware  that 
some  of  our  best  and  most  prominent  electrical  men  are  skepti- 
cal as  to  the  successful  carrying  out  of  an  undertaking  of  this 
kind,  but  if  this  line  is  constructed — which  now  seems  certain — 
and  works  properly,  their  skepticisn)  must  vanish,  whereas  if  it 
is  a  failure  their  douljts  will  be  more  firmly  rooted  than  ever. 
Of  this  fact  we  are  firmly  convinced,  (hat  if  it  is  possible  to  carry 
power  from  the  Falls  to  Buffalo — and  we  are  told  that  they  are 
already  constructing  the  line  to  that  city — it  is  equally  possible 
to  carry  it  to  Hamilton,  which  is  only  a  few  miles  more  distant 
from  the  source  of  power.  It  is  now  rumored  that  a  company 
has  been  formed  in  New  York  .State  with  a  capital  of  .$10,000,000 
with  the  avowed  purpose  of  carrying  power  by  means  of  buried 
wires  to  all  important  cities  in  New  York  and  even  as  far  as 
New  York  City  itself.  This  of  course,  from  the  present  stand- 
point, seems  preposterous,  but  in  this  age  of  electricity  who  shall 
say  that  it  will  not  be  a  possibility  in  the  near  future. 

THiiRE  are  many  villages  and  small  towns  within  close  range 
of  one  another  that  might  form  a  combine  of  some  sort  and 
have  themselves  supplied  with  electric  lighting,  the  current  be- 
ing generated  in  one  of  them  and  carried  by  means  of  wires, 
etc.,  to  the  others.  This  would  be  especially  feasible  if  one  of 
them  should  happen  to  have  a  small  water  power,  or  if  not  suffi- 
cient water  to  run  a  turbine,  at  least  enough  to  use  for  conden- 
sing purposes.  In  either  case  power  would  be  produced  at  a 
cheap  rate,  and  sold  by  the  parties  operating  the  plant  at  a  nice 
profit.  The  wonder  to  us  is  that  there  are  no  plants  in  opera- 
tion under  such  conditions,  it  being  such  a  simple  matter  to  both 
equip  and  operate  them.  Not  only  does  this  apply  to  arc  light- 
ing for  street  service  but  to  incandescent  lighting  for  house  ser- 
vice as  well.  With  the  high  tension  alternating  system  such 
lighting  can  easily  be  carried  a  distance  of  a  few  miles  at  a  very 
little  loss,  particularly  as  such  lightmg  would  only  be  required 
from  shortly  before  dusk  in  the  evening  until  midnight,  when  the 
dynamo  would  be  stopped,  differing  in  this  respect  from  large 
cities  where  the  run  is  constant  for  the  24  hours  of  each  day. 
The  pole  line  could  be  constructed  at  a  comparatively  small 
cost,  as  small  poles  on  country  roads  answer  as  good  a  purpose 
as  large  ones.  The  fact  that  such  poles  can  be  obtained  fre- 
quently at  a  very  low  price  is  decidedly  in  its  favor.  There 
would  not  be  required  the  preciseness  and  care  in  line  building 
that  is  necessary  where  a  multiplicity  of  other  wiresare  met  with, 
as  in  cities.  This  would  tend  materially  to  lower  the  cost  of 
construction.  Expensive  hangers  would  not  be  needed  for  the 
lamps,  the  main  object  being  to  have  them  put  up  in  a  good 
and  strong  way,  so  as  to  be  able  to  resist  windstorms  and  such 
like.  The  wires  would  be  required  to  be  well  put  up  for  similar 
reasons.  The  size  of  arc  adopted  should  be  1000  or  1200  c.p. 
both  in  stores  and  in  the  streets,  a  single  lamp  using  7  16  in. 
carbons  being  sufficient  for  the  purpose  on  account  of  the  ser- 
vice not  being  required  later  than  midnight.  One  man  with  or- 
dinary intelligence  could  be  taught  in  a  very  short  time  to  oper- 
ate the  plant,  from  the  trimming  of  the  lamps  to  the  running  of 
both  engine  and  dynamo.  A  plant  of  this  kind  operated  in  con- 
nection with  some  manufacturing  business  already  established, 
could  undoubtedly  be  made  a  paying  business. 

The  recent  decision  given  at  St.  Louis  in  the  now  famous 
Edison  Lamp  Case,  will  no  doubt  have  a  marked  effect  on 
the  Incandescent  lamp  industry  in  the  U.  S.,  and  while  being  a 
decided  set  back  for  the  would  be  monopoly,  its  effect  as  regard 
lamp  users  both  in  Canada  and  the  United  States  will  be  de- 
cidedly beneficial.  On  this  side  of  the  line  lamp  users  were 
beginning  to  feel  the  effect  of  the  closing  up  of  se\  eral  factories 
in  and  about  Boston  and  Chicago,  to  overcome  which  some  of 
them  have  even  gone  so  far  as  to  import  lamps  from  Germany, 
with  what  result  we  are  yet  unable  to  say,  except  that  we  know 
there  was  a  saving  in  price  of  about  25  per  cent.  This  saving  is 
of  great  importance  to  a  plant  renewing  say  from  5000  to  10,000 
lamps  a  year,  if  the  life  of  a  lamp  is,  as  represented,  600  to  Soo 
hours.  But  now  that  a  decision  adverse  to  the  monopoly  has 
been  given,  users  will  be  enabled  to  purchase  again  at  the  old 
figures.  What  the  effect  of  a  confirming  decision  on  this  side  of 
the  line  would  be  it  would  be  hard  to  say.  It  seems  to  be  the  pop- 
ular opinion  that  the  patents  in  Canada  are  not  worth  the  paper 
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they  are  written  upon,  notwithstanding  the  fact  that  a  decision 
given  some  time  ago  by  the  Assistant  Commissioner  against 
them  was  reversed  on  a  re-heaiing  before  the  Commissioner  in 
Chief.  This  fact  however  would  have  httle  or  no  bearing  on  the 
case  should  it  ever  be  taken  into  the  Courts  here  and  decided 
entirely  on  its  merits,  for  while  the  Canadian  patent  laws  are 
proverbially  not  the  most  strict  in  existence,  yet  to  live  up  to 
them  there  can  be  no  importation  of  other  then  raw  materials. 
The  question  then  would  hinge  on  whether  the  importing  of 
the  glass  bulb  ready  for  the  fusing  in  of  the  filament  and  the 
importing  of  filaments  ready  for  mounting,  not  to  say  anythirig 
of  the  occasional  bringing  in  of  a  batch  of  complete  lamps, 
would  constitute  in  the  eyes  of  the  law,  the  importation  of  raw 
material  only.  We  certainly  think  it  would  not,  but  the  vagaries 
of  the  law  are  such  as  to  make  one  wary  of  passing  a  positive 
opinion  under  these  conditions.  That  the  owners  of  the  patents 
did  on  various  occasions  import  finished  lamps  and  that  they 
still  continue  to  import  both  bulbs  and  filaments  is  we  under- 
stand an  open  secret  with  quite  a  number  of  individuals  con- 
nected in  one  way  or  another  with  electrical  matters  in  Canada, 
but  aside  from  all  this,  our  opinion  is  that  they  will  never  press 
their  claims  here.  In  fact  only  as  far  back  as  a  couple  of 
months  ago  they  had  not  succeeded  in  producing  a  50  volt  lamp 
that  could  be  classed  as  a  commercial  article,  for  while  giving 
full  candle  power  to  start,  they  in  many  cases  dropped  off  fully 
75  %  in  the  course  of  300  or  400  hours  burning.  There  can  be 
no  question  but  that  the  incandescent  lamp  is  anybody's  property 
both  in  Canada  and  the  United  States,  and  that  lamp  users 
generally  owe  a  debt  of  gratitude,  if  nothing  else,  to  Mr. 
Rhotehamel,  President  of  the  Columbia  Incandescent  Lamp  Co. 
of  St.  Louis,  for  the  active  manner  in  which  he  pursued  and 
carried  to  a  successful  issue  a  defense  remarkable  for  its  clear- 
ness and  conciseness,  which  we  feel  sure  he  was  confident  would 
win  even  before  the  trial  came  off. 


Deputations  representing  twenty  town  and  city  municipalities 
waited  upon  the  Ontario  Government  a  fortnight  ago  to  ask  for 
legislation  which  would  enable  them  to  grant  exclusive  telephone 
privilegesf  or  a  period  of  five  years  in  return  for  a  percentage  of 
profits  of  companies  to  whom  privileges  might  be  given.  This  step 
was  taken  in  view  of  the  judicial  decision  recently  given  aflfirming 
the  illegality  of  such  action  (m  the  part  of  municipalities.  The 
petition  of  the  deputation  was  opposed  by  the  legal  represen- 
tative of  an  •  automatic  telephone  company,  which  was  not  a 
matter  of  wonder.  It  was  ahogether  surprising  and  amusing, 
however,  to  see  a  delegation  from  the  Toronto  Trades  and 
Labor  Council  present  in  opposition  to  the  granting  of  the  re- 
quired legislation.  The  telephone  has  been  properly  termed  a 
natural  monopoly.  One  efficient  telephone  company  in  a  town  or 
city  is  more  satisfactory  to  the  public  than  two  or  more  com- 
panies would  be.  The  existence  of  more  than  one  company 
makes  necessary  the  renting  by  every  telephone  user  of  as  many 
instruments  as  there  are  companies  in  order  that  he  may  be  in 
a  position  to  communicate  with  every  other  telephone  user. 
This  means  additional  expense  and  trouble.  It  means,  so  far  as 
the  companies  are  concerned,  that  they  will  be  unable  to  make 
a  fair  profit,  and  consequently  will  not  be  in  a  position  to  pay 
any  tribute  to  the  municipality.  Thus  it  is  that  with  exclusive 
privileges  granted  to  one  company,  telephone  users  get  a 
better  and  more  efficient  service,  the  telephone  company  is  able 
to  make  a  fair  profit,  and  the  municipality  is  enabled  to  exact 
in  return  for  the  exclusive  privilege,  a  considerable  percentage 
of  the  net  earnings  of  the  company  with  which  to  lighten  the 
rate  of  municipal  taxation.  Strangely  enough,  there  are  found 
people  like  the  Trades  and  Labor  Council,  who,  while  always 
complaining  of  their  condition,  will  refuse  to  allow  anybody  to 
assist  them  in  paying  their  taxes.  The  Legislature,  like  a  wise 
parent,  saw  where  these  short  sighted  people's  interest  lay,  and 
granted  the  municipalities  the  power  they  sought. 

PERSONAL. 

Mr.  L.  H.  Packard,  of  Montreal,  has  been  elected  first  vice-president  of 
the  International  Y.  M.  C.  A. 

Mr.  William  McKenzie,  president  of  the  Toronto  Railway  Co.  has  re- 
turned from  a  trip  to  ligypt  and  the  Holy  Land. 

Peter  Fairgrieve,  formerly  an  employee  of  the  Bell  Telephone  Co.,  Lon- 
don, died  of  consumption,  at  his  parents'  residence,  Detroit,  on  May  15th. 
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SPARKS. 

Messrs.  A.  A.  Wright  &  Co.,  of  Renfrew,  have  purchased  an  incandescent 
lighting  plant. 

Messrs.  Anderson  &  Goddard,  dealers  in  electrical  supplies  at  Ottawa, 
have  dissolved  partnership. 

It  is  announced  that  work  will  commence  immediately  on  the  construction 
of  the  Kingston  electric  street  railway.  The  rails  for  the  road  are  said  to  be 
on  the  way  out  from  England.  ^ 

The  unusual  rise  of  the  Ottawa  River  recently  gave  occasion  for  much 
anxiety  at  Ottawa,  as  the  water  threatened  to  submerge  the  power  plants 
of  the  electric  railway  and  lighting  companies.  Fortunately,  these  appre- 
hensions were  not  realized. 

A  company  exists  at  Calais,  N.  B. ,  with  the  object  of  constructing  an 
electric  railway  five  and  a  half  miles  in  extent  through  the  streets  of  that 
town  and  of  St.  Stephen  which  lies  directly  across  the  river.  Negotations 
are  already  in  progress  for  the  necessary  poles  and  sleepers. 

The  Order  of  Railway  Telegraphers  of  America  spent  a  week  in  Toronto 
early  in  May  in  the  consideration  of  matters  affecting  their  organization. 
They  were  welcomed  to  the  city  by  the  mayor,  and  although  sticking  close 
to  business,  managed  to  see  a  good  deal  of  the  city  and  to  all  appearances 
enjoyed  their  stay  among  us. 

The  Ottawa  Street  Railway  Company  announce  that  they  will  immedi- 
ately set  about  converting  to  the  electric  system  the  present  horse  car  line 
between  New  Edinburgh  and  the  Suspension  Bridge.  An  order  has  been 
given  for  750  tons  of  rails  for  the  purpose.  The  work  is  expected  to  be  com- 
plete by  the  middle  of  August.  Ornamental  iron  poles  will  be  used.  The 
cost  of  building  and  equipping  the  new  roa'd  is  estimated  at  $118,000. 

Mr.  John  Patterson,  projector  of  the  Hamilton  radial  electric  railway, 
says  that  Siemens  &  Halske  have  been  granted  the  contract  for  supplying 
the  wire  and  electric  machinery  and  plant  necessary  to  convey  power  from 
the  Falls  to  Hamilton.  Work  will  be  commenced  at  once,  and  by  October 
the  company  will  be  prepared  to  supply  power.  The  company  expects 
to  supply  power  to  the  Hamilton  Electric  Light  Company  and  the  street 
railway.  The  construction  of  the  radial  road  will  not  be  commenced  until- 
next  year,  as  under  the  company's  charter  it  has  not  the  right  to  expro- 
priate. Mr.  Patterson  has  advertised  for  1,600  poles  to  be  used  in  stringing 
the  wires  between  Hamilton  and  the  Falls. 

The  Canadian  General  Electric  Company  have  bought  out  Hunt  Bros,' 
electric  lighting  and  power  business  at  London  Ont.,  and  will  make  it  the 
nucleus  of  their  new  plant  and  business  in  that  city.  Mr.  Chas.  B.  Hunt 
will  be  in  charge  of  the  business.  A  location  has  been  chosen  on 
the  river  bank  for  the  new  central  station  which  is  to  be  erected.  It  will 
be  a  substantial  brick  building  171  feet  by  52,  with  six  engines  of  about 
1,100  horse  power  in  the  aggregate.  The  arc  lighting  plant  will  be  placed 
in  the  south  end  of  the  building,  with  two  engines  of  200  horse-power  each 
to  drive  the  dynamos.  This  part  of  the  building  will  be  two  stories,  with 
the  repair  shops  up-stairs.  In  the  centre  of  the  ground  floor  will  be  the 
incandescent  lighting  and  power  plant,  driven  by  700  horse  power  engines. 
The  boilers  and  furnaces  are  to  be  in  the  other  end. 
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RULES  FOR  FINDING  PROPER  DIMENSIONS  OF 
STEAM  PIPES. 

,  A  question  that  an  engineer  is  very  often  called  upon  to 
consider  is  whether  the  size  of  the  steam  pipes  leading  to  his 
engine  is  sufficient  to  let  through  the  amount  of  steam  nec- 
essary to  supply  the  engine  without  a  considerable  fall  from 
pressure.  The  engineer  taking  an  indicator  card,  measures 
the  height  of  his  steam  line  above  the  atmospheric  line  and 
gets  at  once  the  pressure  that  was  in  the  cylinder  at  the  com- 
mencement of  the  stroke  and  while  the  engine  was  taking 
steam.  If  this  comes  within  a  very  little  of  his  boiler 
pressure  he  feels  more  satisfied  says  the  Journal  oj  Commerce, 
but  if,  on  the  other  hand,  it  shows  a  considerable  fall  from  the 
pressure  in  the  boiler,  he  at  once  asks  himself  what  he  is  carry- 
ing a  certain  pressure  in  his  boiler  for,  if  it  is  not  to  get  it  into 
his  engine,  and  looks  about  to  see  the  cause  of  the  loss  in 
pressure.  Natuially  the  steam  pipe  is  the  first  object  to  look  at. 
If  it  is  not  sufficiently  covered  there  will  be  a  loss  in  pressure 
from  this  cause,  and  besides  this  a  loss  of  heat  that  represents  a 
considerable  loss  of  fuel  as  well.  An  engineer  can  very  readily 
figure  just  what  this  loss  from  naked  steam  pipes  will  be.  A 
steam  pipe  will  lose  very  nearly  three  heat  units  per  hour  from 
each  square  foot  of  r.adiating  surface  of  the  pipe,  for  every 
degree  difference  in  temperature  between  the  steam  inside  the 
pipe  and  the  air  outside.  Suppose  he  had  50  feet  of  6-inch  pipe 
uncovered,  carrying  steam  at  80  pounds  pressure,  and  the  tem- 
perature of  the  room  was  90°.  It  takes  .57  of  a  foot  in  length  of 
6-inch  pipe  to  give  one  square  foot  of  heating  surface,  and  in  50 
there  would  be  87.5  square  feet  of  heating  surface.  At  80 
pounds  pressure  steam  has  a  temperature  of  324°,  and  the 
difference  between  it  and  the  engine  room  would  be  324-90  = 
234.  As  87.5  X  3  X  234  =  61,42 5  heat  units,  and  as  one  pound  of 
coal  is  not  good  for  more  than  1,000  heat  units,  this  lost  heat 
will  require  61,425-=- 1,000  =  61.4  pounds  of  coal  per  hour,  to  say 
nothing  of  the  loss  in  pressure.  It  would  be  quite  an  easy  thing 
for  an  engineer  to  put  an  indicator  on  his  steam  pipe,  connect  it 
with  the  reducing  motion  of  his  engine  and  take  a  diagram  from 
the  steam  pipe  just  as  he  would  take  a  diagram  from  the 
cylinder.  This  card  would  show  the  fluctuations  of  pressure  in 
his  steam  pipe  and  where  the  piston  was  when  those  fluctuations 
took  place.  This  would  prove  whether  any  loss  in  pressure 
might  be  between  the  pipe  and  chest  or  between  the  chest  and 
the  cylinder.  If  the  diagram  showed  that  immediately  after 
the  engine  piston  jnoved,  there  was  a  noticeable  fall  in  pressure 
in  the  steam  pipe  and  that  this  continued  until  the  engine  had 
cut  off,  then  it  would  be  conclusive  evidence  that  the  steam  pipe 
was  not  large  enough  to  supply  the  demand  for  steam  and  keep 
up  the  pressure.  If,  on  the  other  hand,  the  card  showed  that 
the  pressure  in  the  steam  pipe  varied  little  from  that  in  the 
boiler,  then  the  diagram  would  show  that  any  loss  in  initial 
pressure  in  the  cylinder  was  due  to  the  inability  of  the  steam  to 
get  into  the  cylinder,  and  would  show  that  the  ports  were  re- 
stricted in  area.  A  pipe  diagram  is  the  surest  way  of  proving 
this,  but  it  can  be  approached  by  means  of  figures.  The  best 
engineers  have  found  that  in  supplying  steam  to  an  engine 
throujjh  a  pipe,  the  steam  should  not  be  obliged  to  move  faster 
than  100  feet  in  a  second.  This  is  to  say,  that  if  the  pipe  was 
more  than  100  feet  in  length,  that  particle  of  steam  in  the  pipe 
100  feet  from  the  cylinder  should  have  reached  the  cylinder 
in  one  second.  It  will  make  no  difference  whether  the  steam  is 
cut  off  early  or  late  in  the  stroke,  for  the  steam  must  move  at 
that  rate  of  speed  to  fill  the  cyhnder  while  the  valve  is  open. 
If  the  cylinder  was  required  to  be  filled  once  in  a  second — 
entirely  filled,  without  cut  off— it  should  take  all  the  steam  in 
loo-feet  length  of  the  steam  pipe  in  that  second.  If  it  is  cut  ofif 
at  half-stroke  only  50  feet  of  the  length  of  the  pipe  will  be  taken, 
but  that  50  feet  has  been  moved  through  in  one-half  of  a  second 
and  that  is  at  the  rate  of  100  feet  in  a  second.  So  with  one- 
quarter  cut  off,  only  25  feet  of  the  length  of  the  steam  pipe  is 
relieved  of  its  steam,  but  it  was  relieved  in  one-quarter  of  a 
second.  The  rate,  therefore,  is  the  same  for  all  cut-offs,  for,  if 
there  is  less  space  to  fill  because  of  the  cut-ofif,  the  time  in 
which  it  is  to  be  filled  is  lessened  in  proportion. 

It  is  a  fact  that  the  area  of  the  opening  of  a  pipe,  multiplied 
by  its  length,  will  give  the  volume  that  pipe  will  contain.  Thus 
a  steam  pipe  having  an  area  of  opening  of  20  square  inches,  and 
^00  inches  in  length,  would  contain  a  volume  of  20  x  500=  io,oco 


cubic  inches.  Dividing  this  volume  then  by  its  length  will  give 
the  area  of  opening  of  pipe.  If  we  know,  then,  how  much 
volume  of  steam  must  be  supplied  to  an  engine  in  a  second,  and 
wish  to  put  it  into  a  pipe  100  feet  long  we  have  only  to  divide 
this  volume  by  100  and  get  at  once  what  the  area  of  the  pipe 
must  be  to  contain  this  volume  of  steam.  We  will  have  then  a 
volume  of  steam  in  100  feet  length  of  the  pipe  just  equal  to  what 
the  cylinder  demands,  and  the  steam  will  therefore  move  at  the 
rate  of  100  feet  in  a  second. 

If  the  engine  makes  60  revolutions  a  minute,  then  the  piston 
makes  two  strokes  in  a  revolution,  or  one  second,  and  the 
cylinder  must  be  filled  twice  in  this  second.  .Multiplying  the 
area  of  the  piston  by  its  length  will  give  the  volume  to  be  filled 
in  one  stroke,  and  by  2  will  give  the  volume  to  be  filled  in  one 
second.  If  the  engine  moves  90  revolutions  per  minute,  then 
this  is  xYt  revolutions  a  second,  or  three  strokes,  and  this  must 
be  the  volume  to  be  filled,  the  space  swept  through  by  the  piston 
in  three  stiokes.  The  proper  way  to  figure  this  is  to  multiply 
the  area  of  the  piston  by  the  number  of  feet  the  piston  moves 
through  in  a  second.  Suppose  an  engine  of  42-inch  stroke,  and 
tunning  66  revolutions  a  minute,  or  2x66=132  strokes.  Then 
42  inches  equaling  3^  (feet)  x  132  (strokes)  =  462  feet  in  a  min- 
ute, divided  by  60  =  7.  7  feet  a  second.  Multiplying  this  by  the 
area  of  the  piston  in  square  feet  gives  the  volume  swept  through 
by  the  piston  in  a  second,  and  this  volume  must  just  equal  the 
area  of  the  steam  pipe  times  100  feet  long.  All  there  is,  is  to  get 
a  steam  pipe  large  enough  so  that  100  feet  of  it  will  just  equal 
the  volume  swept  through  by  the  piston  in  a  second. 

The  rule  is  as  follows  :  To  find  the  proper  area  of  steam  pipe, 
multiply  the  area  of  piston  in  square  inches  by  the  piston  speed 
in  feet  per  second  and  divide  by  100.  Quotient  is  area  of  steam 
pipe  in  square  inches.  From  this  area  the  diameter  is  obtained 
by  well-known  rules. 

There  is  a  loss  in  pressure  at  the  elbows  and  through  globe 
valves,  but  this  may  be  disregarded  unless  there  are  more  than 
five  of  them,  in  which  case  they  will  produce  a  loss  in  pressure 
in  the  friction  of  the  steam  passing  through  them. 

It  will  be  seen  that  if  this  is  the  proper  area  of  a  steam  pipe, 
{he  area  of  the  port  should  be  just  aS  much.  It  is  here  that  the 
difficulty  comes.  The  port  should  be  open  to  an  amount  that 
will  equal  this  area  by  such  time  as  the  piston,  starting  from  a 
state  of  rest,  gets  to  a  movement  equal  to  this  rate  of  speed  per 
second.  The  object  of  all  recent  improvements  in  Corliss 
engines  has  been  to  open  the  port  nearly  the  full  amount  at  the 
commencement  of  .  the  stroke  and  to  cause  the  valve  to  move 
slowly  until ;  cut  off.  No  good  valve  gear  will  have  such 
a  motion  that  the  port  is  slowly  and  gradually  opened.  What  it 
needs  is  a  quick  opening  of  the  port  at  the  start,  and  valve 
gears  that  will  not  give  this  quick  opening  are  defective.  When 
there  is  a  fall  in  pressure  between  the  steam  pipe  at  the  chest 
and  the  cylinder,  this  insufficient  opening  is  the  cause,  and  it  will 
be  found  that  the  valve  is  slow  in  opening,  or  sometimes  it  is 
the  case  that  the  ports  are  too  small.  A  valve  can  be  set  so  that 
the  opening  will  be  slower  than  at  other  times  of  setting.  This 
should  not  be.  We  will  touch  on  that  matter  after.  In  figuring 
for  the  exhaust  pipe  and  port,  the  steam  should  not  be  required 
to  move  more  than  75  feet  in  a  second.  In  the  rule,  therefore 
divide  by  75  for  the  exhaust  pipe  instead  of  100  as  for  the  steam 
pipe. — Scientific  Machinist. 

So  far  as  invention  is  concerned,  says  the  Canadian  Patent  Rccictv, 
attention  seems  to  be  more  and  more  concentrated  on  electricity.  In 
the  December  1891  issue  we  published  a  few  lines  anent  the  paucity 
of  electric  heating,  and  it  is  a  striking  coincident  that  one  of  our 
worthy  fellow  citizens  should  since  have  procured  patents  for  about  a  dozen 
different  inventions  of  that  ilk.  A  drug  store,  only  a  few  doors  from  this 
office,  is  being  exclusively  heated  this  winter  by  electricity,  a  battery  of  five 
heaters  circulating  the  water  through  the  coils  and  keeping  the  place  warm 
even  if  the  mercury  hovers  about  the  lower  forties,  as  it  is  recently  reported 
to  have  done.  The  electric  street  cars  are  made  comfortable  in  the  same 
manner,  lumber  kilns  and  green  houses  are  worked  similarly,  bread  has 
been  baked  in  electric  ovens  and  a  numerous  party  sat  down  to  a  dinner 
with  elaborate  menu,  everv  morsel  of  which  had  been  cooked  by  electricity. 
But  practical  every  day  house  warming  by  electricity,  is  slill  a  luxury  which 
only  the  proverbial  millionaire  may  enjoy,  unless  current  can  he  obtained  at 
a  mere  nominal  price.  Current  is  or  ought  to  t)e  cheaper  in  this  city  than 
elsewhere,  but  still  it  cannot  be  bought  commercially  at  $10  per  horse- 
power, So  there  is  still  room  for  improvement.  The  priniar)-  battery  is 
still  an  unsolved  problem  and  so  is  the  secondary,  or  storage  twttery,  as  far 
actual  commercial  demonstration  is  concerned. 
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ELECTRIC  MOTORS. 

By  Geo.  D.  Sheparpson. 
There  are  many  interesting  points  about  the  operation  of  electric  motors. 
A  number  of  books  and  many  articles  in  the  papers  give  a  good  discussion 
of  the  dynamo,  but  w  hen  it  comes  to  the  motors  we  cannot  say  quite  so 
much.  Writeis  generally  presume  upon  so  much  previous  knowledge  that 
one  who  knows  little  of  the  subject  finds  it  difficult  to  follow  them.  There 
are  a  number  of  interesting  points  about  the  operation  of  motors  that  puzzle 
even  "experts."  Some  are  comparatively  easy  to  solve  if  one  is  adept  in 
higher  mathematics.  1  here  are  others  that  one  can  understand  without 
much  need  for  mathematics  if  they  are  only  explained  in  simple  language. 


The  writer  has  been  working  with  motors  of  various  sorts  for  a  number  of 
years  and  in  a  series  offtrlicles  in  the  American  Mechanic  he  expects  to  dis- 
cuss some  of  these  points  in  a  way  that  he  hopes  will  prove  of  interest  to 
many.    Questions  and  criticisms  will  be  welcomed  at  all  times  and  from  any  . 
source. 

In  order  to  save  time  let  us  suppose  that  we  have  a  motor  ready  to  be 
wired  up  and  put  to  work.  Then  while  this  is  running  and  paying  for  itself, 
we  will  consider  what  it  is  doing  and  what  it  might  do.  Motors  for  direct 
currents  may  be  classified  as  series  motors.  The  field  magnet  coil  is  wound 
with  coarse  wire  and  is  connected  in  series  with  the  armature  so  that  the 
whole  of  the  current  passes  through  them  both.  In  the  shunt  motor  the 
field  coil  is  wound  with  many  turns  of  fine  wire  so  that  it  has  a  resistance 
three  or  four  times  tliat  of  the  armature.  In  the  shunt  motor  the  current 
divides,  a  small  part  of  it  going  through  the  field  coil  while  nearly  all  of  it 
goes  through  the  armature.  Motors  for  arc  light  or  series  circuits  are  al- 
ways series  machines  and  generally  must  have  some  mechanical  regulator. 
Motors  for  constant  potential  circuits  may  be  either  series  or  shunt  according 
to  the  work  which  they  are  doing. 

Motors  for  arc  light  or  "series"  circuits  are  connected  into  the  circuit  in 
the  same  way  as  arc  lamps.  Some  of  them  are  provided  with  a  simple 
switch  that  short  circuits  the  motor  as  shown  in  Fig.  i.    It  is  preferable  to 
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use  a  double  pole  switch  in  order  to  cut  the  motor  entirely  out  of  the  circuit 
when  not  running.  This  is  for  the  purpose  of  safety,  in  order  that  one 
may  not  be  liable  to  get  a  shock  from  the  motor  in  case  the  line  was  ground- 
ed. The  method  of  connecting  by  a  double  pole  switch  is  shown  in  Fig.  2 
To  start  the  motor  this  switch  is  opened,  thereby  throwing  the  motor  into 
circuit.  No  rheostat  or  resistance  is  needed  since  in  no  case  can  the  current 
(hrough  the  motor  become  greater  than  that  in  the  main  line  and  this  is 
kept  approximately  constant  by  the  dynamo. 

On  starting  up  a  motor  on  a  constant  potential  circuit,  it  is  necessary  to 
have  a  certain  amount  of  resistance  in  series  with  the  armature  in  order  to 
prevent  an  excessive  current  from  flowing.  As  the  armature  comes  up  to 
speed  it  develops  a  higher  and  higher  counter-electromotive  force  which 
opposes  the  electromotive  force  of  the  line  and  so  regulates  the  amount 
of  current  passing  through  the  armature.  When  series  mo'ors  are  used  on 
constant  pontential  circuits,  as  is  the  case  with  the  electric  railway  motors. 


a  variable  resistance  is  connected  between  the  motors  and  one  of  the  mains. 
The  other  terminal  of  the  mo'or  is  connected  to  the  opposite  rfiain,  as  shown 
in  Fig.  3.    In  this  case  also  it  is  better  to  use  a  double  pole  switch. 

.Series  motors  are  not  self  regulating  on  constant  potential  circuit^  and  are 
not  suitable  where  constant  speed  is  desired.  In  such  cases  shunt  wound 
motors  are  preferable  and  are  generally  used.  These  are  connected  up,  as 
shown  in  Fig.  4,  so  that  the  field  circuit  is  complete  when  the  switch  is  first 
closed.  The  armature  circuit  is  then  closed  through  a  variable  resistance 
which  is  gradually  cut  out  of  the  circuit  as  the  armature  conies  up  to  sp^ed. 
This  leaves  two  separate  circuits  th'-ough  the  motor,  the  field  and  armature, 
each  being  connected  directly  across  the  two  mains,  each  taking  its  own 
current. 

It  is  sometimes  desirable  to  reverse  the  motor  so  as  to  make  it  rotate  in  an 


opposite  direction.  This  is  accomplished  by  changing  the  direction  of  the 
current  through  either  the  field  or  the  armature.  If  we  reverse  the  current 
through  both  the  field  and  the  armature,  the  armature  will  run  the  same 
direction. 

There  are  some  other  interesting  points  about  the  regulation  of  motors. 
It  is  well  known  that  motors  will  of  themselves  regulate  the  amount  of  cur- 
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rent,  t  iking  more  or  less  according  to  the  work  to  be  done,  the  speed  being 
kept  nearly  constant  all  the  while  These  points  will  be  left  for  a  later 
article. 


CONDENSING  BY  AIR. 

The  author,  having  been  led  by  the  rise  in  the  price  of  coal  to  adapt  a 
condenser  to  a  non-condensing  steam  engine  of  70-horse  power,  and  being 
unable  to  obtain  a  fresh  supply  of  cold  well-water  for  more  then  ten  min- 
utes at  a  time,  was  obliged  to  resort  to  the  principle  of  artificial  cooling  in 
order  to  use  the  same  water  continuously.  .'Vfter  discussing  several  methods, 
such  as  cooling  tanks,  open  gradation  works,  and  others,  he  de-cribi  s  the 
plan  adopted,  which  is  to  divide  the  hot  water  into  narrow  streams,  which 
fall  through  a  system  of  vertical  ch.innels  against  a  rapid  current  of  air, 
moving  in  the  opposite  direction.  In  the  first  form  the  appaiatus  consists 
of  a  rectangular  wooden  tower  7.5  metre  high,  1.9  metre  long  and  1.3 
metre  broad,  the  upper  half  of  which  is  divided  into  narrow  passages  by 
twenty-six  boarded  partitions  spaced  10  centimetres  apart,  while  the  lower 
half  is  in  air  chambers  supplied  by  a  fan  with  spiral  blades  1.2  metre  in 
diameter  fixed  in  one  of  the  sides.  The  water  to  be  cooled  is  delivered 
from  a  pipe  at  the  top  and  passes  through  the  intervals  between  the  boards 
against  the  upward  current  of  air,  which  moves  at  about  6J  metres  per 
second.  The  effect  is  two-fold  ;  the  air  acting  partly  by  directly  absorb- 
ing heat  and  partly  by  evaporating  and  absorbing  water  vapor,  the  relative 
value  of  these  two  factors  being  different  at  different  times  of  the  year.  In 
winter  the  air  works  principally  by  direct  cooling,  but  in  summer,  when  its 
absorptive  capacity  for  vapor  is  increased  two  and  a  half  fold,  the  cooling 
is  main'y  due  to  evaporation  ;  the  final  result  being  tolerably  constant 
throughout  the  year,  the  vacuum  in  the  condenser  varying  between  70  and 
73  centimetres  of  mercury.  The  cooled  water  is  reserved  entirely  for  con- 
densing, being  too  greasy  for  feeding  boilers,  so  that  it  is  constantly  re 
ceiving  new  water  in  the  discharge  from  the  condenser.  Theoretically, 
therefore,  this  should  give  some  increase  of  volume  in  the  circulating  water 
after  allowing  for  evaporation  to  the  air,  but  in  practice  it  is  found  that  the 
quantity  is  constant,  except  occasionally  on  the  coldest  days  of  winter, 
when  a  small  amount  is  sometimes  run  to  waste  from  the  collecting  cistern, 
which  is  placed  underneath  the  air  chamber. 

A  curious  consequence  of  the  use  of  the  same  water  over  and  over  again 
for  condensing  is  that  a  higher  vacuum  is  obtained  from  it  than  might  be 
expected  from  its  temperature.  Thus,  in  five  comparative  experiments,  the 
same  reading  of  the  vacuum  gauge  (70  centimetres)  was  obtained  with  the 
same  water,  returning  at  intervals  of  ten  minutes  to  the  condenser  as  with 
fresh  well  water  ;  the  temperature  in  the  former  case  being  27°  to  28°  C. , 
and  in  the  latter  12°  to  13°.  This  is  due  to  the  circumstance  that  the  rapid 
circulation  causes  the  injection  water  to  be  practically  free  from  air,  while  in 
the  case  of  spring  or  other  natural  waters  the  air  pump  has  to  remove  the 
dissolved  gases,  and  thus  a  worse  vacuum  is  obtained  than  with  distilled 
water.  It  might  be  supposed  that  the  intimate  mixture  of  water  and  air 
would  lead  to  reabsorption  of  ihe  latter,  but  this  does  not  take  place,  partly 
frOTi  the  short  time  of  contact,  but  more  particularly  from  the  circumstance 
that  the  energy  promoting  separation  of  air  in  the  air  pump  is  measured  by 
the  pressure  of  the  atmosphere,  or  10,300  millimetres,  or  one-two- 
thousariths  part  of  the  former. 

The  space  required  for  the  apparatus  is  only  about  one-one-hundredths 
of  that  of  a  cooling  pond  ;  a  surface  of  3.5  square  metres  being  sufficient 
for  lOO-horse  power,  that  of  the  boards  being  calculated  at  3  square  metres 
per  horse  power.  The  air  pressure  is  5  millimetres  of  water,  the  velocity  is 
6. 5  metres  per  second,  and  the  volume  required  about  2000  times  that  of 
the  water,  with  2  per  cent,  of  the  latter  being  absorbed  as  vapor.  In  order 
to  promote  intimate  contact  between  air  and  water,  it  is  found  to  be  better 
not  to  use  boards  in  single  lengths  of  the  full  height  of  6  metres,  but  to 
divide  them,  placing  the  lower  half  at  right  angles  to  the  upper  one,  where- 
by any  dry  kernels  of  air  from  below  are  brought  into  contact  with  the  wet 
surfaces  in  the  upper  part.  Care  must  be  taken  to  lay  the  water  onto  the 
boards  so  as  to  flow  smoothly  over  them  and  to  prevent  all  spiriting.  The 
cooling  effect  of  the  apparatus  when  the  boards  are  placed  horizontally  is 
only  one-half  of  that  of  the  vertical  form. 

The  wear  of  the  apparatus  is  very  small,  the  fatty  matters  brought  over 
by  the  condensed  steam  are  partly  deposited  in  fine  films  on  the  surface  of 
the  boards,  and  protect  them  from  rotting,  while  the  remainder  collects  on 
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the  surface  of  the  water  of  the  tank  and  is  collecteil  at  intervals  of  two 
months  for  conversion  into  wagon  grease,  The  load  on  the  engine  is  in- 
creased by  about  3  per  cent,  by  the  work  of  the  fan  and  from  i  H  lo  3  per 
cent,  by  the  circulating  arrangement,  which  may  be  effected  by  the  air 
pump  directly  or  by  a  centrifugal  pump.  As  the  advantage  gained  by 
condensing  is  about  30  per  cent,  in  an  engine  of  moderately  good  ([uality, 
the  net  saving  is  ;ibout  25  per  cent.  Numerous  examples  of  the  application 
of  the  method  to  engines  of  different  kinds  are  given  in  the  paper.  It  has 
been  adopted  or  is  in  course  of  construction  in  thirty-five  diflerent  establish- 
lishnifnts,  the  largest  example  being  on  a  central  condensing  plant  for 
engines  of  2500-horse  power,  at  the  iron  and  steel  works  of  Dudelingen,  in 
Luxemburg  — [Inst.  C.  E. 

ELECTRICAL  RECORDING  METERS.* 

By  Carl  D.  Haskin.s. 

I  propose  to  briefly  describe  and  discuss  the  leading  elements  which, 
singly  or  combined,  have  gone  to  make  up  the  typical  miters  presented  to 
the  public  up  to  the  prese.  t  time.  I  find  myself  limited  to  generalities, 
and  the  mathematical  theory  and  strictly  technical  considerations  have 
necessarily  been  neglected  that  the  field  might  be  approximately  covered. 

The  earliest  meter  patent  was  gianted  in  1872  to  Mr.  S.  Gardner  ol 
New  York  City,  and  the  principle  of  a  magnetic  or  electro  magnetic  re- 
le  ise  for  a  simple  clock  movement  is  preserved  in  two  or  three  so-called 
time-counters  to-day  and  is  doubtless  very  useful  for  many  purposes  ,  as  for 
example  in  the  Spaulding  clock  for  registering  the  hours  of  use  of  a  mo!or, 
or  other  similar  devices  of  registering  the  hours  of  use  of  arc  circuits. 
These  devices  I  shall  neglect  ;  they  are  not  meters  within  the  true  sense  of 
the  word,  and  their  simplicity  is  obvious. 

The  earliest  successful  meters,  if  we  consider  classes  rather  than 
individual  instruments,  were  the  chemical  meters,  closely  followed  by  ther- 
mo-meters. 

The  chemical  meter  is  obviously  capable  of  giving  most  accurate  results  : 
in  fact  with  proper  manipulation,  it  is  very  doubtful  whether  any  measur- 
ing device  which  has  up  to-day  been  designed  could  more  correctly  sum  up 
passing  power.  It  is  in  the  manipulation  and  care  which  such  meters  re- 
quire that  their  fault  lies — if  fault  thcie  be. 

An  electro-plating  bath  in  its  meter  form  as  generally  used  does  not, 
however,  give  a  dial  indication,  and  the  consumers  ask  for  a  rlial  indication 
almost  invariably,  unless  they  have  already  become  thoroughly  familiarized 
with  Edison  meters  as  used  by  many  large  Edison  stations. 

Many  very  ingenious  and  some  quite  successful  attempts  have  been  made 
to  actuate  a  train  of  gears  by  the  electro-deposition  of  an  electrolytic  balh. 
Thus  we  have  two  electrodes  suspended  at  the  opposite  ends  of  a  vvalking- 
be.'^m,  as  shown  in  Fig  i.  This  walking  beam  is  in  various  ways  con- 
nected with  a  pole  changer,  and  as  but  a  small  portion  ol  the  current  being 
measured  passes  thrc  ugh  the  true  meter  (for  of  course  almost  all  chemical 
meters  are  shunted)  the  pole  changer  is  not  perhaps  a  very  seiious 
objection. 

The  action  of  such  a  meter  as  this  is  obvious  ;  we  have  a  deposit  from 
one  electrode  onto  the  other,  until  the  second  electrode  becomes  the  heavier, 
when  the  beam  tips~and  the  recording  device  is  set  one  notch  ahead,  the 
pole  changer  is  thrown  over,  and  the  deposit  takes  place  in  an  opposite 
direction,  the  former  plus  electrode  becoming  the  minus,  and  so  on.  This 
device  deposits  and  redeposits  the  same  zinc,  or  rather  electrode  material. 
Again  we  have  a  modification  of  the  same  device  in  the  form  of  a  wheel 
bearing  a  number  ot  electrodes,  and  on  the  same  principle  setting  up  con- 
tinuous rotation. 

It  should  be  no  ed  that  in  this  first  digression  from  the  chemical  meter 
we  at  once  meet  with  the  prime  factor  of  ditficulty  in  all  motor  meter  con- 
struction— that  of  friction,  which,  if  uncompensated,  must  invariably 
introduce   moie  or  less  serious  error. 

Another  form  of  self-registering  electrolytic  meter  has  a  cathode  plate 
suspended  from  a  spring  balance,  an  ordinary  sens. live  spring  weighing 
machine,  and  the  heavier  the  cathode  grows  so  much  greater  is  the  reg- 
istration of  the  spring  indicator.  This  device  is  perhaps  preferable  to  the 
reciprocating  movement  just  described,  but  is  limited  in  the  capacity  of  the 
spring,  and  probably  lacks  sensitiveness  to  small  amounts,  being  depend- 
ent of  course  solely  upon  the  nicety  of  construction  in  the  spring  balance. 

Mercury  has  at  times  been  employed  in  the  construction  of  electrolytic 
meters,  and  with  at  least  modeiate  success,  for  wilh  a  mercury  anode  and  a 
cathode  of  the  same  or  other  material,  a  record  easily  measured  may  be 
obt.iined,  and  such  a  meter  may  even  be  made  self-registering  in  a 
graduated  lube  or  by  half  a  dozen  other  more  or  less  simple  means.  Such 
are  the  more  typical  electrolytic  meters. 

Another  form  of  chemical  meter  formerly  quite  popular  among  inventors 
depended  for  its  registration  upon  the  decomposition  of  water,  generally 
acidulated  water,  and  sometimes  upon  the  decomposition  of  more  volatile 
substances.  This  class  of  meter  may  very  properly  be  divided  under  two 
heads : 

First,  those  meters  simply  dependent  upon  the  measurement  of  the  gas 
developed  by  the  decomposition  of  water  through  any  gas  registering  de- 
vice. In  fact  we  may  say  that  such  meters  are  mere  decomposing  batlis 
connected  to  a  gas  meter.  There  are  some  devices  of  merit  which  may  be 
classed  under  this  head,  but  the  principle  is  probably  not  commercial,  for 
we  have  nothing  very  successful  of  this  kind  in  use  to  day. 

One  of  the  more  ingenious  meters  ot  this   k  nd  provides  a  diagonally 
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placed  rotating  wheel  with  pockets  ;  the  decomposition  lakes  place  directly 
under  Cdch  pocket  progressively,  and  as  the  air  pocket  fills  with  gas  the 
wheel  lolates  sufficiently  to  free  this  gas  at  the  surface  of  the  fluid,  bringing 
another  pocket  into  place.  Others  have  a  ris  ng  and  falling  diaphragm  like 
the  popular  gas  meter,  and  still  others  a  delicately  poised  air  fan  over  a 
minute  aperture.    This  last  device  is  obviously  most  ineflicient. 

The  second  group  of  meters  under  this  classification  bring  us  10  the 
thermo-meters,  a  typical  group  containing  a  few  meters  of  more  or  less  pro- 
nounced merit. 

Those  thermo-meters  depending  ujjon  volatization  of  a  fluid  generally 
have  two  or  more  sealed  Inilbs  partly  filled  wilh  some  volatile  fluid,  as  for 
example,  naphtha  or  eiher.  When  two  such  bulbs  are  used,  ihey  have 
generally  been  niounled  on  a  walking-lnam  mechanism  combined  with  a 
pole-chaiiger,  each  bulb  containing  some  kind  of  a  rheoslator  heal  develop- 
ing device  dependi  nl  for  its  heat  on  the  current  pn.ssing  through  the  meter, 
the  two  bulbs  communicating  with  one  another.  The  rheostat  in  but  one 
bulb  is  in  circuit.  The  heat  developed  in  the  rh<  oslat  in  circuit  volatilizes 
more  or  less  rapidly  the  fluid  contained  in  this  bulb,  according  to  the 
curient  passing  through  it.  The  gas  developed  either  passes  in  gaseous 
form  into  the  second  bulb  and  condenses,  or  else,  as  is  more  common, 
forces  the  fluid  remaining  by  the  simple  increase  of  pressure  into  bulb  No. 
2,  which  at  once  becomes  heavier  and  causes  its  end  of  the  beam  to  lall. 
This  throws  the  pole-changer,  and  the  rheostat  in  the  second  bulb  is  thrown 
into  action,  repealing  the  operation  as  just  described.  To  be  successful, 
such  a  device  must  be  very  sensitive,  and  to  be  sens'live,  the  construction 
must  be  of  a  more  or  less  expensive  character  and  so  delicate  as  to  be  to  a 
greater  or  less  degree  prohibitive.  Like  the  walking-beam  meters  just  de- 
scribed, instruments  of  this  class  have  been  designed  wilh  a  number  of 
bulbs  mounled  on  a  rotating  wheel  ;  the  same  actuaiing  principle  holding 
true  for  all  such  devices.  Another  ingenious  form  of  ihermo-meler,  no 
longer  in  any  sense  a  chemical  meter  is  an  instrument  dependent  for  its 
action  upon  the  heat  in  a  confined  but  circulating  atmosphere.  Thus  a 
rheostat  dependent  for  its  heat  upon  the  amount  of  current  passing  is  so 
arranged  as  to  heat  a  body  of  air,  which  by  the  peculiar  construction  of  its 
receptacle,  at  once  commences  to  circulate  more  or  less  rapidly,  dependent 
upon  the  heat.  It  is  obvious  that  if  a  delicate  air  fan,  a  screw  propellor  in 
fact,  be  suspended  over  such  a  circulation  of  air,  its  speed  would  increase 
with  the  speed  and  volume  of  circulation,  and  one  of  the  most  ingenious 
and  most  interesting  meters  that  it  has  been  my  good  fortune  to  see  is  the 
Forbes  meter  constructed  on  this  plan.  But  here  friction  is  the  most 
serious  consideration,  the  torque  obtaintd  in  this  manner  being  necessarily 
small. 

While  the  Forbes  meter  cannot  perhaps  be  properly  considered  as  a 
motor  meter  in  the  tiue  sense  of  the  word,  it  still  must  be  classed  as  such 
in  a  ceriain  sense,  and  I  think  it  may  safely  be  accepted  as  an  axiom  that 
to  be  successful  in  practical  operation  a  motor  meter  of  any  kind  must  be  of 
high  torque,  for  It  is  only  by  the  combination  of  high  torque  and  compen- 
sated friction  that  accurate  results  can  be  obtained  on  light  loads.  I  might 
say  that  almost  any  one  can  build  a  meter  which  will  record  f.dily  accur- 
ately on  heavy  loads  ;  the  difificuUy  is  to  build  a  sensitive  and  accurate 
meier  for  very  light  loads  down  to  one  lamp. 


SPARKS. 

The  by-law  to  guarantee  $400,000  bonds  to  the  \'ancouver  Tramway 
Co.  was  defeated  at  the  polls. 

Electricity  will  shortly  be  applied  to  the  woiking  of  the  New  Curran 
bridge,  over  the  Lachine  Canal,  Montreal. 

The  Berlin  and  Waterloo  Street  Railway  Co.  has  been  authorized  to  con- 
struct works  for  the  production  of  electricity. 

At  the  recent  examinations  in  connection  with  the  Toronto  Technical  School, 
the  following  were  the  successful  candidates  in  Electricity  : — R.  (".  Plew- 
nian,  J.  W.  Lawson,  A.  W.  McCuUough,  A.  Goode,  and  James  Patterson. 

President  Myles,  of  the  Hamilton,  Grimbsy  and  Beanisville  Electric  Rail- 
way Co.,  recently  stated  that  if  the  City  of  Hamilton  did  not  grant  a  bonus 
of  $30,000,  the  road  would  not  be  built.  The  projectors  asked  the  c.ty  to 
take  $50,000  stock  and  waive  dividends  for  15  years,  but  the  application 
was  not  granted. 

Her  von  Siemens,  of  the  firm  of  Siemens  &  Halske.  has  arrived  in  New- 
York  and  it  is  said  will  be  in  Hamilton  shortly  in  connection  with  ihe  pro- 
ject of  the  Hamilton  Radial  Electric  Railway  Co.  for  the  transmission  of 
power  from  Niagara  to  Hamilton.  Should  he  concur  with  the  high  opinion 
held  by  the  managers  of  the  firm's  branch  factory  in  Chicago,  it  is  prob- 
able that  a  large  plant  will  soon  be  erected  in  Hamilton. 

The  Bell  Telephone  Co.  h. is  been  authorized  to  issue  $440,000  additional 
stock,  making  the  capital  $2,640,000.  In  a  circular  issued  recently  by  C. 
F.  Sise,  President  of  the  company,  it  is  stated  that  each  shareholder  of  record 
of  date  of  circular,  will  be  eniiilid  to  take  at'  par,  shares  in  the  new  slock  in 
the  proportion  of  one  share  to  five  shares  of  old  stock  held,  until  2  p.m. 
June  ist.  The  b  lance  of  new  stock  shall  then  be  disposeti  of  as  the  dir- 
ectors may  determine. 

The  City  Railway  Company  of  Windsor  (Ltd. ),  have  Ix-en  incorpor.ited 
for  the  purchase,  construction,  equipment  and  operation  of  .<  street  niiUvay 
in  the  city  of  Windsor,  the  towns  of  Walkervi^le  and  Siindwich,  and  the 
townships  of  Sandwich  East  and  Sandwich  West.  The  Comp;»ny  consists 
of  John  Coventry,  John  Davis,  Wm.  J.  McKce.  Wm.  J.  Pulling  and 
James  Anderson,  of  Windsor,  Geo.  M.  Hendrie  of  Detroit,  and  Robert 
Thompson,  f'f  Hamilton.    The  capit  d  stock  of  the  Comp.my  is  $250,000. 
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SELLING  POWER  FROM  TROLLEY  CIRCUITS. 

The  number  of  railways  selling  power  fiom  their  trolley  cir- 
cuits is  surprising  to  those  that  have  not  investigated  the  matter 
says  the  Street  Railway  Review.  The  business  has  grown  in  a 
quiet  way,  generally  requiring  little  effort  on  the  part  of  the  road, 
and  so  it  has  attracted  but  little  attention.  We  could  name  a 
half  dozen  roacfs  within  100  miles  of  Chicago  that  have  a  good 
income  fiom  this  source. 

Theyare  many  reasons  why  the  average  electric  road  can  sell 
power  from  its  trolley  circuit  more  cheaply  than  the  electric 
light  stations  in  the  same  town.  In  the  first  place  the  power 
business  in  the  majority  of  moderate  sized  towns,  such  as  the 
greater  part  of  the  electric  roads  ot  the  country  operate  in,  is 
either  so  scattered  or  so  small  that  it  is  only  at  great  expense 
that  the  lighting  companies  can  handle  it.  In  order  to  supply 
these  scattered  customers,  the  electric  light  company  has  either 
to  install  a  special  high  pressure  circuit  and  dynamo  for  its 
power  work,  or  to  invest  in  a  large  amount  of  copper  to  bring  its 
low  pressure  incandescent  system  to  such  customers.  In  either 
event  the  result  is  rather  unsatisfactory  to  the  company,  and  an 
investment  is  required  over  and  above  that  necessary  to  the 
regular  business  of  the  plant.  The  running  of  a  small  engine 
and  dynamo  simply  to  supply  a  few  consumers  with  power  is 
liable  to  be  unprofitable  either  to  the  company  or  the  consumer. 
If  the  power  is  supplied  from  lighting  circuits,  the  variations  in 
load  on  the  large  motors  does  not  conduce  to  steady  light. 
Then,  too,  they  are  generally  plants  of  some  size  that  want 
power,  but  it  is  impossible  to  generate  electricity  and  supply  it 
at  some  distance  and  make  it  more  economical  than  direct 
steam,  unless  the  generating  station  is  very  large. 

With  the  railway  the  case  is  different.  It  has  an  immense 
power  capacity  installed  and  running  at  the  time  when  it  is 
wanted.  Its  outlay  per  horse  power  of  steady  power  generated 
is  very  low.  Its  lines  are  strung  all  over  the  city,  and  the  ground 
helps  furnish  a  return,  so  that  the  cost  of  installation  is  small. 
In  short,  what  may  be  a  very  unsatisfactory  business  for  the 
lighting  companies  may  be  a  very  satisfactory  one  to  the  street 
railways. 

It  is  not  advisable,  of  course,  for  the  railways  to  enter  into 
cut-throat  competition  with  the  electric  light  companies,  but  if 
the  field  is  undeveloped  there  are  good  reasons  why  the  railways 
can  give  the  cheaper  service.  Such  business  generally  does  its 
own  canvassing  when  once  started. 

ECONOMY  IN  ELECTRIC  RAILWAY  MANAGEMENT. 

The  economy  of  electric  over  horse  railways  became 
evident  very  soon  after  the  former  were  commercially  in 
operation,  but  there  remained  a  large  margin  of  unnecessary 
expense  in  every  electric  road  up  to  a  recent  date.  Indeed,  it  is 
doubtful  if  any  such  road,  however  small  or  old,  has  yet  reached 
a  condition  of  just  economy.  There  may  be  electric  roads  whose 
management  is  penurious,  but  penuriousness  will  never  prove  to 
be  economical  for  a  road  in  the  long  run.  Among  the  various 
means  of  reducing  cost  and,  at  the  same  time,  increasing  the 
efficiency  of  service  is  the  furnishment  of  complete  information 
to  the  employees  in  regard  to  their  duties,  also  technical  infor- 
mation in  regard  to  their  special  work.  One  large  road  has  re- 
duced the  number  of  men  employed  in  re-winding  armatures 
one-half,  and  without  hardship  to  the  men.  Similar  economies 
have  been  accomplished  in  other  departments.  This  result  has 
come  chiefly  from  the  employment  of  trained  electrical  and 
mechanical  engineers,  who  give  careful  attention  to  details  ;  while 
men  in  charge  of  the  motors  and  cars  are  furnished  with  a  book 
giving  clear  explanations  of  the  various  parts  of  the  car  and  its 
electrical  equipment,  with  instructions  in  regard  to  their  care, 
and  the  proper  method  of  repair  or  procedure  in  case  of  accident 
on  the  road.  Specially  trained  inspectors  are  traversing  the  line 
at  all  times,  looking  after  motors  that  are  not  working  perfectly. 
In  all  departments  in  the  shops  everything  is  made  to  gauge, 
so  as  to  be  interchangeable.  Of  course,  the  details  of  the  boilers, 
engines  and  generators  have,  also,  been  properly  adjusted  and 


closely  looked  after, — greatly  to  the  increase  of  current  to  the 
pound  of  coal.  These  improvements  in  operation  tell  to  a 
demonstration  that  its  skilful  engineers  and  trained  foreman  are 
well  worth  their  salaries  to  the  company — F.lectiicity  and  Rail- 
roading. 

COST  OF  OPERATING  ELECTRIC  CAR  HEATERS. 

The  Consolidated  Car  Heating  Company,  of  Albany,  New 
York,  has  just  issued  says  the  Stteet  Railway  Review.,  a  table 
giving  numerous  figures  on  the  cost  of  generating  electrical 
energy  under  different  conditions"  The  ultimate  object,  of 
course,  is  to  get  at  the  cost  of  running  electric  heaters,  but  the 
table  has  some  interest  aside  from  this.  The  course  of  i-horse- 
power  hour  at  the  car  is  given  at  $0.1335  under  the  most  un- 
favorable conditions,  viz. :  with  coal  at  $3  per  ton  and  high  speed 
simple  engines.  This  includes  all  the  operating  expenses — taxes, 
repairs,  etc.  The  cost  with  triple  expansion  slow  speed  condens- 
ing engines  is  given  as  $.00748  with  $2  a  ton  coal.  With  the 
heaters  using  8.90  amperes,  which  is  the  amount  usually  required 
in  average  winter  weather,  with  the  outside  temperature  be- 
tween 20°  and  0°,  the  highest  cost  per  hour  would  be  $.03649 
and  the  least  $.00943.  This  table  has  been  compiled  by  the 
company's  consulting  engineer,  James  F.  McElroy,  from  data 
given  by  Charles  E.  Emery,  in  the  March  1893,  Transactions  of 
the  American  Institute  of  Electrical  Engineers.  It  is  computed 
on  the  basis  of  running  20  hours  a  day  365  days  in  the  year. 
The  table  gives  figures  on  over  500  items  and  will  be  found  of 
great  interest  to  those  who  are  getting  figures  from  their  own 
plants  as  to  cost  per  year  of  different  items. 


PRIZES  FOR  MOTORMEN  AND  CONDUCTORS. 

The  directors  of  the  East  Cleveland  Railroad  Company  of 
Cleveland, O.,  have  decided  to  give  the  motormen  and  conduc- 
tors an  opportunity  of  working  for  something  in  addition  to  their 
salaries.  They  have  offered  $3,000  in  prizes  for  carrying  out  the 
rules  of  the  company  and  avoiding  accidents.  There  will  be 
two  awards:  one  on  July  i,  1893,  another  January  i,  1894.  At 
each  award  $1,500  will  be  distributed  as  follows:  Fifty  dollars 
as  a  first  prize  to  each  of  ten  motormen,  and  $25  to  each  of  ten 
motormen  as  second  prizes ;  $50  to  each  of  ten  conductors  as 
first  prizes,  and  $25  to  each  of  ten  conductors  as  second  prizes. 
In  order  to  determine  who  are  entitled  to  the  prizes  a  careful 
record  of  each  man's  services  will  be  kept,  and  all  accidents  and 
complaints  will  be  noted.  The  records  will  be  submitted  to  a 
committee  consisting  of  one  man  selected  by  the  company,  one 
selected  by  the  employees,  and  a  third  chosen  by  the  two.  This 
committee  will  make  the  award  of  prizes. 


MAXIMUM  SPEED  OF  ELECTRIC  CARS. 

The  published  abstract  of  calculation  bv  J.  Kramer  in  the 
Elektt  otechnische  Zeitscerijt  on  the  maximum  speed  for  an  elec- 
tric railway  is  as  follows:  "The  theoretical  maximum  speed  of 
a  perfect  motor  on  rails  is  taken  at  500  kilometres  (310  miles) 
per  hour.  This  is  on  the  level,  with  curves  not  less  than  20  kilo- 
metres (12  miles)  radius,  and  12-feet  driving  wheels.  The  pro- 
blem of  an  electric  locomotive  and  two  cars  is  then  investigated 
at  length,  and  the  author  appears  to  have  considerable  doubts 
whether  the  proposed  250  kilometres  per  hour  on  the  projected 
Vienna  and  Budapest  line  of  Messrs.  Canz  is  feasible.  The 
author  would  put  the  maximum  at  not  more  that  200  kilometres 
(120  miles),  if  as  high." 


McFaul's  Factory  and  Dealers  Supply  World  informs  us  that  if  a  bottle 
with  a  glass  funnel,  in  which  is  placed  lumps  of  calcium  chloride,  is  placed 
in  a  case  where  cutlery,  etc. ,  is  on  exhibition,  said  cutleiy  will  never  rust, 
as  the  calcium  chloride  will  attract  every  particle  of  moisture  to  itself,  and 
that  part  which  is  dissolved  will  trickle  into  the  bottle,  leaving  the  solid  part 
intact  so  that  it  is  useful  until  entirely  dissolved.  We  suggest  that  some  of 
our  engineer  friends,  whose  engines  are  located  in  damp  places  procure  a 
carboy  and  fit  it  up,  so  that  if  the  statement  be  true,  all  of  the  rust  produc- 
ing ingredients  in  the  atmosphere  may  be  bottled  up,  instead  of  settling  on 
the  bright  work  of  the  ungm^.— American  Machinist. 
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FLUE  TEMPERATURES  AS  AFFECTED  BY  FIRING. 

By  David  M.  Gkeene,  M.  Am.  So(j.  C.  K. 

In  March,  1892,  while  experimenting  with  one  of  a  battery  of 
10  large  steam  boilers,  in  a  New  England  manufacturing  estab- 
lishment, a  variety  of  data  were  observed.  Among  these  were 
flue  temperatures  of  the  products  of  combustion,  as  affected  by 
opening  furnace  doors  fot  firing  and  for  cleaning  fires.  Believ- 
ing that  the  observed  facts  will  be  of  interest  to  others,  the 
writer  has  constructed  a  series  of  temperature  curves,  three  of 
which  are  furnished  herewith. 

The  boiler  was  of  the  ordinary  return  tubular  type,  17  feet 
long  and  6  feet  in  diameter,  with  140  3-inch  tubes,  16  feet  long. 
The  fire  grate  was  6'^'x6' — 38  square  feet.    Bituminous  coal 
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was  burned  in  each  case  at  the  rate  of  14.26  pounds  per  square 
foot  of  grate  per  hour,  and  steam  was  carried  at  about  65  pounds 
by  gauge.  The  products  of  combustion  after  reaching  the  front 
of  the  boiler,  through  the  tubes,  rose  to  and  passed  backward 
over  the  top  of  the  boiler  to  a  flue  connection  at  the  rear.  A 
high-grade  mercurial  thermometer  was  placed  in  the  current  of 
gases  at  the'top,  about  midway  between  the  front  and  rear  ends, 
of  the  boiler,  which  was  read  at  intervals  of  30  seconds. 

Figure  i  is  the  temperature  curve  due  to  normal  firing,  or 


firing  at  will.  At  the  end  of  the  second  interval  of  30  seconds, 
both  doors  had  been  opened,  the  fire  replenished  and  the  doors 
closed.  Observations  were  continued  18  minutes,  about  the  or- 
dinary mterval  between  firing. 

Figure  3  is  constructed  from  observations  taken  on  the  same 
day  (March  7,  1892;,  and  shows  the  effect  of  opening  the  furn.ice 
doors  for  the  purpose  of  cleaning  fires,  as  well  as  for  replen- 
ishing them.  At  the  end  of  the  second  30-second  interval,  both 
doors  had  been  opened,  the  fire  cleaned  and  the  doors  closed. 
After  an  interval  of  about  three  minutes,  both  doors  were  again 
opened  and  fired,  one  after  the  other,  and  closed  again.  Obser- 
vations continued  during  a  period  of  22  minutes.  On  this  day, 
the  equivalent  evaporation  from  and  at  212  degrees  was  10.51 
pounds  per  pound  of  coal. 

Figure  3  is  constructed  from  observations  taken  on  the  suc- 
ceeding day  (March  8)  when  the  rate  of  coal  consumption  was 
the  same  as  it  was  on  the  7th  ;  but  when  an  interval  of  T/i 
minutes  was  required  between  the  firiny  of  the  two  doors  of  the 
furnace.  Thus  each  door  was  opened  and  each  half  of  the  fire 
was  replenished  at  intervals  of  15  minutes.  In  other  words,  half 
of  the  furnace  was  fired  every  T}4  minutes,  and  the  whole  of  it 
every  15  minutes.  The  temperature  curve,  Fig.  3,  shows  the 
effect  of  this  change.  On  this  day  the  equivalent  evaporation 
from  and  at  212  degrees  was  10.79  pounds  per  pound  of  coal. 

The  boilers  in  question  constituted  a  then  recent  addition  to 
the  plant ;  owing  to  limited  space,  however,  suitable  proportions 
were  impracticable,  and  the  proportions  of  the  boilers  were  left 
to  the  builders,  while  the  settings  were  in  accordance  with  the 
directions  of  the  writer. 

Discussion  of,  and  further  comment  upon,  the  facts  presented 
are  purposely  omitted.  Each  interested  reader  is  therefore  free 
to  draw  his  own  conclusions. 


TRADE  NOTES. 


Twenty  cars  are  being  turned  out  by  the  Ahearn  &  Soper  Car  Works, 
Ottawa,  Canada,  for  the  Montreal  Street  Railway  Cotnpany.  They  will  be 
equipped  with  Westinghouse  motors  and  delivered  ready  for  operation  on 
the  tracks. 

The  following  letter  addressed  to  the  'Magnolia  Metal  Co.  New  York, 
by  Mr.  B.  J.  Jensen  chief  engineer  of  the  steamship  "Plymouth,"  of  the 
Fall  River  Line,  speaks  for  itself  :  In  answer  to  your  inquiry  as  to  our  exper- 
ience with  the  Magnolia  Metal,  we  desire  to  say  that  we  have  it  in  the 
intermediate  crank  pin  brasses  of  the  Plymouth,  and  it  has  given  us  every 
satisfaction,  and  from  our  experience  with  it  we  cheerfully  recommend  it 
for  such  work. 

The  Penberthy  Injector  Co.,  of  Detroit,  Mich.,  report  that  they  again 
have  their  machinery  in  motion  after  a  delay  of  ten  days  occasioned  by  a 
fire  at  their  factory  on  ;May  9th,  at  which  time  their  entire  third  floor  and 
roof  were  burned,  and  the  stock  and  machinery  on  two  first  floors  badly 
damaged  by  water.  Over  50  carpenters,  masons,  plumbers,  roofers  and 
steam  fitters,  have  put  in  shape  in  seven  days  (three  used  in  insurance 
adjustment)  what  looked  to  be  a  months  work  after  the  fire.  They  are  pre- 
pared to  fill  orders  as  usual. 


The  St.  Catharines  Electric  Light  Co.  have  replaced  two  of  their  old 
dynamos  by  a  new  one  with  double  their  capacity  and  having  all  the 
latest  improvements.  They  will  also  extend  their  circuits  as  soon  as  they 
have  the  power  house  completed. 


JOHN  SHAW, 

General  Manager. 


WM.  B.  SHAW, 

Electrician. 


WALTER  F.  TAYLOR, 

Mechanical  Sfpr. 


MONTREAL  ELECTRIC  OO'Y 


Telephones,  desk,  main  line,  warehouse. 

Annunciators, 

Alarms,  burglar,  fire. 
Electric  Bells, 

•  Electric  Motors, 

•  Isolated  Plants, 

&c.,  &c. 


Electrical  Work, 

new  or  repairs,  in  all  its  nRANCHES. 

A  COMPLETE  STOCK  OK 

General  Electrical  Supplies 
Incandescent  and  Arc  Wiring 


Electric  Heating  Apparatus. 

AGENTS  FOB  THE  CELEBRATED  AMEBICAN  WATCHMAN'S  TIME  DETECTOB. 

Note  Address— 302  ST.  JAMES  STREET,  MONTREAL. 
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CYLINDER  LUBRICANTS. 

Some  interesting  practical  experiments  were  recently  made  to 
ascertain  the  expansion  of  oils  under  the  action  of  steam,  says 
an  exchange.  This  point,  together  with  its  resistance  of  intense 
heat  and  freedom  from  acid-producing  properties,  fi\es  the 
value  of  a  cylinder  lubricant.  Since  the  universal  acceptance  of 
hydrostatic  lubricants  as  the  only  correct  method  of  feeding,  the 
minimum  quantity  of  oil  for  a  given  amount  of  work  can  be 
readily  determined.  The  automatic  application  of  drop  by  drop, 
just  as  needed,  preventing  the  waste  of  injection  pumps  and  se- 
curing uniformity  instead  of  the  uncertainty  of  hand  feeding  has 
insured  the  steam  user  the  saving  of  many  dollars.  The  mis- 
taken economy  of  selecting  an  oil  on  account  of  its  attractive' 
color  or  to  meet  the  defects  of  the  oil  cup,  that  from  some  fault 
in  const'-uction  or  lack  of  sufficient  pressure  will  not  feed  heavier 
oils,  was  very  clearly  demonstrated  in  the  experiments  referred 
to. 

In  filtered  and  light-bodied  cylinder  oils  the  color  is  obtained 
at  the  expense  of  the  wearing  prdperties.  Facilitating  the  feed 
at  the  same  time  accelerates  escape  from  the  steam  chest  before 
the  oil  has  performed  the  work  intended.  Failing  to  atomize 
and  thus  be  distributed  by  the  steam,  such  oils  are  blown  out 
with  the  exhaust,  leaving  the  cylinder  without  lubrication.  Con- 
sequently, they  must  be  fed  up  liberally  in  order  to  make  up  for 
this  failure  to  disseminate. 

There  is  also  a  waste  owing  to  their  lower  fire  test  and  more 
or  less  danger  from  their  tendency  to  burn  or  bake.  The  tests 
also  show  that  an  apparent  body  can  be  produced  by  the  com- 
pounding of  foreign  substances.  To  give  seeming  consistency 
gelatinous  matter  is  used.  This,  as  well  as  "  fixed  oils"  and 
fluid  results  of  animal  fat,  are  not  volatile.    That  is,  they  cannot 


be  distilled  without  decomposition.  When  heated  under  the 
action  of  steam  in  the  cylinder  with  the  alkalies  of  the  feed 
water,  the  fatty  acids  combine  with  the  alkali,  producing  saponi- 
fication, while  glycerine  is  simultaneously  formed.  The  effect 
of  such  a  combination  on  metals  is  well  known.  Their  heat 
only  tends  to  make  such  substances  more  adhesive,  and  utterly 
faihng  to  atomize,  they  drop  into  the  cylinder  to  be  worked  and 
churned  by  the  follower  of  the  piston. 


2518'&'2520IMoTFfEJ)AMESTlS9  BAY  ST, 


SPARKS. 

The  Corporation  of  Fredericton,  N.B. ,  has 
obtained  power  to  issue  debentures  to  the  amount 
of  $6,000  for  the  purchase  of  an  electric  plant  for 
street  lighting. 

It  is  proposed  to  build  an  electric  railway 
from  Fredericton  to  MarysviUe,  New  Brunswick, 
a  distance  of  four  to  five  miles.  It  is  proposed 
to  cross  the  river  by  a  light  steel  bridge. 

All  the  cars  on  the  Montreal  street  railway  will 
now  be  built  by  the  company  at  their  own  shops 
at  Hochelaga.  They  will  also  equip,  at  a  cost  of 
$30,000,  a  shop  for  the  manufacture  of  their 
electric  motors. 

About  70  miles  of  new  electric  railway  tracking 
will  be  laid  in  and  around  Toronto,  this  summer, 
which  will  require  the  addition  of  300  cars, 
Toronto  will  then  have  128  miles  of  electric 
tracking  and  about  530  cars.  Toronto  has  the 
best  operated  electric  car  service  in  Canada,  if 
not  in  America. 


John.L.Blaikie  Esq. 
Pres. 


EW.Rathbun  Esq. 
Vice. Pres. 


CONSULTING  ENGINEERS 
Cj.L.ROBB  ChIEFEngINEER    ,,  ^  •^nnrkt.i'^rk 

A.FRASER  Sec.Tres.      Head  Office  TORONTO 


ESXABr^ISHE:!)  1873. 


VULCANIZED  FIBRE  CO. 

....,.c„™ HARD  VULCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks  and  special  shapes  to  order.   Colors,  Med,  Black  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD, 

Factoru:  WILMINGTON,  DEL.  OFFICE:  14  DeY  ST.,  NEW  YORK. 


THE  "CLARK"  WIRE. 


Insulation  fiHiira/ntced  ivherevf^v  used,  Aerialf 
Underffvound  or  sitbmarine. 


In  a  letter  from  the  Inspector  of  the  Boston  Fire  Underwriters'  Union,  he  states  :  "  A  thoroughly  reliable  and  desirable  Wire  in  every  respect. 


The  rubber  used  in  in.sulating  our  wires  and  cables  is  especially  rhemically  prepared,  and  is  guaranteed  to  be  water-proof,  and  will  not  deteriorate,  oxidize  or  cracW,  and 
will  remain  flexible  in  extreme  cold  weather  and  is  not  affected  by  heat.  The  insulation  is  protected  from  mechanical  injury  by  one  or  more  braids,  and  the  whole  slicked 
with  CLrk's  Patent  Compound,  and  special  extra  finish,  which  we  have  now  adopted  for  all  our  solid  wires  as  an  extra  weatherproof  protection,  and  a'so  preventing  chafing 
and  abrasion,  which  is  water,  acid,  and  to  a  very  great  extent  fireproof.  Our  insulation  will  prove  durable  when  all  others  fail.  We  are  prepared  to  furnish  Single  Wires 
of  all  gauges  and  diameter  of  insulation  for  Telegraph  and  Electric  Lights  from  stock.  Cables  made  to  order.  We  are  now  prepared  to  furnish  our  Clark  Wire  with  a  white 
finish  for  ceiling  cleat  work  as  well  as  our  standard  color. 

Clark  Joint  Gum  should  be  used  for  making  waterproof  joints.  This  is  put  up  in  half-pound  boxes,  in  strips  about  one  foot  long  and  five-eighths  inch  wide,  and 
when  wrapped  about  a  joint  and  pressed  firmly  it  makes  a  solid  mass.    For  railway  and  Motor  usfe,  we   make  all  sizes  of  stranded  and  flexible  with  Clark  insulation. 

We  guarantee  our  Insulation  wherever  used,  Aerial,  Underground,  or  Submarine,  and  our  net  prices  are  as  low,  if  not  lower, 

than  any  other  firsl-class  Insulated  Wire     We  sliall  be  pleased  to  mail  Catalogues  with  terms  and  discounts  for  quantities. 

TRaoe  M«f.K.  EASTERN  ELECTRIC  CABLE  CO., 

fil  to  (Hi  Hampshire.  Street, 

Bosa?0]sr,       -  3>^^ss. 

HENRY  A.  Cr  ARK,  Treasurer  and  Gen'l-Manager. 

HERBERT  H.  EUSTIS,  President  and  Electrician. 


o 
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SPARKS. 

The  National  Electric  Tramway  and  Light 
Company,  of  Victoria,  B.C.,  have  made  arrange- 
ments to  drive  their  generators  and  lighting  by 
means  of  a  water  power  station  seventeen  miles 
from  the  city.  The  steam  plant  will  be  ready 
at  all  times  to  be  put  in  operation  should  this 
power  fail. 

A  Montreal  alderman  has  lately  made  the 
threat  that  unless  the  Bell  Telephone  Company 
agrees  to  the  proposals  of  the  city  respectmg 
reduced  rates  to  citizens  and  a  telephone  tax 
payable  by  the  company  to  the  city  on  each 
telephone,  the  city  council  will  proceed  to  grant 
permission  to  the  Merchants'  Telephone  Com- 
pany to  put  up  poles  and  string  wires. 

It  is  an  easy  matter  says  the  Electrical  World 
to  find  whether  there  is  a  cross  connection  be- 
tween a  coil  and  its  core,  but  when  the  cross  is 
between  the  wires  themselves  constituting  the 
coils  the  usual  method  cannot  be  used.  For  such 
cases,  as  also  for  a  number  of  others  a  very  in- 
genious and  simple  method  is  in  use  in  the  Thom- 
son-Houston factory  at  Lynn,  which  is  well  worth 
the  attention  of  those  engaged  in  constructing 
apparatus  containing  coils  in  which  cross  con- 
nections may  occur.  It  consists  simply  in  placing 
the  coils  to  be  tested  in  the  field  of  an  alternating 
current  coil  and  noticing  whether  or  not  parts  of 
the  coil  become  heated.  It  is  evident  that  if 
there  is  a  cross  connection  between  the  windings, 
the  turns  included  between  these  points  will  form 
a  short  circuited  coil  in  which  currents  will  be 
induced  when  placed  in  this  alternating  current 
field,  which  will  cause  that  portion  to  become 
heated.  This  method,  therefore,  not  only  shows 
when  there  is  a  cross,  but,  if  there  is  one,  it  to  a 
certam  extent  locates  it.  In  some  cases  the  coil 
to  be  tested  is  placed  in  the  field  with  its  core  and 
in  other  cases  without.  For  simplicity  nothing 
more  could  be  desired. 


PUBLICATIONS. 

The  latest  arrival  in  the  arena  of  trade  jour- 
nalism is  The  Canadian  Engineer,  published  in 
Toronto  and  Montreal,  and  devoted  to  the  me- 
chanical, mining,  marine,  locomotive,  sanitary 
and  other  branches  of  the  engineering  trades. 
The  subscription  price  is  $1  a  year.  The  address 
is  ;  The  Canadian  Engineer  Co. ,  62  Church 
street,  Toronto,  or,  the  Fraser  Building,  St. 
Sacrament  street,  Montreal. 

The  June  Arena  is  a  mammoth  number.  It 
is  probably  the  largest  magazine  ever  published 
as  a  monthly  issue  of  a  review, contaming  one- 
hundred  and  sixty-tour  pages,  of  which  one  hun- 
dred and  forty-four  are  in  the  body  of  the 
magazine,  and  twenty  pages  of  carefully  written 
book  reviews  of  such  well-known  critics  as  Rev. 
W.  H.  Thomas  D.  D.,  of  Helen  Chicago,  Camp- 
bell, Hattie  C.  Flower,  Hamlin  Garland,  and 
the  editor  of  the  Arena. 


THE 


LEGAL  DECISIONS. 

The  City  and  Suburban  Electric  Railway 
Company  is  being  sued  by  a  bricklayer  named 
Mould,  who  met  with  an  accident  from  an 
incoming  car  while  he  was  repairing  the  brick- 
work of  the  company's  power  house  on  St.  Clair 
avenue. 

The  Toronto  Incandescent  Light  Company's 
appeal  from  the  judgment  given  against  them  when 
the  owner  of  a  horse  was  awarded  $100  for  in- 
juries to  the  animal  through  falling  into  a  hole 
on  Church  street,  Toronto,  made  by  their  work- 
men, has  been  refused.  They  asked  the  Court 
to  determine  the  city  to  be  liable. 

The  case  against  the  city  of  Guelph  and  the 
he  Guelph  Gas  Company  brought  by  a  man 
named  Healy  has  ended  in  favor  of  the  defend- 
ants. The  plaintiff  alleged  that  when  returning 
home  one  evening  he  ran  against  a  loop  of  an 
electric  light  wire  on  a  street  in  Guelph,  and  re- 
ceived a  severe  cut.  The  defendants  maintained 
that  the  light  was  lit  and  that  it  was  impossible 
to  run  against  the  wire  as  stated. 


TOMNTO  ELECTRICAL  WORKS 


Manufacturing  Electricians  and  Engineers. 


Dealers  in  Electrical  Supplies. 
Makers  of  Dynamos  and  Motors. 
Dealers  in  Electrical  Books. 

35  Adelaide  Street  West,  -  TORONTO. 


F.  £.  Dixon  &,  Go. 

MANUFACTURERS  OF 


LEATHER  BELTING 


70  KING  STREET  EAST,  TORONTO. 
Headquarters  for  Electric  and  Dynamo  Belting. 

We  have  the  following  Leather  Belts  in  use  in  the  works  of  the 
Toronto  Electric  Light  Co.  : — 

One  36  inch  belt  98  feet  long. 
[This  belt  has  been  in  constant  use  since  August,  1885,  and  looks 
good  for  another  ten  years  yet.]  Also 

One  36  inch  belt,  100  feet  long.         One  38  inch  belt  100  feet  long. 
One  36  inch  belt  123  feet  long.         One  24  inch  belt  100  feet  long. 
And  over  1500  feet  of  8  inch  belting. 
All  the  above  belts  are  DOUBLE  THICKNESS  and  are  all  giving  satisfaction. 
The  38  inch  belt  is  the  largest  belt  ever  made  in  this  Province. 

The  following  Electric  Companies  are  also  using  our  Belting  : 
The  Toronto  Construction  and  Electrical  Supply  Co. 
The  Ball  Electric  Light  Co. 
The  Hamilton  Electric  Light  &  Power  Co. 
The  Niagara  Falls  Electric  Light  Co. 
West  Toronto  Junction  Electric  Light  Works. 
The  St.  Thomas  Electric  Light  Co. 
The  Barrie  Electric  Light  Co. 
The  Berlin  Electric  and  Gas  Co. 
The  Woodstock  Electric  Light  Co. 
The  ATanitoba  Electric  and  Gas  Light  Co.,  Winnipeg. 
The  Goderich  Electric  Light  Co. 
The  Markham  Electric  Light  Co. 
The  Oshawa  Electric  Light  Co. 
The  Orangeville  Electric  Light  Co. 
The  Port  Arthur  Electric  Railway  Co. 
AND  OTHERS. 

We  are  the  only  Belt  Manufaeturers  in  this  Provinee  who  ean  show 
Belts  of  OUR  OWN  IVIAKE  which  have  been  in  use  AS  LONG  AS  FIVE 
YEARS.  We  ean  point  to  belts  of  our  own  make  in  THIS  CITY  ALONE 
which  have  been  in  constant  use  for  TEN,  THIRTEEN  and  even  NINE- 
TEEN years,  and  are  still  good. 

We  are  prepared  to  furnish  Belts  of  any  size,  two  or  three  ply,  of  any 
width.    Every  belt  fully  guaranteed. 
Send  for  Discounts.        Dixon's  Belting  Hand-Book  mailed  free  on  apptication. 


ARMINGTON  &,  SIMS 

JLutonn^tic  Higlx  Speed  Engines 


ELECTRIC  -:-  LIGHTING 

. . .  AND . . . 

General  Factory  Purposes. 

PERFECT  REGULATION  AND  HIGHEST  ECONOMY. 


STEAM  PUMPS,  SHAFTING,  PULLEYS, 


GENERAL  MACHINERY. 


Nie  &  Lynch,   -   Hamilton,  Ont. 
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SPARKS. 

A  scheme  is  being  agitated  for  the  construction 
of  an  electric  tramway  from  Nanaimo  to 
Wellington,  B.  C. 

.  The  directors  of  the  Hamilton,  Waterdown  and 
Guelph  Electric  Railway  Co.  have  decided  to 
oppose  the  granting  of  a  charter  to  the  Hamilton 
Street  Railway  Co.  to  establish  radial  electric 
roads. 

The  mica  business  is  reported  as  being  good 
and  large  quantities  are  being  shipped  to  Eng- 
land. The  Cleveland  administration  is  expected 
to  remove  the  duty  off  this  material  which  will 
further  increase  the  trade. 

His  Excellency,  the  Governor-General,  recently 
presented  Messrs.  John  C.  Cooney  and  C.  S. 
Hubbard,  of  the  C.  P.  R.  Telegraph  Company, 
Ottawa,  with  a  beautiful  volume  each  in  recogni- 
tion of  services  rendered  in  the  transmission  of 
cable  messages  at  the  time  of  the  critical  illness  of 
his  son. 

At  a  recent  meeting  of  the  Council  of  the  town 
of  Maisonneuve  the  electric  railway  question  was 
brought  up.  Mr.  J.  L.  Forget  '•epresented  the 
Montreal  Street  Railway  Co.  and  Mr.  A.  J. 
Corriveau,  the  Corriveau-Williariis  syndicate. 
Both  companies  submitted  propositions  which 
were  referred  to  a  special  committee.  The  matter 
will  be  brought  up  again  at  the  next  meeting  of 
the  Council. 

The  St.  Jean  Baptiste  Electric  Light  Co.  held 
a  meeting  for  the  election  of  otificers  under  the 
new  charter,  when  the  following  gentlemen  were 
appointed  directors :  Messrs.  Arthur  Caron,  O. 
Marin,  M.P. ,  Hon.  L.  Tourville,  Charles Chaput, 
O.  Vanier,  Joseph  Girard,  A.  Lalonde,  E.  David 
and  P.  Terrault,  M.P.  At  a  subsequent  meeting 
of  the  directors  Mr.  O.  Marin,  M.P. ,  was  elected 
president.  The  company  have  been  supplying 
light  for  some  time,  and  it  is  said  have  a  monthly 
revenue  of  $1,000,  with  about  $500  expenses. 

A  joint  stock  company,  composed  of  Ottawa 
capitalists,  has  been  formed  to  buy  up  and  deal 
in  mica  and  phosphate  properties  in  the  Ottawa 
valley.  At  the  organization  meeting  about  forty 
business  men  were  present.  The  capital  stock 
was  placed  at  a  quarter  of  a  million  dollars,  of 
which  $200,000  was  at  once  taken  up.  It  is  the 
purpose  of  the  company  to  purchase  the  mining 
interests  of  the  district,  open  and  work  sufficient- 
ly to  show  the  quality  of  the  mmes,  and  dispose 
of  them.  English  syndicates  are  most  likely  to 
be  the  purchasers. 


Packard 


High  Grade 
Incandescent  Lamps 


MANUFACTURED  BY  THE 


PACKARD  LAMP  CO.,  Ltd 


96  to  WO  King  Street, 

MONTREAL 


Write  for  Price  List  and  Discounts. 


C 


A 


LAKE  GIRARD  SYSTEM  OF  MINES. 
Lake  Girard  Mine      -     Nellie  and  Blanche  Mines.     -     The  Horseshoe  Mine. 


CONTROLLING  2,500  ACRES  CHOICEST  MICA  LAND. 


The  LARGEST  USERS  in  the  United  States  are  among  our  EARLIEST  CUSTOMERS,  and  can  testify  to  the 
excellence  of  our  material  as  well  as  to  our  PROMPTNESS  OF  DELIVERY. 

All  MICA  SHIPPED  BY  EXPRESS,  and  sales  made  at  PRICES  INCLUDING  ALL  CHARGES  TO  POINT  OF 
DESTINATION. 

Why  buy  through  MIDDLEMEN  and  pay  COMMISSION,  when  you  can  DEAL  DIRECT  WITH  THE  MINES,  and 
receive  your  MICA  AT  FIRST  HANDS? 

We  are  prepared  to  SUPPLY  the  requirements  of  SMALL  USERS,  on  advantageous  terms,  looking  to  the  FUTURE 
GROWTH  of  their  BUSINESS. 

Our  PRESENT  STOCK  OF  MICA  actually  mined  EXCEEDS  300  TONS,  and  this,  too,  AFTER  A  YEAR'S 
STEADY  OPERATIONS. 

ALL  SIZES  AVAILABLE,  and  we  will  either  cut  to  size  or  in  rough  split  sheets,  with  edges  trimmed  or  untnmmed,  as 
may  be  desired.    We  will  cut  discs  or  segments  of  circles  when  required. 

Send  us  a  SAMPLE  ORDER — we  only  ask  a  fair  trial  ;  once  we  receive  that,  we  are  not  afraid  of  holding  your  busi- 
ness.   Address  all  communications  to 

DON  C.  WAITERS. 


240  I>a.ly  Avenue, 
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The  Canadian  OfQce  &  School  Furniture  Co. 


STB  AM  USERS 

Desiring  the  services  of  COMPETENT  EN- 
GINEERS of  any  class,  can  obtain 
sober,  inteUiffeut  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENCINEEflS. 

A.  E.  Edkins,  President,  care  Boiler  Inspec- 
tion &  Insurance  Co. ,  Toronto. 

Jas.  Robertson,  Secretary  Montreal  Branch, 
1420  Mignonne  Street,  Montreal. 


FOR 
EVERY 


Interested  in  any  branch  of  the  Hardware 
Wrought,  Cast  Steel  or  Spun  Metal  Trades, 
he  will  find 

"  The  Hardware  Merchant " 

acts  li-ke  a  right  bower,  and  keeps  you  posted 
on  all  business  changes  and  items  of  note.  Its 
market  quotations  are  reliable.   $2  per  year. 

THE  J.  B.  MeLEAN  CO.,  Ltd., 

10  Front  Street  East, 
Published  weekly.  TORONTO,  ONT. 


Hill  Patent  Friction  Pulleys 


AND  CUT  OFF  COUPUNGS 

P'or  Electric  Light  Stations  and  all  purposes  where  intermittent  power  is  required. 


Miller  Bros.  &  Toms, 


(Successors  to  Miller  Bros,  &  JUitchell) 

MONTREAL,  QUE. 


Toronto  Office :  74  York  Street. 

ESTABLISHED  1869. 


THE  CANADIAN  LOCOMOTIVE  &  ENGINE  CO.,  Ltd. 

KINGSTON,  -  ONTAJtlO. 

M.'VNUFACTUREKS  OF 

Locomotive,  Marine  and  Stationary  Engines 


Armington  &  Sims'  High  Speed  Engine  for  Klectkic  Light  Pl.\nt,  etc. 

notice:. 


THE 
HAZLETON 
BOILER. 

The 
Handiest, 
Safest, 
and 
Most 
Economical 
Boiler. 


The  Canadian  Locomotive  &  Engine  Co. ,  Limited,  of  Kingston,  Ontario,  have  the  exclusive  license 
for  building  our  Improved  Patent  High  Speed  Engine  for  the  Dominion  of  Canada,  and  are  fur- 
nished bv  us  with  drawings  of  our  latest  improvements. 

Providince,  R.  I.,  Nov.  i8th,  1889.  (Signed)        ARMINGTON  &  SIMS.  Descriptive  Catalogues  of  the  above  on  application 


"CYCLE"  GAS  ENGINE 


IMPULSE  EVERY  REVOLUTION  without 
a  separate  pump.    NO  SLIDE. 
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C.  W.  HENDERSON  m*'^""'" Electrical  Supplies 


ESTIMATES  FURNISHED  FOR  , 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Batteries,  Doctors'  and  Dentists'  Electrical  j 
Apparatus  and  Machinery. 
Electric  and  Gas  Fixtures. 
Buckeye  Incandescent  Lamps. 

Somoff's  Fancy  and  Miniature  Incandescent  Lamps. 


44  Bleury  S^^^^^  

{CORNER  JURORS) 

'  ....  MONTREAL 


LONDON  MACHINE  TOOL  CO., 

LONIDON,  -  ONTARIO, 

MANUFACTURERS  OF 

Machinist  &  Brass  Finishers'  Tools 

A.  B.  WILLIAMS,  General  Agent,  TOROWIO,  OAT. 

It  is  no  longer  necessary  to  import  Carbon  Points. 

THE  PETERBOROUGH  CARBON  AND  PORCELAIN  CO. 

....  can  furnish  them  equal  to  any  in  the  world,  as  they  are  .... 

MANUFACTURERS  OF 

CARBON  POINTS  for  all  Systems  of  Arc  Light,    BATTERY  PLATES,    CARBON  BRUSHES, 

a«rf  all  khi,<ls  of  Porcelain  /or  Eloctricul  and  Hardware  linen. 


OAK 

TANNED 


BELTING 


TORON^iE^O 

76   "SrOE.IS:  STREET 
Telephone  475. 


THE  J.  C.  MCLAREN  BELTING  CO.  Montreal 


MICA 

White  and  Amber. 


MCRAE  &  CO. 


OTTAWA,  ONT 


Please  mention  the  Electrical  News  when  corresponding  with  advertisers. 


ThePenberthy  .  •  . 

....  Automatic  Injector  is  the  Standard. 

BE  W ABB  OF  IMITATIONS  !  TAKE  NO  OTELBB. 

In  use  in  hundreds  of  electrical  power  plants 


in  the  United  States  and  Canada 


Send  for  Circular 
and  Price  List. 


PENBERTHY  INJECTOR  CO 

I  M/,v,w»..  n.*         Office :  DETROIT,  MICH. 


Factory  at  Windsor,  Ont. 


CANADIAN 
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LECTRICALNEWS 


I 


PC 


NGINEERING 


Jina 


OLD  SERIES,  VOL.  XV.— No.  4. 
NEW  SERIES,  VOL.  IlL— No.  7. 

JULY,  1893 

(PRICE  10  CENTS 
1    $1.00  Per  Veak. 

MAGNOLIA  METAL 

 IN  USE  BY  

Eight  Leading  Governments. 

BEST  ANTI-FRICTION  METAL  FOR 

High-speed  Engine,  Dunamo,  Rolling-Mill,  Steamsiiip,  Railroad,  Saw-Mill,  Gotton-Mill,  Paper-Mill,  Woolen-Mill, 
Silk-Mill,  Jute-Mill,  Rubber-Mill,  Sugar-Mill,  Flour-Mill  and  all  Maciiinery  Bearings. 

Mf\GNOLIf\  f\NTl  -  FRICTION  ME>TflL  CO., 

London  Office:  75  Queen  Victoria  St.  Owners  and  Sole  Manufacturers, 

iTtZl^S^ffice'li.  'MtJLrtXents.  '   7^  Cortlandt  street,  NEW  YORK. 

JOHN  LANGTON  &  CO. 

Canada  Life  Building,  Toronto 

ELEGTRlGf\L  -  ENGINEERS  -  f\ND  •  GONTRf\GTORS 

 Complete  Plants  installed. 

Plants  requiring  special  combinations  of  Electrical  Machinery  a  Specialty. 

CORRESPONDENCE  SOLICITED. 

"  DIRECT-DRIVEN"  DYNftMOS  for  large  and  small  plants.       SLOW  SPEED  GENERATORS  ftND  MOTORS. 


Sole  Canadian  Agents  for  the  Waddell-Entz  Alkaline  Storage  Batteries. 


Automatic  Arc  Dynamos  and  Lamps. 
^^^^"^"^       Direct  Current  Incandescent  Dynamos. 

Alternating  Current  Incandescent  Dynamos. 
^^m-^^rr^ —  Transformers  of  High  Efficiency. 

Electric  Motors.    All  Electric  Supplies. 

Our  record  for  the  past  lo  years  as  Electrical  Manufacturers  guarantees  purchasers  satis- 
faction.   Ask  our  customers  about  cost  of  repairs  on  Ball  apparatus. 


.  ,  .  EXCLUSIVE  DOMINION  REPRESENTATIVES  OF  .  .  . 

National  Electric  Mfg.  Co. 


THE  BALL  ELECTRIC  LIGHT  COMPANY,  LIMITED, 

Incorporated  1882.  70  Peavl  Street,  TORONTO. 

(  MONTREAL,  QUE.      -      302  St.  James  Street. 
Agencies  \ 

{  VICTORIA,  B.  C.        -      10  Trounce  Avenue. 
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Montreal  Insulated  Wire  Works. 
J.  ROSS,  SON  &  CO., 


MANUFACTURERS  OF 


INSULATED 
ELEGTRIGWIRES 

And  Wires  for  Annunciators, 
Offices,  Magnets  and 
Dynamos.  . 


Factory  :  41  %  William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed. 

p.  O.  Box,  1496. 

E.  GflRL  BREITHftUPT 

CONSULTING 

Electrical  Engineer 

Graduate  in  Electrical  Engineering  at  Johns 
Hopkins  University,  Baltimore. 

 Address  :  BERLIN,  ONT. 


ROBB  ARMSTRONG  ENGINE, 

Containing  all  the  best  points  of  Standard  American 
High  Speed  Engines  and  several  improvements. 

Prof.  Siveet's  Straight  Line  Governor  and  Valve, 
The  Coffin  Throttle,  Armstrong  Crcsshead  Valve 
Gear  and  Oiling  Devices,  Interchangeable  Parts.  Per- 
fect Alignment.    Large  Bearings. 

ROBB  ENGINEERING  GO.,  LTD. 

Amherst,  Nova  Scotia. 


JOHrN  flr.  BURNS 

B.  A.  Sc. 

MECHANICAL  ENGINEER 


MANUFACTURERS'  AGENT 

ENGINEERS'  and  ELEGTRIGAL 
SUPPLIES 

Machinery  Pumps 
Engines  Dynamos 
Boilers  etc. 

MOTORS 

Sole  Agent  in  Montreal  for  the  Kay 
ElectPie  Works,  Hamilton,  Ont. 

.  .  .  S)>ECIALtST  IN  .  .  . 

Making  Boiler  Evaporative  and  Engine 

Economy  Tests. 
Indicating  and  properly  setting  the  valves 
of  Steam  Engines, 


OFFICE  ; 

686  Craig  Street  - 


MONTREAL. 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


Eugene  F.  Phillips  Electrical  Works 

.  .  (LIIVEITBID) 

^"^^^^>vX       II     }.'//  /  MANUFACTURERS  OF 

ELECTRIC  LIGHT  WIRE, 


Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

FfVRf\Df\Y  Gf\BLES. 
RAILWAY  FEEDER  AND  TROLLEY  WIRE. 


OFFICE  AND  FACTORY  : 

New  York  Office:  10  Cortlandt  Street.  IVl nn+l'OPi  f\^n^r\a 

Providence,  R.  I. :  American  Electrical  Works.       /▼IUI|llt>al,  \jal|aUa» 


/.  M.  HARRISON. 


H.  A.  SEYLER 


Montreal  Electrical  Supply  Co. 


781  CRAIG  STREET,  MONTREAL 


MANUFACTURERSand  CONTRACTORS 


ESTIMATES  GIVEN  ON 

COMPLETE  INSTALLATION  OF  ELECTRIC  LIGHT  PLANTS.  ETC,  . 

^  ^  ^  ^ 

General  Electrical  Supplies 


Please  mention  the  Electrical  News  when  corresponding  with  advertisers. 


A.  Allan,  President.  J.  O.  Gravel,  Sec.-Treas.         F.  Scholes,  Man. -Director. 

THE  CANADIAN  ROBBER  CO.  OF  MONTREAL 

CAPITAL,  -  $2,000,000. 

MANUFACTURERS  OF  ALL  KINDS  OF 

HARD 


AND 

SOFT 


RUBBER  GOODS 


FOR  ELECTRICAL  PURPOSES, 


INCLUDING  


BLACK  AND  WHITE  TAPES,  TUBINGS, 

ROD,  SHEET,  TELEPHONE  RECEIVERS,  ETC. 

Rubber  Beltings,  all  kinds  of  Hose,  Packings,  etc. 
Mould  Goods  of  every  description. 


WESTERN  BRANCH : 

COR.  FRONT  AND  YONGE  STS., 


J.  H.  Walker,  Manager. 


-TORONTO 
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FIRSTBROOK  BROS. 

Kiny  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BLOCKS 

AND  CKOSS-flKMS. 


WRITE  FOR  PARTICULARS. 


TM  E 


Morse 
Valve 
Reseating 
Machine 

will  refaceinposi- 
tion  any  valve 
fiom  %  in.  to  14 
in.  flat  or  taper 
seat. 


>end  for  new  Cata- 
logue,   wi/h  the 
vames  of  1,000 
users. 


Darling  Bros. 


Reliance  Works 


Montreal 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium   for  advertise- 
ments for  'Tenders.' 


I 


ICANADIAN  CONTRACT  record! 

TORONTO.  3i 


-THE- 

Canada  UUmberrnan 


PUBLISHED  MONTHLY  BY 


Canada  Life  Assurance  Bldg.    -    TORONTO,  ONT. 

Subscription  $i  .00  per  year  in  advance. 


■  -  vmBJS  ■  ■ 

IF  you  want  a  particular  Ut  of  lumber,  or  have  one 
to  dispose  of ;  if  you  want  to  buy  or  sell  timber 
limits;  if  you  have  a  mill  for  sale  or  want  to  buy  one  ; 
if  you  have  apiece  of  second-hand  machinery  to  dis- 
pose of,  or  want  one  ;  if  you  want  a  situation  ;  if  you 
want  an  employee  for  any  purpose  ;  an  inexpensive 
advertisement  under  the  heading  of  "Wanted"  or 
*'  For  Sale"  is  the  easiest  and  quickest  way  to  accxm- 
plishwhat  you  wish. 

An  advertisement  in  the  Canada  Lumberman  is  the 
cheapest  and  best  salesman  you  can  employ ;  it  is  not 
only  always  on  the  road,  but  on  all  the  roads  at  once. 


Special 
Pulleys 


•      •      •      •  • 

made  in  all  .sizes, 

from  3"  motor  pulleys  to  15  ft.  driving  pulleys, 


WITJl 


IRON  CENTRES  AND  WOOD  RIMS,  AND  ALL  WOOD. 

Our  pulleys  are  used  m  all  large  stations  in  Canada. 

SEXD  FOR  CATAIMGVK 

DODGE  WOOD  SPLIT  PULLEY  GO. 

83  KING  STREET  W&ST, 

m  TORONTO. 


ARMINGTON  &,  SIMS 

Automatic  Higlx  S]peed  Engines 


ELECTRIC  LIGHTING 

.  .  .  AND  .  .  . 

General  Factory  Purposes. 

PERFECT  REGULATION  AND  HIGHEST  ECONOMY 


STEAM  PUMPS,  SHAFTING,  PULLEYS, 


GENERAL  MACHINERY. 


Nie  &  Lynch,   -   Hamilton,  Ont. 


John.LBlaikie  Esa 
Pres. 


CONSULTING  ENGINEERS 


G.C.ROBB  ChiefEngineer 
A.FRASER  Sec. Ires 


Head  Office  TORONTO 


SAMUEL  FUGE  -  ^'^  =oto™: 

Sole  Agent  for  Canada  and  the  United  States  for  John  C.  Taylor  &  Co.'s  (Bristol,  England)  Liquid  Anti-Scale 

Veg^etable  Boiler  Composition 

For  the  total  prevention  and  removal  of  Incrustation,  Corrosion  and  Pitting:  also  for  preserving  the  plates,  and  for 
preventing  Leakage  of  Bed  Taps,  Water  Gauges,  etc.,  in  STATIONARY,  LOCOMOTIVE  or  MARINE  BOILERS. 

UNRIVALLED  FOR  ITS  EFFICIENCY  AND  PRESERVATION  OF  PLATES,  ETC.   ENQUIRIES  SOLICITED.  SATISFACTION  GUARANTEED. 

3sroa?E  oTJEaiE  ^'oh.lowh^tg  = 

S.  FUGE,  Esq.,  464  Dundas  Street,  London,  Ont.  LONDON,  Ont.,  Feb.  3rd,  1893. 

Dear  Sir, — Making  reference  to  J.  C.  Taylor  &  Co.'s  Boiler  Composition  which  you  supplied  us  a  few  months  ago,  beg  to  say 
that  we  have  given  it  a  thorough  test,  and  find  it  to  fully  verify  all  vour  representations  as  to  its  excellence  in  being  able  to  remove 
all  scale  from  the  tubes  and  inside  of  boiler,  and  we  find  in  using  it,  that  it  takes  even  a  less  quantity  than  is  represented  to  do 
the  work  ot  keeping  the  boiler  clean.  We  have,  in  consequence  of  the  use  of  it,  set  aside  all  other  appliances  which  we  had  for  re- 
moving and  preventing  scale  accumulating  in  our  boiler,  and  are  so  much  pleased  with  it  that  we  can  cheerfully  recommend  it  to 
all  and  every  one  who  have  steam  boilers  and  wish  to  save  money  in  fuel  by  keeping  their  boiler  perfectly  clean,  and  cannot  recom- 
mend it  too  highly.  Very  truly  yours,  STE\'ENS  «&  BURNS. 
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Kay  Electric  Works 

No.  263  James  Street  N.,  Hamilton,  Ont. 

.  .  .  MANUFACTURERS  OF  .  .  . 

DYNAMOS 


For  Arc  and  

Incandescent  Lighting. 

MOTORS 

From  Ys  H.  P.  to  50  H.  P, 
Electro  Plating  Machines  and  General 
Electrical  Appliances.  Special  attention 


to  Mill  and  Factory  Lighting. 


WRITE  FOR  CIRCULARS. 


NORTHEY  MFG.  GO. 


LIMITED 


Toronto  .... 

...ONTf\RIO. 


MANUFACTURERS  OF 


STEAM 

AND 


PUMPS 


For  General  Water  Supply 
and  Fire  Protection. 

BOILER  FEED  PUMPS  AND  PUMPS  FOR  ALL  DUTIES 
CON^DSN^SBRS,  ETC. 


HIGH  CLASS  PUMPING  ENGINES 

FOR  HIGH  DUTY,  SUITABLE  FOR  TOWN  AND  CITY  WATERWORKS. 


FINE  -  -  .i. 


E 


c- 


Street  Cars 


.  .  .  OUR  SPECIALTY  . 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 


Pf\TTERSON  6c  GORBIN. 

-sr.  CATHARINES,  ONT. 


TELEPHONES 


WE  MANUFACTURE 

Standard  Bell  Telephones 

AND 

Warehouse  Telephones. 

ALSO 

Carbon  Transmitter  Telephones. 

Local  exchanges  fitted  up.    All  line  material  supplied. 

Ste.  Julie,  Sept.  sth,  1802. 
T.  W.  NESS,  Esq.,  Montreal. 

Dear  Sir,— We  are  happy  to  state  that  your 
telephones  and  switches  are  giving  us  good  satis- 
faction. We  have  three  sons  of  switches  and 
we  find  yours  far  preferable.  There  is  now  about 
forty  of  your  telephones  in  operation  on  our  line. 
Every  one  works  well,  and  we  intend  to  use  no 
other.  Yours  very  truly, 

The  Megantic  Telephone  Co. 

Write  us  when  you  want  anything  electrical. 
Key  Sockets,  Magneto  Bells, 

SwiteJies,  Annunciators, 
(jut-outs,  Bells, 
Wire,  Batteries, 
Tramps.  Push  Buttons,  &c., 


Shades, 


Dynamos  and  Motors 


T.  W.  NESS 


Canadian  Headquarters  for 
Electrical  Supplies 


749  Craig  Street,  MONTREAL 


CANADIAN 
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AND 
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THE  LATE  JOHN  A.  WILLS. 

It  becomes  our  painful  duty  to  chronicle  the  unexpected  death 
on  the  i6th  of  June,  of  Mr.  John  A.  Wills,  Chief  Engineer  at 
the  Toronto  Custom  House.  Mr.  Wills,  who  was  in  his  48th 
year,  was  possessed  of  a  naturally  strong  physical  organization, 
and  until  the  last  two  years  enjoyed  the  best  of  health.  Of  late 
he  was  a  sufferer  from  Bright's  disease,  and  early  last  spring 
passed  through  a  severe  illness  which  several  times  threatened 
to  have  a  fat.il  ending.  Greatly  to  the  comfort  of  his  family  and 
many  friends,  what  seemed  to  be  a  marked  improvement  in  his 
condition  suddenly  manifested  itself  two  or  three  weeks  ago  ; 
his  appetite  returned,  he  gained  strength  rapidly  and  was  able 
to  go  down  town.  But  a  few  hours  previous  to  his  death  he 
drove  around  town  with  a  friend  who  was 
on  a  visit  to  Toronto.  After  returning 
from  the  drive  he  lay  down  to  sleep — 
which  proved  to  be  the  sleep  of  death — for 
he  passed  quietly  away  a  few  hours  later 
without  hailing  regained  consciousness. 

Mr.  Wills  was  one  of  the  best  known 
and  most  popular  men  of  the  city,  and  his 
death  came  as  a  great  surprise  and  grief 
to  thousands  of  his  fellow  citizens. 

The  -deceased  was  a  native  of  Ottawa, 
in  which  locality  his  parents  were  among 
the  first  settlers.  After  graduating  from 
college,  he  entered  as  an  apprentice 
the  machine  shops  of  Messrs.  E.  &  C.  E. 
-Gilbert,  at  Montreal,  who  at  that  time 
were  the  principal  manufacturers  in  Can- 
ada of  marine  engines.  On  completing 
his  apprenticeship  he  went  to  the  New 
England  States,  where  he  spent  several 
years,  mostly  at  Fall  River.  Mass,  where 
he  met  and  married  the  estimable  wife 
who  survives  him. 

He  returned  to  Canada,  and  received 
the  appointment  of  Chief  Engineer  of  the  Dominion  Parliament 
Buildings,  which  position  he  held  for  three  or  four  years,  when 
at  his  own  request  he  was  transferred  to  Toronto  and  assumed 
the  duties  of  the  position  which  he  occupied  at  the  time  of  his 
death  and  for  seventeen  years  previously. 

He  always  showed  a  desire  to  assist  his  brother  engineers. 
He  was  the  first  Registrar  of  the  Ontario  Association  of 
Stationary  Engineers,  and  in  May  last  was  elected  to  the  Presi- 
dency. He  was  also  a  member  of  the  Canadian  Association  of 
Stationary  Engineers,  and  Chairman  for  the  present  year  of  the 
Technical  School  Board.  He  likewise  filled  prominent  positions 
in  connection  with  the  Masonic  order,  the  A.  O.  U.  W.,  and  the 
Orange  Society. 

His  cheerful,  sympathetic  disposition  made  for  him  a  multi- 
tude of  friends,  to  whom  his  sudden  death  is  the  subject  of 
profound  legret.  A  wife,  seven  sons  and  one  daughter  mourn 
the  loss  of  a  beloved  husband  and  father. 


THE  CANADIAN  ELECTRICAL  ASSOCIATION. 

Several  meetings  of  the  Committee  on  Statistics  have  lately 
been  held.  A  form  of  schedule  has  been  drafted,  which  em- 
braces enquries  for  statistics  which  would  show  the  extent  of  ihe 
electrical  industiies  of  Canada,  and  the  conditions  under  which 
they  are  being  conducted.  Copies  of  this  schedule  will  be  im- 
mediately forwarded  to  every  firm  in  the  electrical  business  in 
Canada,  with  a  reciuest  that  the  blanks  be  filled  in  with  the  infor- 
mation sought  to  be  obtained,  and  which  if  secured  should  prove 
to  be  very  useful.  The  deputation  which  a  few  months  ago 
visited  Ottawa  to  oppose  the  bill  for  the  inspection  of  electric 
lighting,  greatly  felt  the  need  of  statistics  such  as  those  which 
the  Association  is  about  to  attempt  to  secure.  It  is  hoped  that 
persons  engaged  in  any  department  of 
electrical  business  to  whom  copies  of  this 
schedule  may  be  sent,  will  promptly  supply 
the  information  required. 


The  Late  John  A.  Wills 


TORONTO  ELECTRIC  LIGHT  CO. 

The  Toronto  Electric  Light  Co.,  in 
addition  to  having  recently  doubled  the 
size  and  capacity  of  their  central  station, 
have  erected  handsome  new  business 
ofifices  facing  on  Esplanade  street,  into 
the  possession  of  which  they  have  just 
entered.  The  new  office  building,  which 
by  the  way  was  erected  from  the  design 
and  under  the  supervision  of  the  versatile 
general  manager,  Mr.  J.  J.  Wright,  in- 
cludes a  commodious  business  office  and 
an  office  for  the  manager  on  the  ground 
floor,  a  large  board  room,  and  sleeping 
accommodation  for  officials  of  the  com- 
pany whose  duties  at  times  prevent  them 
fiom  reaching  home.  Of  course  the  latest 
equipments  in  the  way  of  electric  bells, 
speaking  tubes,  etc.,  are  employed.  The 
office  on  the  ground  floor  are  handsomely  finished  in  quartered 
oak,  having  stained  glass  windows,  and  comfortable  looking  fire- 
places of  pressed  brick.  We  congratulate  the  company  and  the 
general  manager  upon  these  indications  of  progressiveness  and 
prosperity. 


PERSONAL. 

Mr.  John  Bain,  who  for  twelve  yi  ars  has  been  in  the  employ  of  the  R. 
(i.  McLean  Co.,  of  Toronto,  has  been  appointed  to  take  charge  of  the 
watei  power  station  of  the  Niagara  Falls  Park  and  River  Electric  Railroad. 
Mr.  R.  G.  McLean,  on  behalf  of  Messrs.  R.  G.  McLean  &  Co..  and  of  the 
employees  of  that  firm,  presented  Mr.  Bain  before  leaving  for  Niagara 
with  a  gold-headed  cane  and  diamond  pin,  as  a  token  of  esteem.  Mr.  Bain 
is  a  member  of  the  C.  A.  S.  E. ,  and  is  held  in  the  highest  respect  by  all  his 
acquaintances,  whose  best  wishes  will  go  with  him  to  his  new  position. 


The  National  Electric  Tramway  Company,  of  Victoria,  B.  C,  has  pur- 
chased the  business  of  the  Victoria  Electric  Light  Company  of  that  city  for 
the  sum  of  $50,000.  The  plant  purchased  embraces  dynamos,  30  miles  of 
wire  and  3,700  lamps.  The  purchasers  intend  to  largely  increase  the 
capacity  of  the  lighting  plant,  and  to  employ  water  power  for  the  genera- 
tion of  current  for  both  lighting  and  tramway  purposes. 


There  are  already  a  number  of  applicants  in  the  field  for  the  position 
made  vacant  by  the  recent  death  of  Mr.  John  W  ills.  The  salary  is 
$1500  per  year. 

We  have  received  from  the  Columbia  Lamp  Co. ,  of  St.  Louis,  a  large 
size  portrait  framed  in  0:1k  of  Henry  (ioebel,  who  is  claimed  to  be  the 
original  inventor  of  the  incandescent  lamp. 

The  Ottawa  Electric  Street  Railway  Company,  at  its  annual  meeting  a 
few  days  ago  decided  to  establish  a  car  manufactory  as  a  separate  depart 
ment,  for  which  purpose  a  capital  of  $50,000  will  be  employed. 
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A  QUESTION  OF  PRIORITY. 

Hamilton,  June  15th,  1893. 

Ed'tor  Electrical  News. 

Dear  Sir,— In  a  recent  article  in  the  Electrical  Review  of 
New  York,  the  writer,  Mr.  Allen  R.  Foote,  claims  to  have  been 
the  "first  in  the  field"  in  suggesting  that  an  arc  light  be  known 
by  its  amperage  and  voltage  only,  and  not  by  candle  power. 
Now,  while  we  do  not  make  any  claim  to  priority  in  the  mat- 
ter at  all,  we  beg  to  state  that  the  contract  made  between  this 
city  and  our  company  calls  for  lights  of  10  amperes  at  55  volts, 
and  says  nothing  about  candle  power  at  all,  and  we  have  no 
doubt  the  same  will  be  found  to  be  the  case  in  several  other 
places  where  arc  lights  are  being  supplied  on  city  contracts. 
We  claim,  then,  that  Mr.  Foote's  suggestion  was  nothing  new 
under  the  sun  in  1890,  as  our  contract  has  now  been  running 
nigh  on  to  four  years. 

Yours  very  truly. 
The  Hamilton  Electric  Light  &  Power  Co. 

D.  Thomson,  General  Manager. 


QUALITY  OF  ARC  LIGHT  CARBONS. 

Editor  Canadian  Electrical  News. 

Sir, — I  note  in  a  recent  niimber  of  The  Electrical  Review^ 
of  New  York,  a  short  article  on  the  "Development  of  Arc  Light 
Carbons,"  in  which  the  writer  is  made  to  say  that,  "A  carbon 
manufacturer  five  years  ago  would  make  a  poor  showing  if  tested 
in  comparison  with  one  of  the  present  day."  I  am  in  a  position 
to  say -that  just  the  opposite  is  the  case.  I  had  oppertunity  not 
very  long  ago  to  see  tested  some  Wallace  diamond  carbons  (so 
called)  that  were  manufactured  away  back  in  the  early  period 
of  the  electric  lighting  industry,  and  which  burned  better,  lasted 
longer,  were  more  evenly  coated,  and  fully  50%  better  in  effici- 
ency than  most  of  the  carbons  in  use  at  the  present  day.  True 
the  price  of  them  was  about  10  cents  a  piece,  but  to  say  that 
they  were  of  poor  quality  or  not  equal  to  those  now  manufac- 
tured is  incorrect  as  any  one  who  has  had  the  handling  of  arc 
lights  from  the  start  to  the  p'esent  day  can  amply  testify. 
Yours  ttuly. 

Central  Station  Manager. 


MOONLIGHT  SCHEDULE  FOR  JULY. 


Day  of 
Month. 

Light.- 

Extinguish. 

No.  of 
Hours. 

H.M. 

H.M. 
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A  company  is  said  to  have  been  formed  for  the  purpose  of  cleaning  and 
repairing  incandescent  lamps,  the  bulbs  of  which  have  become  blackened 
and  the  filament  impaired  by  use.  The  process,  as  described,  consists  of 
cutting  a  hole  in  the  glass  and  by  mechanical  or  chemical  means  cleaning 
the  interior  of  the  bulb,  re-flashing  the  carbon,  exhausting  the  bulb  and  re- 
sealing  it. 


THE  ELECTRIC  HEATER,  t 

By  Thomas  Ahearn. 

The  increasing  interest  manifested  in  electric  heating  appar- 
ratus  during  the  past  year  throughout  the  United  States  and 
Canada  is  highly  satisfactory  and,  without  a  full  knowledge  of 
what  interesting  application  of  heating  devices  may  have  been 
made  in  the  United  States,  I  will  endeavor  in  this  paper  to  out- 
line what  we  have  accomplished  in  Canada,  and  more  particularly 
in  the  city  of  Ottawa. 

The  ideas  relat'ng  to  the  limited  field  of  electic  heating  are 
fast  disappearing,  and  the  notion  that  an  electric  light  or  railway 
'  plant,  unless  operated  by  water-power,  cannot  profitly  introduce 
electric  heat,  is  but  an  instance  of  history  repeating  itself,  as 
witness  the  introduction  of  the  telephone,  incandescent  light,  etc. 

When  friction  is  overcome,  heat  is  produced,  whether  the 
friction  be  the  resistance  of  any  portion  of  an  electric  circuit  or 
of  a  purely  mechanical  character,  as,  for  example,  the  application 
of  the  ordinary  car  brake  ;  the  resultant  equivalent  in  each  case 
appears  as  heat,  so  that  if  one  or  five  horse-power  of  electrical 
energy  be  absorbed  in  an  electric  heater  the  full  amount  is  con- 
verted into  heat. 

A  iliechanical  example  of  this  conservation  of  force  may  be 
demonstrated  by  rubbing  the  right  hand  on  the  coat  sleeve  of 
one's  left  arm.  If  the  rubbing  is  brisk  and  continued,  an  un- 
pleasant heating  of  the  hand  will  result ;  the  force  expended  in  the 
muscular  effort  of  rubbing  results  in  an  exact  equivalent  of  heat- 
ing of  the  hand,  and  the  coat  sleeve  rubbed.  This  result  is 
•  practically  analagous  to  the  heat  developed  in  the  heating  wire 
of  an  electric  heater.  The  resistance  (or  friction)  offered,  as  in 
the  rubbing  of  the  coat  sleeve,  results  in  the  developing  an  exact 
equivalent  of  heat. 

The  operation  of  the  electric  heater  may  also  be  compared  to 
that  of  an  incandescent  lamp,  in  which,  as  is  well  known,  good 
conductors  of  electricity  are  carried  to  the  terminals  of  the  lamp 
filament,  and  the  latter  purposely  made  a  poor  conductor,  in 
order  that  the  resistance  offered  by  the  filament  and  overcome 
by  the  current  may  produce  a  sufficiently  high  degree  of  heat  to 
give  the  desired  light.  Although  light  alone  is  the  object  sought, 
it  is  but  an  accompaniment  of  the  incandescence  of  the  filament. 
In  the  electric  heater,  heat  alone  is  desired,  and  heat  alone  is 
present. 

The  size  and  length  of  the  lamp  filament  and  wire  of  the  heater 
are  both  determined  in  very  much  the  same  manner,  excepting 
-  that  in  the  case  of  the  heater,  the  calculation  for  amount  of  wire 
does  not  subject  the  heater  wire  to  such  a  degree  of  heat  as  in 
the  case  of  the  incandescent  lamp.  The  size  and  length  of  wire 
employed  in  a  serviceable  electric  heater  should  be  such  that  the 
heat  developed  will  uot  be  sufficient  to  destroy  it  by  oxidation  of 
fusion.  This  is  greatly  assisted  by  the  design  and  other  condi- 
tions of  manufacture,  and  in  the  case  of  my  cylindrical  500  volt 
upright  car  stove,  the  inlet  of  cooler  air  at  the  bottom,  and  its 
rush  through  the  heated  cylinder,  results  in  a  vigorous  circulation 
of  the  air  through  the  space  to  be  warmed,  and  this  displace- 
ment of  hot  air  by  cooler  air  constantly  relieves  the  heater  wire 
within  the  stove. 

Instead  of  making  heaters  on  the  plan  of  the  rheostat,  I  have 
found  that  for  marked  results,  and  more  paiticularly  for  the  air 
draught,  it  is  desirable  to  conserve  the  heat  within  the  heater 
up  to  a  certain  degree,  above  which  the  construction  of  the 
heater  should  not  permit  the  wire  to  reach. 

I  have  also  concluded  that  iron  wire  is  most  desirable,  and 
among  many  of  the  points  in  its  favor  is  that  its  resistance  in- 
creases with' the  heat.  The  benefit  of  this  quality  is  felt  when 
the  electromotive  force  is  increased,  as  frequently  happens  for 
short  intervals  in  nearly  all  classes  of  circuits. 

By  the  method  of  construction  and  the  use  of  good  non-con- 
ductors of  heat,  as  insulation  and  packing,  the  heat  developed 
in  small  water  heaters  and  large  water  furnaces  is  directed  to 
the  copper  water-containing  vessels  around  which  the  heating 
wire  is  wound;  the  heat  is  qu'ckly  transferred  from  the  wire  to 
the  copper  vessel,  which  can  never  reach  a  very  high  degree  of 
heat.  The  air  draught  in  my  other  heater  operates  in  very  much 
the  same  manner  as  the  presence  of  the  water  in  the  liquid  heater. 

It  is  an  interesting  fact  that  the  good  conductors  of  heat  are 
also  the  good  conductors  of  electricity,  and  the  poor  for  one  is 
also  poor  for  the  other.    This  conductive  quality,  which  is  com- 
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mon  to  both  forms  of  force,  is  very  sugf^estive  of  a  close  relation- 
ship, which  doubtless  future  investigation  will  determine.  With 
the  good  conductors,  such  as  copper,  the  current  may  be  im- 
agined as  gliding  freely  through  the  atoms  of  the  copper;  while 
in  the  case  of  the  comparatively  poorer  conductor — iron — the 
atoms  may  be  pictured  to  throw  themselves,  like  barriers,  across 
the  track  of  the  current,  this  friction  (or  as  we  electrically  term 
it,  resistance)  resulting  in  the  development  of  heat.  The  mutual 
convei'tibility  of  the  various  natural  forces  is  evinced  from  the 
combustion  of  coal  in  a  power  house,  the  dynamo  converting 
the  energy  supplied  by  the  coal  into  the  convenient  form  of 
electricity,  which  is  transmitted  along  wires  to  electric  heaters 
placed  at  different  points  in  the  circuit,  where  we  again  have 
heat  as  at  the  starting  point,  the  heater  in  turn  giving  up  its 
heat  to  the  surrounding  air.  It  is  evideht  thus,  that  from  elec- 
tricity heat  may  be  obtained.  It  is  also  true  that  from  heat  we 
can  obtain  electricity  as  in  the  ordinary  thermoelectric  pile — the 
application  of  heat  to  the  junction  of  the  dissmilar  metals  of  the 
pile  will  be  demonstrated  by  the  movement  of  the  needle  of  the 
galvanometer. 

I  will  now  proceed  to  a  brief  description  of  some  of  the  elec- 
tric heating  installations  which  have  been  in  successful  operation 
during  the  past  winter. 

In  July  of  last  year  I  had  erected  in  the  car  shop  of  our  local 
electric  railway  a  bakei-'s  oven  eight  feet  square,  which  was  built 
of  brick  in  the  usual  way,  excepting  that  within  the  oven,  and 
set  in  the  foundation,  were  placed  two  of  my  20  ampere,  50  volt 
cylindrical  stoves,  the  interior  of  the  oven  being  whitened  and 
lighted  with  incandescent  lamps  ;  a  small  window  looking 
into  the  oven,  and  provided  with  three  panes  of  plate  glass, 
separated  from  each  other  by  air  spaces,  being  provided  for  the 
purpose  of  observing  the  process  of  baking,  cooking,  etc.  The 
oven  was  also  equipped  with  a  clock  and  a  pyrometer,  which 
latter  instrument  recorded  the  degree  of  heat  within  the  oven. 
The  pyrometer  indicating  400  degrees  Fahrenheit,  a  neighboring 
baker  tried  a  few  pans  of  buns.  The  process  of  baking  was 
watched  with  much  interest,  and  from  the  puffing  up  of  the 
dough  to  the  pretty  brown  finish  could  be  seen  through  the  win- 
dow of  the  oven  which,  as  before  stated,  is  provided  with  incan- 
descent lamps.  A  short  time  after  a  full  dinner  of  one  of  our 
leading  hotels  was  cooked,  including  a  21  pound  roast  of  beef, 
several  turkeys,  ducks,  lamb,  etc.  This  electric  dinner  was 
served  to  the  regular  guests  of  the  hotel,  together  with  a  distin- 
guished company  of  invited  guests.  The  cooking  of  the  meats 
was  pronounced  perfect,  and  the  time  occupied  in  cooking  was 
30  minutes  less  than  is  usually  required  to  do  the  same  work  in 
the  hotel  range. 

It  may  be  interesting  to  state  that  this  oven  has  been  in  full 
blast  since  it  was  started,  and  the  current  has  been  applied  con- 
stantly night  and  day  without  trouble  of  any  kind,  and  it  is  now 
used  in  drying  out  repaired  electrical  parts  of  railway  equip- 
ments. 

At  the  Central  Canada  Fair,  held  in  this  city  in  September  of 
last  year,  a  bakers  oven  the  same  as  described  was  erected  in 
the  main  building,  attended  by  a  staff  of  bakers.  The  oven  was 
provided  on  one  side,  with  a  window,  through  which  our  delight- 
ed ruralists  gazed  in  wonder.  The  oven  proved  the  great  card 
of  the  show,  and  the  presence  of  a  special  policeman  was  re- 
quired to  keep  the  crowd  moving.  The  baker  started  in  selling 
a  small  bag  of  buns  it  five  cents  on  the  first  day,  but  the  law  of 
demand  justified  him  in  increasing  the  price  to  25  cents  on  the 
last  day  of  the  exhibition,  when  the  supplv  was  not  sufficient 
although  14  pans  were  turned  out  every  14  minutes.  In  the 
same  building  the  Women's  Christian  Temperance  Union  Din- 
ng  Hall  was  made  somewhat  more  attractive  than  in  former 
years  by  the  use  of  large  electric  water  heaters,  which  supplied 
a  dozen  smaller  heaters  placed  conveniently,  and  in  which  were 
made  tea  and  coffee.  The  outfit  was  kept  in  continuous  opera- 
tion during  the  Fair,  and  although  hard  pressed  by  the  crowds 
present,  the  supply  was  ample  ;  no  other  mtans  of  heating  water 
was  employed.  The  success  of  this  display  will  be  best  appre- 
ciated by  the  fact  that  the  financial  results  were  for  the  first  time 
in  many  years  of  a  satisfactory  nature. 

An  ordinary  hot  water  radiator  connected  with  an  electtic  fur- 
nace placed  in  a  pit  below  the  door,  lighted  by  incandescent 
lamps  and  covered  vvith  an  iron  giating  flush  with  the  floor, 


attracted  the  attention  of  householders.  The  absence  of  a 
chimney  and  other  accessories  of  a  hot  water  coal  furnace 
added  to  the  fact  that  the  closing  of  a  switch  only  was  necessary 
to  obtain  heat,  which  might  be  continued  indefinitely  without 
dirt,  dust  or  labor,  were  doubtless  the  main  reasons  for  the  in- 
numerable inquiries  made  as  to  the  cost  of  operation,  etc. 

As  no  long  continued  test  of  this  form  of  hot  water  house 
heating  had  ever  been  made,  I  concluded  that  only  two  installa- 
tions of  this  description  should  be  made  during  the  winter  Just 
passed. 

The  first  installation  was  made  for  the  purpose  of  heating  a 
gentleman's  conservatory  in  this  city.  The  furnace  was  placed 
in  the  basement,  the  controlling  switches  on  the  floor  above, 
and  all  connected  with  the  50-volt  lighting  circuit.  The  total 
amount  of  pipe  employed  in  the  conservatory  was  300  feet,  the 
current  absorbed  being  equal  to  three  horse-power.  The  amount 
charged  by  the  light  company  was  based  upon  the  cost  of  an 
equal  amount  of  power  from  motor  circuit.  The  operation  of 
this  plant  has  been  a  great  success,  having  worked  continuously 
and  absolutely  without  attention  since  October  last,  the  user 
being  so  much  pleased  with  its  success  that  the  question  of  heat- 
ing the  entire  premises  electrically  is  now  under  consideration. 

The  second  installation  of  the  hot  water  system  was  made  in 
R.  A.  McCormick's  drug  store,  Spaiks  street,  this  city.  The 
premises  was  piped  throughout  for  hot  water  heating  in  Novem- 
ber of  last  year,  the  electric  furnace  being  placed  in  the  base- 
ment. This  50  volt  furnace  was  constructed  in  five  independent 
heaters  radially  connected  to  a  common  supply  pipe,  each 
heater  being  independent  of  its  neighbor,  the  five  sections 
both  mechanically  and  electrically  being  connected  in  multiple. 
Each  of  the  sections  was  controlled  by  five  10  ampere  switches, 
which  were  placed  in  a  row  in  the  store  above,  so  that  for  all 
conditions  of  weather  the  heat  could  be  regulated  by  turning  off 
and  on  any  of  the  five  sections  into  which  the  furnace  was  divid- 
ed. Another  important  consideration  which  suggested  this 
design  was  that  in  the  event  of  trouble  with  any  one  of  the  five 
sections  comprising  the  complete  furnace,  it  could  be  detached  by 
closing  the  valves,  and  the  particular  section  which  might  require 
examination  could  be  removed  without  disturbing  the  other  four- 
fifths.  Despite  the  fact  that  the  past  winter  was  unusually 
severe  in  this  usually  cold  climate,  this  outfit  worked  without  a 
hitch  and  without  attention  of  any  kind,  and  provided  at  all 
times  the  heat  desired. 

For  the  usual  Christmas  display  of  the  Chaudiere  Electric 
Light  Company,  1  designed  an  electric  upright  boiler  which 
operated  a  one  horse-power  engine  and  the  boiler  being  placed 
upon  a  large  table  in  the  company's  office.  The  boiler  was 
provided  with  steam  gauge  water  glass,  safety  valve,  etc.  Being 
nickle  plated  throughout,  it  presented  a  very  handsome  appear- 
ance. The  safety  valve  was  set  for  35  pounds  pressure,  which 
operated  the  engine.  As  heretofore  steam  engines  have  been 
employed  in  applying  the  power  necessary  to  energize  dyna- 
mos, the  novelty  of  this  outfit  consisted  in  the  fact  that  the  elec- 
tricity was  developed  by  water  power,  which  was  converted  into 
heat,  making  steam  in  the  boiler,  and  which  was  then  used  in 
driving  the  steam  engine. 

The  charge  that  is  here  made  for  curient  used  in  the  numer- 
ous one  gallon  water  heaters,  which  have  been  largely  introduced 
by  the  Chaudiere  Electric  Light  Company,  is  based  upon  the 
amount  charged  for  the  16  candle-power  lamp,  which  is  $8  per 
annum  (the  user  paying  for  lamp  renewals).  Motor  rates  are 
charged  for  larger  installations.  These  water  heaters  are  used 
in  barber  shops,  drug  stores,  bar-rooms,  etc.,  and  absorb  three 
times  as  much  current  as  one  16  candle-power  lamp — 3  x  8  =  524. 
The  company  collects  50  cents  per  week  for  current  supplied  each 
heater,  making  $26  per  annum,  as  against  $24  if  the  same  cur- 
rent was  used  for  lighting.  The  charge  is  considered  small  by 
users,  and  the  service  is  very  satisfactory. 

The  business  done  during  the  past  year  in  electric  heating 
devices  of  various  kinds  has  amounted  to  a  very  respectable  sum, 
and  will  here,  as  it  should  elsewhere,  increase  from  year  to  year. 


The  Merch.inls'  Telephone  Company  has  obtained  unrestricted  right  of 
way  in  the  city  of  Montreal.  The  Sherbrooke  Telephone  Association  have 
made  arrangements  with  the  Merehants'  Telephone  Ca,  by  which  at  an 
early  date  the  subscribers  to  the  Association  will  have  communiotdon  by 
metallic  circuit  with  Montreal. 
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THE  TESTING  OF  DYNAMOS  AND  MOTORS.* 

By  Hazen  Ritchie. 

The  first  and  probably  the  most  important  series  of  tests 
which  are  made  on  any  machine  are  those  from  which  the  char- 
acteristic curves  are  obtained.  The  characteristic  curves  give 
us  practically  everything  we  require  to  know  about  a  machine, 
and  from  them  we  obtain  all  necessary  data  for  making  any  ne- 
cessary alterations  and  improvements. 

The  most  important  curve  to  be  taken  is  the  curve  of  magnet- 
ization in  which  the  vertical  ordinates  represent  the  electromo- 
tive force  in  the  armature  and  the  horizontal  absissae  the  am- 
pere turns  flowint;  round  the  fields. 

In  this  test  the  speed  should  be  kept  constant,  as  no  accurate 
corrections  for  variations  can  be  made.  The  fields  must  be 
separately  excited,  preferably  from  a  storage  battery,  as  this 
gives  a  practically  constant  electromotive  force. 

The  first  point  on  the  curve  is  obtained  by  measuring  the 
voltage  at  the  brushes  when  the  fields  are  open  circuited,  and 
which  is  due  to  residual  magjietism.  The  fields  are  then  excited^ 
weakly  at  first,  and  readings  taken  of  voltage,  amperes  in  the 
field  and  speed. 

The  fields  are  gradually  strengthened,  readings  being  taken  at 
each  change,  until  a  great  change  in  the  feeding  current  is  re- 
quired to  produce  a  small  change  in  the  voltage  ;  great  care  be- 
ing taken  to  keep  the  speed  constant  throughout. 

To  make  this  test  of  any  value,  only  the  most  accurate  instru- 
ments should  be  used.  The  best  instruments  for  this  purpose 
are  a  Thomson  reflecting  galvanometer  combined  with  a  high 
resistance  of  say  i  megohm  or  a  condenser  for  measuring  the 
electromotive  force,  and  a  Thomson  quadrant  electrometer 
shunted  across  a  standard  resistance  of  say  i  ohm,  which  is  in 
circuit  with  -the  field,  for  measuring  the  current  in  the  fields. 
Both  these  instruments  should  be  calibrated  with  two  or  more 
standard  cells  checked  against  each  other,  both  before  and  after 
the  test. 

The  next  tests  in  this  series  are  the  quarter,  half  and  full  load 
curves.  These  are  taken  in  the  same  way,  except  that  a  quarter, 
half  or  full  current  is  taken  from  the  machine,  the  current  being 
kept  constant  by  means  of  an  adjustable  resistance. 

Other  curves  which  are  of  interest  show  the  relation  between 
the  volts  and  amperes  in  the  external  circuit,  the  speed  being 
keptj  constant,  and  the  volts  and  amperes  in  the  external  circuit 
at  various  speeds. 

The  next  test  is  the  efficiency  test.  In  generators  this  must 
be  made  in  one  of  three  ways  :  either  by  indicating  the  engine 
used  for  driving  the  machine  and  measuring  the  output  ;  by 
measuring  the  power  supplied  by  means  of  a  transmission  dyna- 
mometer, or  by  coupling  two  machines  of  the  same  type,  one  as 
a  motor  and  one  as  a  generator,  and  dividing  the  loss  equally 
between  them.  This  is  by  far  the  most  satisf;ictory  method,  all 
the  readings  being  easily  made  ;  and,  in  testing  large  machines, 
by  coupling  back  to  line  we  need  only  use  the  power  lost  in  the 
inefficiency  of  the  machines.  That  is,  we  could  test  two  100  h.p. 
machines  having  an  efficiency  of  85%  with  a  generator  capable 
of  giving  only  30  h.  p.  This  saving  of  power  would  be  a  large 
item  in  factories  constructing  large  machines. 

This  last  method  of  obtaining  the  efficiency  has  the  great  ad- 
vantage that  we  are  able  very  accurately  to  separate  the 
mechanical  losses  due  to  friction  of  the  moving  parts  from  the 
purely  electrical  losses. 

In  all  these  tests  corrections  have  to  made,  when  machines 
are  not  directly  connected,  for  loss  in  belt  or  gearing. 

There  is  some  question  as  to  the  correctness  of  dividing  the 
loss  equally  between  the  machine  running  as  a  motor  and  that 
running  as  a  generator.  Mr.  W.  M.  Mordey,  in  a  recent  paper 
before  the  Institute  of  Electrical  Engineers,  said  that  this  might 
be  assumed  to  be  correct,  and  as  he  was  not  contradicted  I  think 
we  may  consider  it  so. 

The  efificiency  of  a  motor  is  obtained  by  measuring  the  elec- 
tromotive force  and  current  taken  and  the  power  given  out  ;  the 
power  being  measuied  either  by  a  transmission  dynamometer  or 
an  absorption  dynamometer  or  brake,  the  latter  being  the  pre- 
ferable way.  One  of  the  simplest  and  best  transmission  dyna- 
mometers is  that  designed  by  Profs.  Ayrton  and  Perry.  This 
consists  of  a  pulley  fixed  to  shaft,  a  loose  pulley  and  a  pulley 
connected  by  springs  to  a  plate  rigidly  connected  to  the  shaft. 

*A  paper  read  before  the  Montre.il  Electric  Club. 


The  engine  belt  runs  on  the  fixed  pulley  and  the  machine  belt 
on  the  spring  pulley.  The  extension  of  these  springs  causes,  by 
means  of  a  link  motion,  a  bright  bead  at  the  end  of  a  long  arm 
to  move  towards  the  centre. 

The  distance  of  the  bead  from  the  centre  being  a  measure  of 
the  power  transmitted,  by  having  adjustable  links  the  leverage, 
and  therefore  the  range,  of  the  dynamometer  can  be  varied  at 
will.  They  have  also  designed  a  coupling  on  this  principle  for 
use  on  direct  connected  machinery.  In  several  forms  of  trans- 
mission dynamometers  the  tension  of  the  belt  is  measured  by 
means  of  jockey  pulleys  held  in  position  by  spring  balances  and 
weights,  and  from  this  the  power  ran  be  calculated. 

Transmission  dynamometers  are  unsatisfactory  owing  to  the 
difificulty  of  taking  accurate  readings,  and  in  the  case  of  measur- 
ing the  deflection  of  the  belt  by  the  complicated  nature  of  the 
calculations. 

The  absorption  dynamometer  is  usually  some  form  of  the 

Prony  brake,  which  consists  of  two  brake  blocks  placed  round 

the  pulley  of  the  machine  to  be  tested,  and  held  together  by 

bolts  and  thumb  screws.    A  lever  is  fastened  to  the  upper  block, 

one  end  of  which  is  secured  to  a  Salter's  balance  which  is  made 

fast  to  the  floor,  the  other  carrying  a  counter  weight.  The 

brake  is  adjusted  when  the  machine  is  at  rest  with  the  blocks 

slack,  the  counter  weight  being  moved  till  the  balance  reads 

zero.    The  machine  is  started  and  the  thumbscrews  tightened 

until  the  required  balance  is  obtained,  the  Salter's  balance  being 

adjusted  by  a  nut  at  the  end  of  the  lever  to  keep  the  lever  level. 

The  horse  power  absorbed  is  found  from  the  formula 

2    rn  P 

H  P  =  

33,000 

when  r  =  horizontal  distance  in  feet  from  centre  of  balance  to 
centre  of  shaft. 
n  =  the  number  of  revolutions  per  minute. 
P  =  the  Salter's  balance  reading  in  pounds. 
It  is  important  to  note  that  neither  the  diameter  of  the  pulley, 
nor  the  pressure  of  the  friction  blocks  on  the  pulley,  nor  the  co- 
efficient of  friction  enter  into  the  formula  for  obtaining  the  horse 
power. 

Every  reading  taken  during  any  test  should  be  recorded, 
whether  it  appears  to  be  correct  or  not,  as  very  often  important 
results  are  obtained  from  figures  which  at  first  sight  appear  to 
be  contradictory  and  due  to  errors  of  observation.  With  each 
test  the  complete  detail  of  the  machine  should  be  fyled,  showing 
the  number  of  turns  on  the  armature  and  fields,  the  size  of  the 
wire  and  the  copper  resistance  of  the  various  windings  both  be- 
fore and  after  the  test,  when  the  machine  is  cold  and  at  the  end  of 
the  run  ;  together  with  the  insulation  resistance  before  and  after 
the  run,  and  the  final  rise  of  temperature. 


PURELY  VEGETABLE  BOILER  COMPOSITION. 

Messrt.  J.  C.  Taylor  &  Co.  Ltd.,  Bristol,  England,  manufac- 
turers of  boiler  compounds  solely  for  thirty-five  years,  have  lately 
brought  out  a  special  and  invaluable  invention,  called  "Liquid 
Anti  Scale,"  which  is  at  the  present  time  meeting  with  introduc- 
tion in  Great  Britain,  Canada,  the  United  States,  France,  Ger- 
many, India  and  Australia. 

This  compound  is  claimed  to  be  invaluable  to  all  users  of 
steam  power,  being  an  article  which  is  free  from  all  chemical 
matter.  It  not  only  proves  powerful  in  removing,  but  effective 
in  preventing  the  accumulation  of  scale,  without  injuring  the 
boiler,  also  acting  as  a  preservative  to  the  plates  and  fittings. 
The  advantages  to  be  derived  from  the  use  of  a  guaranteed 
article,  which  this  is,  recommended  it  to  proprietors  of  locomo- 
tive, marine  and  stationary  boilers.  The  company  are  repre- 
sented in  Canada  by  Mr.  L.  Fuge,  London,  Ontario. 

QUESTIONS  AND  ANSWERS. 

In  answer  to  the  enqury  of  "SubscribeV,"  Chatham,  in  the 
Electrical  News  for  June,  the  Toronto  Radiator  Mfg.  Co.,  of 
Toi-onto,  write  that  they  are  manufacturers  of  Kieley's  patent 
standard  steam  trap,  and  will  be  pleased  to  send  full  particulars 
regarding  the  same  to  all  enquirers. 

The  annual  statement  of  the  St.  John,  N.  B. ,  Gas  and  Electric  Light 
Company  shows  a  gratifying  improvement  in  the  financial  position  of  the 
business  as  compared  with  former  years.  The  income  from  all  sources  was 
$76,523,  and  the  total  expenses  $55,205. 
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DYNAMO  ROOM  TALKS. 

By  Forke  Bain. 

Let  us  take  the  little  things  first  ;  success  is  usually  reached 
through  close  attention  to  little  things. 

A  voltmeter  is  an  instrument  for  measuring  the  electromotive 
force  or  difference  of  potential  between  any  two  points  in  a  cir- 
cuit, just  .IS  the  steam  gauge  measures  the  difference  of  potential 
or  pressure  between  the  inside  and  the  outside  of  the  boiler. 
Pressure  is  an  element  of  power  in  electricity  exactly  as  it  is 
with  steam  ;  it  is  necessary,  therefore,  that  we  should  know  con- 
tinuously and  reliably  the  pressure  of  our  dynamo  plant  as  our 
steam  boiler.  The  economic  opeiation  of  an  incandescent  plant 
requires  the  pressure  to  be  kept  within  at  least  two  per  cent,  of 
the  proper  voltage.  If  the  pressure  is  a  few  volts  too  low,  the 
lamps  are  not  efficient  in  producing  light ;  if  too  high,  the  dura- 
bility and  life  of  the  lamps  are  very  much  below  the  normal 
value.  In  an  electric  railway  power  station  we  should  have  a 
voltmeter  always  in  circuit.  In  a  properly  designed  plant  of  this 
kind  the  electric  pressure  at  the  station  should  rise  proportion- 
ately as  the  load  comes  on,  and  we  should  be  able  at  all  times  to 
know  just  how  much  this  rise  is.  If  it  is  not  maintained  at  a 
constant  degree  with  the  proportionate  increase  of  amperes  to 
line,  there  is  sure  to  follow  serious  consequences,  such  as  the 
burning  out  of  armatures  in  the  motors.  The  voltage  being  low, 
more  current  is  required  by  the  armatures  in  the  motors  to  do 
the  work,  and  it  is  the  current  that  overburdens  the  armaturest 
They  heat  and  chafe  in  consequence,  finally,  and  often  quickly 
burn  out. 

There  are  a  number  of  things  that  may  happen  to  prevent  this 
increase  of  vohage  referred  to.  A  stiff  governor  on  the  steam 
engine  ;  low  steam  at  the  boiler  ;  engine  overloaded,  with  less 
than  full  dynamo  capacity  ;  slipping  of  a  belt ;  series  field  coil  of 
dynamo  short  circuited  ; — any  one  of  these  would  cause  trouble 
which  you  would  not  be  able  to  detect  without  a  good  voltmeter. 

An  ammeter  should  be  in  circuit  with  every  feeder  and  every 
main  at  the  station.  You  cannot  be  too  well  informed  on  just 
what  is  going  on  in  your  circuit.  Remember  you  are  handling 
an  agent  which  you  cannot  see,  feel,  hear  or  smell,  and  this  is 
the  only  means  of  telling  what  you  are  doing. 

Don't  get  ammeters  or  voltmeters  for  your  plant  until  you  are 
sure  you  know  just  what  you  want.  There  are  instruments  now 
on  the  market  that  are  not  any  more  reliable  than  the  method 
used  by  an  old  farmer  for  weighing  his  pigs, — which  was  to 
balance  a  pig  on  a  rail  on  one  side  and  a  stone  on  the  other,  and 
guess  at  the  weight  of  the  stone.  I  will  describe  the  construc- 
tion and  peculiarities  of  the  instruments  you  are  familiar  with, 
and  then  give  you  my  idea  of  what  you  require. 

In  a  plant  where  a  number  of  instruments  are  to  be  used,  it  is 
not  necessary  to  pay  extravagant  prices  for  instruments  of  great 
delicacy  and  theoretical  precision  ;  there  are  cheaper  instruments 
which  will  answer  every  purpose.  These  instruments  will  indi- 
cate within  one  per  cent.,  which  is  quite  close  enough,  provided 
they  may  be  depended  on  ;  and  for  this  reaton  one  fine,  standard 
instrument — one  voltmeter  and  one  ammeter — should  be  kept 
for  the  purpose  of  checking  and  recalibrating  those  in  regular 
use. 

Do  without  an  instrument  rather  than  buy  one  which  is  unre- 
liable and  which  does  not  possess  the  features  described.  There 
are  a  number  of  instruments  in  the  market  which  depend  upon 
the  power  of  a  coil  to  lift  a  heavy  piece  of  iron  and  pointer 
against  the  varying  force  of  gravity.  These  instruments  are 
sluggish  of  action,  so  that  small  changes  in  the  strength  of  the 
current  or  potential  difference  that  is  being  measured  is  not  in- 
stantly indicated.  The  needle  and  other  moving  portions  being 
large  and  heavy,  the  moment  of  inertia  is  great,  and  this  moving 
in  a  weak  magnetic  field,  upon  any  change  taking  place  in  the 
current  strength,  the  needle  would  simply  oscillate  over  the 
scale.  Many  changes  might  take  place  in  the  current  strength, 
the  current  or  potential  even  remaining  constant  at  each  ol  its 
various  values  for  a  very  decided  time,  before  the  needle  had 
come  to  rest  and  allow  any  measurement  to  be  taken.  An  in- 
strument with  the  needle  dancing  around  over  the  scale  is  not  of 
much  practical  use.  These  solenoid  instruments  also  indicate 
differently  for  the  same  values,  depending  upon  whether  the 
readings  are  taken  on  the  rise  or  fall  of  potential  or  current. 

Instruments  employing  permanent  magnets  are  not  reliable  ; 
the  effect  of  each  measurement  varies  the  condition  of  the  per- 


manent magnet.  A  temper  fracture,  which  is  liable  10  exist  un 
detected,  causes  the  strength  to  be  constantly  changing  and  con- 
sequently variable  readings  for  the  same  value  of  current.  A 
spring  is  the  most  unreliable  and  inconstant  of  ail  mechanical 
devices.  Temperature  affects  its  value,  it  is  easily  misplaced, 
and  its  molecular  structure  is  changed  with  every  strain  to  which 
it  is  subjected. 

Multiplying  devices  of  all  kinds  should  be  abjured  ;  they  have 
no  place  in  a  properly  constructed  voltmeter  or  amperemeter. 
Select  an  instrument  in  which  electro-magnets,  or  the  action  due 
to  the  currents  flowing  in  diamagnetic  conductors,  are  employed. 
The  moving  portion  should  be  the  very  lightest  weight  possible, 
and  there  should  be  no  complicated  multiplying  devices.  The 
instrument  should  be  tesced  to  see  that  ir  is  absolutely  dead-beat. 
This  is  an  important  feature.  A  voltmeter  should  be  wound 
with  a  wire  having  a  very  small  heat  coefficient,  and  it  should  be 
wound  with  a  resistance  having  at  least  fifty  times  as  many  ohms 
as  the  highest  number  of  volts  on  the  scale.  For  instance,  a  600 
volt  instrument  should  have  a  resistance  of  at  least  30,000  ohms. 
An  ammeter,  on  the  contrary,  should  have  as  little  resistance  as 
possible. — Electrical  Industries. 


SPARKS. 

The  St.  Charles  Co.,  of  Bellpville,  are  reported  to  have  orders  for  140 
electric  cars,  all  of  which  are  to  be  completed  before  the  end  of  the  year. 

The  Bell  Telephone  Company's  exchange  at  Ancaster,  Ont.,  was  recently 
struck  by  lightning,  All  the  wires  were  burned  and  cousiderable  other 
damage  done. 

The  Toronto  Street  Railway  Company  are  about  to  erect  a  two-slory 
brick  motor  house  on  the  corner  of  Frederick  and  Esplanade  streets,  at  a 
cost  of  $30,000. 

The  Goldie  &  McCulloch  Co.  ,of  Gait,  are  placing  in  the  new  electric 
light  station  in  Pembroke  two  new  engines  and  boilers,  with  necessary 
shafting,  pulleys,  etc. 

An  action  has  been  entered  by  Mr.  Lacroix,  Building  Inspector  of  Mont- 
real, against  the  Montreal  Street  Railway  Company  for  erecting  a  power 
house  without  a  permit. 

Owing  to  increase  of  business  and  the  consequent  need  of  additional  ac- 
commodation, the  Royal  Electric  Co.,  of  Montreal,  Que.,  are  said  to  be 
about  to  issue  $250,000  worth  of  new  stock. 

Mr.  J.  A.  Culverwell,  formerly  contract  agent  for  the  Edison  General 
Electric  Company,  has  been  appointed  general  agent  for  the  Automatic 
Telephone  and  Electric  Company  of  Canada. 

An  examination  of  the  water  powers  on  the  East  River  near  Hopewell  is 
being  made  by  the  New  Glasgow,  N.  S.,  Electric  Light  Co.  with  a  view  of 
utilizing  the  same  to  drive  its  lighting  and  power  plant. 

The  Stratford  Gas  Co.  has  under  consideration  the  advisab  lity  of  estab- 
lishing a  power  circuit.  In  view  of  this  the  proniotors  of  a  street  railway 
who  have  for  some  time  possessed  a  charter,  are  talking  of  constructing  an 
electric  road. 

The  Coal  Saving  and  Smoke  Consuming  Company,  Ltd.,  with  a  capital 
of  $50,000  is  seeking  incorporation  at  Montreal.  The  promoters  are  Chas. 
J.  Arthur,  Thos.  H.  Turton,  Wm.  Angus  and  Jas.  B.  Kerr,  of  Montreal, 
and  Frederick  Jones,  of  St.  John,  N.  B. 

The  Merchants'  Electric  and  General  Service  Company  have  elected  the 
following  officers : — Mr.  G.  A.  Greene,  president ;  Mr.  John  A.  Goose, 
manager  ;  and  Senator  A.  W.  Ogilvie,  Messrs.  S.  H.  Ewing,  James  Cooper, 
G.  S.  Brush,  E.  Hanson  and  S.  Finley,  directors. 

The  application  of  the  Hamilton  Radial  Electric  Railway  Company  for 
incorporation  has  been  refused  as  the  powers  asked  for  are  exceptional  and 
cannot  be  granted  to  a  street  railway  company.  The  directors-  of  the  com- 
pany are  considering  the  advisability  of  seeking  incorporation  as  an  ordi- 
nary railway. 

The  Northern  Graphite  Co.,  Ltd.,  are  seeking  incorporation.  Their 
headquarters  would  be  Montreal  and  the  capital  stock  $95,000.  The  com- 
pany is  composed  of  John  Fraser  Torrance,  Frank  E.  Caine,  H.  E.  Stearns. 

D.  r.  Stearns,  Wm.  Starke  and  Geo.  R.  Starke,  of  Montreal,  and  James 

E.  Caine,  of  Boston. 

Courtland  Bronson,  of  Hamilton,  Ont.,  recently  received  a  patent  for  an 
invention  by  which  he  claims  he  can  make  20-year-old  whiskey  from  raw 
whiskey  by  removing  all  impurities.  He  cools  the  whiskey  to  70  degrees 
below  zero  and  then  passes  an  electric  current  through  it.  He  has  been 
supplied  with  money  to  carry  on  his  experiments. 

Mr.  Charles  F.  Medbury  has  resigned  his  position  of  agent  for  the  .Mont- 
real district  of  the  Canadian  General  Electric  Co.  and  accepted  that  of  gen- 
eral sales  agent  for  Messrs.  Ahearn  &  Soper,  of  Ottawa,  the  Canadian 
agents  of  the  Westinghouse  Electric  Co.,  of  Pittsburgh.  In  this  position  he 
will  look  after  the  sales  of  Westinghouse  apparatus  throughout  Canada. 
Mr.  Medbury  has  had  an  extensive  experience  with  the  Thomson-Houston 
Electric  Co.  in  the  nited  States,  as  well  as  with  the  Canadian  General 
Electric  Co.  in  Canada,  and  is  exceedingly  well  qualified  for  the  position  he 
is  to  till. 


lOO 


CRflflDlflN    EliECTf^ICflLi  NEWS 


July,  1893 


f 

A  /A  fA       *A  A 1 

CANADIAN 

a  W  W  W  W      V  ■ 
1  a  M  M  «A  /A  A  ■ 

LECTRICALNEW3 

1 

3E 

5mM 

^iNGINEERINGlfl 

PUBLISHED  ON  THE  FIRST  OF  EVERY  MONTH  BY 

CHAS.  H.  MORTIMER, 

Office  :  Confederation  Life  Building, 

Corner  Yonge  and  Richmond  Streets., 

TOROIsTTO,  -  -  O-A-lSr^ID^. 

Telephone  2362. 

64  Temple  Building,  =■  Montreal. 

Bell  Telephone  2299. 

ADVERTISEMENTS. 

Advertising  rates  sent  promptly  on  application.  Orders  for  advertising  should 
reach  the  office  of  publication  not  later  than  the  25th  day  of  the  month  immediately 
preceding  date  of  issue.  Changes  in  advertisements  will  be  made  whenever  desired, 
without  cost  to  the  adve*'tiser,  but  to  insure  proper  compliance  with  the  instructions 
of  the  advertiser,  requests  for  change  should  reach  the  office  as  early  as  the  Z2nd  day 
of  the  month. 

SVBSCRIPTIONS. 

The  Electrical  News  will  be  mailed  to  subscribers  in  the  Dominion,  or  the 
United  States,  post  free,  for  $1.00  per  annum,  50  cents  for  six  months.  The  price 
of  subscription  may  be  remitted  by  currency,  in  registered  letter,  or  by  postal  order 
payable  to  C.  H.  Mortimer.  Please  do  not  send  cheques  on  local  banks  unless  25 
cents  is  added  for  cost  of  discount.  Money  sent  in  unregistered  letters  must  be  at 
senders'  risk.  Subscriptions  from  foreign  countries  embraced  in  the  General  Postal 
Union,  $1.50  per  annum.  Subscriptions  are  payable  in  advance.  The  paper  will  be 
discontinued  at  expiration  of  term  paid  for  if  so  stipulated  by  the  subscriber,  but 
where  no  such  understanding  exists,  will  be  continued  until  instructions  to  dis- 
continue are  received  and  all  arrearages  paid. 

Subscribers  may  have  the  mailing  address  changed  as  often  as  desired.  When 
ordering  change ^  alutays  give  the  old  as  ivell  as  the  neiu  address. 

The  Publisher  should  be  notified  of  the  failure  of  subscribers  to  receive  their  papers 
promptly  and  regulai  ly. 

EDITOR'S  ANNOUNCEMENTS. 

Correspondence  is  invited  upon  all  topics  coming  legitimately  within  the  scope  of 
this  iournal. 


THE  "CANADIAN  ELECTRICAL  NEWs"  HAS  BEEN  APPOINTED  THE 
OFFICIAL  PAPER  OF  THE  CANADIAN  ELECTRICAL  ASSOCIATION. 

CANADIAN  ELECTRICAL  ASSOCIATION. 


OFFICERS: 

President  : 

J.  J.  WRIGHT,  Manager  Toronto  Electric  Light  Company. 
1ST  Vice-President  : 
K.  J.  DUNSTAN,  Local  Manager  Bell  Telephone  Company,  Toronto. 
2ND  Vice-President  : 
JOHN  CARROLL,  Sec-Treas.  Eugene  Phillips  Electrical  Works,  Montreal. 
Secretary-Treasurer : 
C.  H.  MORTIMER,  Publisher  Electrical  News,  Toronto. 

Executive  Committee  : 
D.  A.  STARR,  Royal  Electric  Company,  Montreal. 
H.  O.  FISK.  Electrician  Electric  Light  Company,  Peterboro',  Ont. 
W.  A.  JOHNSON,  Manager  Ball  Electric  Light  Company,  Toronto. 
S.  J.  PARKER,  Managing  Director  Owen  Sound  Electric  Light  Com- 
pany, Owen  Sound,  Ont. 
A.  B.  SMITH,  Inspector  Canadian  Board  Fire  Underwriters,  Toronto. 
D.  THOMSON,  General  Manager  Hamilton  Electric  Light  and  Power 

Company,  Hamilton,  Ont. 
THOS.  H.  WADLAND,  Superintendent  Construction,  Bell  Telephone 
Company,  Hamilton,  Ont. 
L.  B.  McFARLANE,  Bell  Telephone  Company,  Montreal. 
JOHN  YULE,  Manager  Guelph  G^s  and  Electric  Light  Company, 
Guelph,  Ont. 


CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 


Toronto,  Ont. 
Montreal,  Que. 
43  Brant  St. ,  Toronto. 
Hamilton,  Ont, 
Toronto.  Ont. 
Montreal,  Que. 


executive  board : 

President  A.  E,  Edkins, 

Vice-President,  G.  Hunt, 

Secretary,  W.  G.  BlackgROVE, 

Treasurer,  R.  Mackie, 

Conductor,  Chas.  Heal, 

Door  Keeper,  F.  Brisbois, 
Toronto  Branch  No.  i.— Meets  and  and  4th  Friday  each  month  in 
Room  D,  Shaftesbury  Hall.    W.  G.  Blackgrove,  President  ;  G.  Fowler, 
Secretary,  137  University  street. 

Hamilton  Branch.  No.  2.— Meets  ist  and  3rd  Friday  each  month,  in 
Maccabee's  Hall.  W.  Sweet,  President  ;  E.  Nash,  Secretary,  89  Little 
William  Street. 

Stratford  Branch  No.  3.— John  Hoy,  President ;  Samuel  H.  Weir, 
Secretary. 

Brantford  Branch  No.  4.— Meets  2nd  and  4th  Friday  each  month. 
Thos.  Pilgrim,  President  ;  John  Ogle,  Secretary,  Brantford  Cordage  Co. 

London  Branch  No.  5.  — Meets  2nd  Tuesday  each  month.  F.  Mitchell, 
President ;  J.  Mcintosh,  .Secretary. 

Brandon,  Man.,  Branch  No.  i.— Meets  ist  and  3rd  Friday  each 
month,  in  City  Hall.  A.  R.  Crawford,  President ;  Arthur  Fleming. 
Secretary. 

Montreal  Branch  No.  i.— Meets  ist  and  3rd  Thursday  each  month, 
in  Mechanics'  Institute,  204  St.  James  street.  Thos.  Naden,  President  ; 
Jos.  G.  Robertson,  1420  Mignonne  street,  Secretary. 


St.  Laurent  Branch  No.  2.— Meets  ist  and  3rd  Tuesday  each  month, 
in  Mechanics'  Institute,  204  St.  James  street.  Matthais  Guimond,  Presi- 
dent ;  Alfred  Latour,  Secretary,  306  Delisle  street,  St.  Cunedonge. 

Guelph  Branch  No.  6.— Meets  ist  and  3rd  Wednesday  each  month  at 
7:30  p.m.    J.  A.  Angell,  President;  C.  Jorden,  Secretary. 

Ottawa  Branch,  No.  7.  —  Meets  2nd  and  4th  Tuesday,  each 
month,  in  Labour  Hall.  J.  H.  Thompson,  President;  Wm.  O'Brien, 
Secretary. 

Dresden  Branch  No.  8.— Meets  every  2iid  week  in  each  month;  Thos. 
Merrill,  Secretary. 

Berlin  Branch  No.  9. — Meets  and  and  4th  Saturday  each  month  at 
8  p.  ni.    W.  J.  Rhodes,  President ;  G.  Steinmetz,  Secretary,  Berlin  Ont. 

Kingston,  Association  Stationary  Engineers. — Meets  twice  each 
.month  over  No.  i  Fire  Station.  J.  Devlin,  Presiaent :  W^  Gilmour,  P.  O. 
Box  699,  Secretary. 

The  Chief  Engineer  of  the  Dominion  canals  states  that  tests 
of  the  applicability  of  electricity  to  the  working  of  lock  gates  are 
being  made  at  Beauharnois  Canal,  and  should  they  prove  satis- 
factory, electrical  appliances  will  be  adopted  in  connection  with 
the  Canadian  canal  at  Sauk  Ste  Marie,  water  power  from  the 
canal  being  used  to  generate  the  electricity.  The  result  of  the 
test  at  the  Beauharnois  canal  will  be  known  shortly,  and  will  be 
looked  for  with  much  interest. 


False  notions  of  economy  still  prevail  to  a  very  large  extent, 
notwithstanding  that  vast  improvements  in  business  metho'^s 
have  come  into  vogue  within  recent  years.  These  false  notions, 
singular  as  it  may  appear,  frequently  exist  side  by  side  in  manu- 
'facluring  establishments  with  the  most  improved  mechanical 
appliances,  and  not  unfrequently  serve  to  neutralize  the  benefits 
which  would  otherwise  be  derived  from  the  employment  of  per- 
fect mechanism.  Of  what  use  is  it  to  buy  the  most  perfect  and 
economical  engine  at  a  high  price  and  place  in  charge  of  it  a 
man  who  has  never  got  beyond  his  A  B  C's  in  engineering?  No 
doubt  his  services  can  be  got  cheap,  and  on  the  surface  there 
would  appear  to  be  a  substantial  saving  in  salary  as  compared 
with  the  amount  which  would  be  required  to  pay  a  skilled  en- 
gineer. This  apparent  saving  soon  disappears,  however,  through 
the  medium  of  the  coal  pile,  repair  bills  and  depreciation  of 
plant.  Often,  too,  the  manufacturer  of  valuable  money-saving 
devices  is  blamed  because  the  result  of  their  use  in  the  hands  of 
incompetent  engineers  is  not  what  it  would  be  under  skilful 
management  such  as  they  were  designed  for.  A  great  deal  of 
loss  and  trouble  results  to  the  owners  as  well  as  the  manufac- 
turers of  steam  plant  because,  as  a  gentleman  bluntly  expressed 
it  to  the  writer  the  other  day,  the  practice  so  often  prevails  of 
placing  a  ''mutton  head"  in  charge  of  nicely  adjusted  mechani- 
cal apparatus. 

The  recent  decision  in  the  U.  S.,  sustaining  what  has  become 
known  as  the  Edison  feeder  patent,  will  without  doubt  cause 
considerable  trouble  to  the  different  lighting  and  power  com- 
panies doing  business  in  that  country  provided  it  is 
pushed  to  a  suit  for  injunction.  Whether  the  General  Electric 
Co.  will  push  their  claims  in  this  direction  remains  to  be  seen ; 
in  the  meantime  there  may  arise  another  Goebel  to  dispute  their 
right,  and  it  would  be  well  for  all  interested  in  this  method  of 
distribution,  and  particularly  those  who  have  been  using  it  for  a 
long  time,  to  try  and  fix  the  time  at  which  they  commenced 
its  use,  and  then  refer  to  the  patent  records  to  see  if 
this  does  not  antedate  the  original  patents.  What  effect  this  de 
cision  may  have  on  this  side  of  the  line  we  are  not  in  a  position 
to  say,  nor  can  we  say  if  a  patent  was  ever  issued  01  applied  for 
in  this  country.  We  fail  to  see,  however,  how  the  company  can 
prohibit  the  use  of  feeders,  for  most  assuredly  they  could  not 
begin  to  operate  even  a  small  part  of  the  plant  now  distributing 
currents  by  means  of  feeders.  They  may  impose  a  royalty,  but 
to  our  mind  the  question  with  them  resolves  itself  into  one  of 
policy,  and  we  do  not  think  they  will  adopt  the  stringent  and 
arbitary  conditions  that  they  have  thus  far  done  in  the  lamp  case. 
We  note  also  that  they  have  been  allowed  an  injunction  to  pre- 
vent a  street  railway  company  from  using  a  trolley,  on  claim 
of  ownership  of  the  foundation  patent  by  right  of  purchase.  It 
may  be  that  their  claim  in  this  direction  is  a  valid  one,  and  pre- 
suming this  to  be  the  case,  before  they  try  to  stop  all  who  are 
using  this  method  of  collecting  the  current  from  the  wires,  they 
will  act  wisely  if  they  at  least  grant  the  right  to  continue  its  use 
on  the  payment  of  a  small  royalty.  How  much  better  it  would 
have  been,  and  how  much  better  off  they  would  have  been,  had 
they  pursued  this  course  in  the  lamp  case.    We  doubt  if  there 
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would  have  been  one  of  the  many  factories  that  they  have  closed 
by  injunction  that  would  not  have  willingly  paid  them  a 
royalty  on  all  the  lamps  they  manufactured,  and  upheld 
reasonable  prices  throughout.  This  would  have  brought  the 
lamp  competition  down  to  the  "survival  of  the  fittest".  We 
should  not  be  surprised  to  wake  up  some  fine  morning  and  find 
that  somebody  has  injuncted  somebody  else  for  usmg  a  dynamo 
for  any  purpose  whatever.  Although  this  may  be  an  overdrawn 
surmise,  yet  it  may  become  a  fact  sooner  or  later  if  nionoplies  are 
allowed  to  flourish  in  our  midst. 


Much  diversity  of  opinion  exists  as  to  the  proper  engine  to 
employ  for  the  operating  of  generators  for  street  railway  work, 
some  prefernng  one  type,  others  something  quite  different.  Bu^ 
little  argument  should  be  necessary  to  convince  the  most 
skeptical  that  the  cross  connected  slow  or  moderate  speed  is 
the  ideal  engine  for  this  class  of  duty.  The  engine  may  be 
either  horizontal  or  upright,  and  either  high  pressure  on  both 
sides  or  cross  compound,  or  in  the  case  of  very  large  units,  tan- 
dem or  steeple  compound  on  both  sides.  It  should  be 
compound  only  if  there  is  sufficient  water  available  for  conden- 
sing purposes  or  if  very  high  pressuies  can  be  carried  ;  not  other- 
wise, else  when  there  is  little  or  no  load  on  there  will  be  a  steady 
drag  of  the  low  on  the  high  pressure  on  account  of  the  steam  be- 
ng  cut  off  early  in  the  stroke  and  the  low  pressure  cylinder  be- 
ing unible  to  get  sufficient  to  fill  it.  We  have  seen  an  engine 
of  this  kind,  of  high  speed,  show  a  vacuum  of  15  to  20  lbs.  in 
the  low  pressure  cylinder  when  the  engine  was  only  doing  about 
25%  of  its  rated  capacity  ;  this  of  course  meant  a  considerable 
waste  of  coal.  In  this  case  it  did  not  take  long  to  unship  the 
valve  on  the  low  pressure  end  and  let  the  high  pressure  end  do 
all  the  work.  However,  when  the  proper  load  was  put  on  the 
engine,  the  valve  was  put  back  and  the  cylinder  did  good  ser- 
vice with  an  initial  piessure  of  100  lbs.  on  the  low  pressure  end. 
But  to  return  to  our  subject,  it  those  who  contemplate  using 
engines  for  street  railway  work  will  but  remember  that  there  are 
times  when  an  engine  being  used  for  this  purpose  is  suddenly 
required  to  jump  from  a  few  to  hundreds  of  horse  power  in  but 
a  few  seconds  of  time,  and  that  this  sudden  load  may  come  on 
at  the  very  instant  that  the  single  side  engine  is  on  its  centre,  it 
may  readily  be  seen  why  the  second  side  with  cranks  connected 
to  shaft  at  an  angle  of  90°  with  each  other  will  help  out  and 
carry  the  sudden  load  without  any  appreciable  effort,  and  with 
little  or  no  fluctuation  in  the  speed,  particularly  if  the  engine  is 
provided  with  a  good  heavy  wheel.  We  are  aware  that  what 
are  known  as  high  speed  engines  will  do  the  work  perhaps 
equally  as  well,  but  they  cannot  be  classed  with  low  speed 
engines  on  the  point  of  economy  in  steam  consumption,  not  to 
speak  of  the  expensive  and  frequent  repairs  required  on  them, 
which  feature  i?  almost  entirely  eliminated  in  the  slow  runners. 
Advocates  of  high  speed  engines  claim  as  one  of  their  points  of 
superiority  that  with  a  number  of  units,  should  anything  go 
wrong,  one  engine  can  be  shut  down  and  a  spare  one  substitut- 
ed for  it  for  the  time  being,  while  with  slow  running  engines  if 
anything  goes  wrong  it  perhaps  means  the  shutting  down  of  the 
entire  plant.  But  we  think  we  are  safe  in  saying  that  there  is 
not  one  chance  of  such  an  engine  breaking  down  to  a  dozen  or 
twenty  in  the  case  of  the  smaller  high  speed  engines,  as  any  one 
who  has  had  the  running  of  the  two  kinds  will  know.  While 
each  style  of  engine  has  its  admirers,  we  must  enroll  ourselves 
on  the  side  of  slow  running  cross  connected  engines  for  electri- 
cal work  of  all  descriptions. 

I  Lead  water  pipes  that  are  used  on  streets  occupied  by  electric 
railways  who  use  the  rail  for  a  ground  and  return,  are  found  in 
various  places  to  be  seriously  affected  bv  the  eating  away  of  the 
outside  of  the  pipe  by  electrolytic  action.  Electrical  journals 
from  time  to  time  have  recorded  cases  of  this  kind,  some  of  the 
most  recent  being  in  the  city  of  Hamilton,  where  the  water  de- 
partment have  been  compelled  to  renew  the-service  pipes  in  quite 
a  few  places,  the  worst  affected  seeming  to  be  in  close  proximity 
to  the  power  house.  It  would  perhaps  be  quite  a  difficult  mat- 
ter to  advance  a  proper  theory  for  this  result.  It  is  perhaps 
caused  by  the  pipe  being  laid  in  a  particularly  dry  sandy  soil, 
and  by  the  return  current  in  its  effort  to  reach  a  good  ground 
finding  such  ground  by  way  of  these  lead  pipes  to  the  water 
mains  in  preference  to  foicing  its  way  to  a  wet  spot  in  the  ground 


through  dry  sand  or  perhaps  rock.  That  it  should  occur  in  the 
immediate  vicinity  of  the  power  house  is  more  diflficult  to  ac- 
count for,  unless  it  be  that  the  rail  connections  on  the  ground 
plate  at  that  end  offer  a  greater  resistance  to  the  passing  of  the 
current  than  does  the  intervening  earth  between  the  rails 
and  these  numerous  water  service  pipes.  In  the  case  ot 
Hamilton  the  water  mains  are  several  feet  higher  than  the 
level  of  the  bay  and  the  streets  all  dip  at  a  very  great 
angle  to  the  bay,  forming  thereby  a  water  shed  that  must 
result  in  a  somewhat  dry  sub-soil.  That  the  pipes  are  eaten 
away  as  the  result  of  the  current  going  to  ground  through  them 
there  can  be  no  doubt,  and  that  this  action  is  purely  an  oxidi- 
zation of  the  metal  through  the  electrolytic  action  is  reasonably 
certain.  To  remedy  the  trouble  we  think  will  be  quite  a  diffi- 
cult matter,  but  as  experiments  in  that  direction  will  no  doubt  be 
the  order  of  the  day,  we  would  suggest  the  following  as  worthy 
of  consideration  and  trial:  Wrap  the  pipe  with  a  covering  of 
tarred  (pine  tar)  hemp  about  half  an  inch  thick  before  burying 
it  :  give  the  outside  of  the  pipe  a  thick  coat  (or  two  or  three  coats; 
of  a  good,  hard,  but  elastic  japan,  which  has  been  well  dried 
jn  an  oven  ;  let  the  outside  of  the  pipe  be  enamelled  with  an 
elastic  enamel,  the  same  as  is  now  being  used  on  the  inside  0/ 
some  leai  water  pipes;  surround  the  pipe  by  a  square 
box  some  3  or  4  inches  in  internal  diameter,  thereby  allow- 
ing an  air  space  as  an  insulator  ;  last  but  not  least,  see  that 
the  rails  are  well  grounded,  bearing  in  mind  the  fact  that  a  hole 
dug  some  6  or  7  feet  in  the  ground  and  a  good  sized  piece  of  an 
old  boiler  stuck  in  with  a  number  4  galvanized  iron  connec- 
tion to  the  rail  is  simply  no  ground  at  all  in  a  sandy  soil,  and 
would  not  be  much  bettev  in  a  pool  of  water.  For  the  carrying  of 
heavy  currents  such  as  are  used  in  street  railway  work,  a  good 
ground  should  consist  of  at  least  100  square  feet  of 
exposed  metallic  surface,  preferably  copper,  covered  on  its  two 
sides  with  at  least  one  foot  in  thickness  of  fine  gas  coke  and 
buried  in  decidedly  moist  earth,  and  connected  to  each 
rail  by  a  No.  0000  copper  wire  well  rivetted  and  sweated  on. 
With  such  a  ground  every  quarter  of  a  mile,  and  good  and  suf- 
ficient bonds  between  the  rails  we  predict  that  the  eating  away 
of  lead  water  pipes  would  soon  be  a  thing  of  the  past. 

The  Canadian  Electrical  Association  has  missed  the  only 
chance  it  has  had  since  its  inception  to  make  its  name  immortal. 
This  chance  came  when  a  motion  was  made  at  the  first  conven- 
tion of  the  Association  in  the  City  of  Hamilton  in  June,  1892,  to 
establish  a  standard  for  the  nominal  candle  power  of  arc  lights, 
which  motion  was  voted  down,  principally  because  the  subject 
was  considered  too  grave  a  one  for  the  Association  to  grapple 
with.  Time  now  proves  the  fallacy  of  this  reasoning.  Oar 
readers  will  have  noticed  in  the  electrical  journals  of  the  United 
States  that  one  of  the  many  subjects  that  will  be  brought  before 
the  Electrical  Congress  to  be  held  in  Chicago  will  be  one  to  es- 
tablish a  standard  of  current  or  ivatts  for  the  different  nominal 
candle  powers  as  used  at  the  present  time  in  speaking  of  or  con- 
tracting for  arc  lighting.  From  present  appearances  it  seems  as 
though  one  of  the  methods  which  will  likely  be  proposed  will  be 
to  standardize  the  different  arcs  as  of  so  many  watts  capacity, 
and  to  drop  the  candle  power  appellation  enjirely.  Doubtless 
this  is  a  step  in  the  right  direction,  and  will  solve  the  problem 
to  all  intents  and  purposes,  but  we  do  not  see  why  they  do  not 
adopt  a  standard  for  the  several  sized  arc  lights  and  let  the  volt- 
age take  care  of  itself,  which  it  undoubtedly  will  do.  We  are 
decidedly  of  the  same  opinion  as  the  mover  of  the  reso 
lution  in  the  convention  (Mr.  D.  Thomson),  that  with  the  proper 
carbons  and  lamps  producing  a  quiet,  steady,  non-fluttering, 
non-frying  and  non-flaming  arc,  with  a  fixed  current,  they  will 
take  the  same  voltage  in  every  case  ;  consequently  a  watt  stand- 
ard is  not  what  is  required,  but  a  current  standard  only.  We 
commend  this  to  the  consider;aion  of  the  members  of  the  Con- 
gress to  be  held  very  shortly  in  connection  with  the  World's 
Fair  in  Chicago.  At  the  same  time  we  wish  to  record  the  fact 
that  the  Canadian  Electrical  Association  was  the  first  society  in 
America — and  for  aught  we  know,  in  the  world — to  have  the 
matter  brought  up  for  consideration.  That  some  action  was  not 
taken  which  would  have  placed  it  on  record  as  perhaps  the 
first  mover  in  this  important  matter  is,  to  say  the  least,  a  de- 
plorable mistake.  Questions  presented  themselves  to  the  minds 
of  some  of  the  members  that  were  entirely  reasonable  ami  ra- 
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tional  from  their  standpoint,  but  that,  nevertheless,  should  have 
had  little  weight  in- deciding  so  momentous  a  question.  One  of 
the  objections  urged  was  that  as  the  Canadim  Government  was 
about  taking  some  action  with  that  end  in  view,  their  standard, 
if  established,  and  that  of  the  Association  would  conflict.  What 
argument  could  have  been  weaker  ?  What  would  have  prevent- 
ed the  Government  from  adopting  the  Association  standard? 
We  doubt  if  they  could  have  improved  upon  it.  Another  objec- 
tion urged  was  that  such  a  standardization  would  create  discord 
between  cities  and  towns  which  were  buying  their  lights  from 
private  companies,  from  the  fact  that  some  municipalities  would 
insist  that  they  be  supplied  arc  lights  of  the  candle  power  and 
current  called  for  by  the  Association  standard.  It  seems  a  use- 
less waste  of  words  to  say  that  there  could  have  been  nothing  so 
easy  of  adjustment.  It  would  have  been  an  easy  matter  to 
convince  such  towns  and  cities  that  at  the  time  their  contract 
was  made,  the  lights  they  were  then  furnished  were  known  as  of 
a  certain  candle  power,  and  that  any  new  standard  established 
could  have  no  bearing  towards  annulling  their  contract  or  in 
compelling  the  company  supplying  the  light  to  live  up  to 
the  new  standard.  Of  course  when  it  came  to  making  a  new 
contract  with  the  company,  if  the  Association  standard  was 
called  for,  it  would  in  very  many  cases  entail  but  a  small  expen- 
diture to  have  the  dynamos  re-wound  for  the  new  conditions. 
Nothing  now  remains  for  the  Association  but  to  await  the 
decision  of  the  Electrical  Congress  and  follow  in  its  wake.  If 
they  adopt  a  standard,  and  it  seems  reasonably  sure  that  they 
will,  the  same  hardships  will  be  experienced  by  would-be  sup- 
pliers of  a  2000  c.p.  arc  light  with  7  Yz  amperes  of  current  as 
would  have  been  had  the  Association  instead  of  the  Congress 
adopted  the  standard,  for  be  it  understood  that  this  standard 
will  be  used  in  Canada  to  as  great  an  extent  as  would  have  been 
the  one  adopted  by  the  C.  E.  A.  That  there  should  be  some 
sort  of  a  standard  is  unquestionably  a  fact,  for  at  present  we 
know  of  from  4  to  ampere  lights  being  called  1000  c.p.,  of  5 
to  b%  being  called  1200  c.p.,  and  of  from  to  10  amperes  be- 
ing .called  2000  c.p.  This  is  very  misleading  to  those  whose 
knowledge  of  such  things  is  limited.  That  the  C.  E.  A.  will 
profit  in  future  by  the  lesson  they  are  now  about  to  learn  we  sin- 
cerely hope.   

It  is  understood  to  be  the  intention  of  the  Canadian  Associa- 
tion of  Stationary  Engineers  to  make  an  exhibit  of  models  and  m- 
ventions  in  the  line  of  mechanical  engineering,  at  the  forthcom- 
ing Montreal  Exhibition,  which  will  be  held  simultaneously  with 
the  Convention  of  the  Association. 


CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 

Note. —  -iecretiries  of  the  various  Associations  are  requested  to  forward  us  matter 
for  publication  in  this  Depaitment  not  later  than  the  20th  of  each  month. 

RESOLUTION  OF  CONDOLENCE. 

At  the  last  regular  meeting  of  Toronto  No.  i,  the  following 
resolution  was  adopted  :  Whereas,  it  has  pleased  our  all  wise 
Creator  and  Heavenly  Father  to  remove  from  this  earth  our  es- 
teemed friend  and  worthy  brother  engineer,  John  A.  Wills, 
therefore  be  it  resolved,  that  while  we  bow  in  humble  submission 
to  the  Divine  will  of  our  Heavenly  Father,  we  do  at  the  same 
time  extend  our  sincere  and  heartfelt  sympathy  to  the  bereaved 
family  in  this  their  hour  of  sorrow,  and  we  deplore  the  loss  of  so 
eminent  an  engineer.  Be  it  further  resolved,  that  a  copy  of 
these  resolutions  be  sent  to  the  sorrowing  family,  be  spread  on 
the  records  of  this  Association,  and  also  that  a  copy  be  sent  to 
the  mechanical  press  for  publication.  And  be  it  further  resolved 
that  our  charter  be  draped  fnr  the  space  of  three  months. 

On  behalf  of  Toronto  No.  i,  C.  A.  S.  E. 

A.  E.  Edkins, 
W.  Butler, 
Geo.  Gilchrist. 

Toronto  No.  i,  C.  A.  S.  E.,  elected  officers  at  last  meeting  for 
the  ensuing  year,  as  follows  :  President,  Wilson  Phillips  ;  Vice 
President,  W.  Butler;  Recording  Secretary,  Herbert  Terry; 
Financial  Secretary,  Geo.  Mooring  ;  Treasuier,  A.  M.  Wickens ; 
Coi)ductor,  S.  Thomson  ;  Door  Keeper,  J.  Thomson  ;  Trustees, 
W.  G.  Blackgiove,  Charles  Heal,  Wilson  Phillips. 

Toronto  No.  i,  C.  A.  S.  E.,  have  appointed  a  committee  of  five 
to  devise  some  means  of  bringing  the  aims  and  objects  of  the 


Association  to  the  notice  of  the  manufacturers  and  to  invite  their 
co-operation. 

At  the  annual  meeting  of  the  Canadian  Association  of  Station- 
ary Engineers,  held  in  Hamilton  on  June  nth,  the  following 
officers  were  elected  : — President,  W.  Sweet  (re-elected)  ;  vice- 
president,  E.  Johnson  ;  recording  secretary,  William  Norris  ; 
financial  secretary,  A.  Nash  ;  assistant  permanent  secretary, 
George  Mackie  ;  treasurer,  W.  Nash. 

The  membership  of  Hamilton  No.  2  numbers  about  50,  and 
•  the  finances  are  in  a  flour'shing  condition.    The  Association  is 
about  to  purchase  an  indicator  for  the  use  of  the  members. 


THE  ERIE  KEY  SEATING  MACHINE. 

The  accompanying  engraving  represents  the  Erie  Key  Seating 
Machine,  manufactured  by  the  Bui  ton  Machine  Co.,  of  Erie,  Pa. 
They  are  furnished  with  two  or  three  arbors,  as  desired,  to  cut 
any  width  of  key  seat  up  to  25"  wide.  If  the  work  is  heavy  and 
too  large  to  be  placed  on  machine  it  can  be  readily  detached 
from  stand  and  used  as  a  portable  machine,  and  fully  meets  all 
the  requirements  of  a  machine  shop. 

The  arbors  are  made  of  steel  and  supplied  with  eccentric 
taper  bushings  to  accommodate  all  bores  within  their  range. 
Each  arbor  is  hollow  and  has  within  a  steel  guide  bar,  movable 
up  and  down  by  means  of  a  screw  at  each  end.  It  is  planed 
through  its  entire  length  the  necessary  size  and  shape  to  carry 
within  a  tool  bar.    This  steel  tool  bar  carries  two  tools  of  the 


The  Erie  Key  Seating  Machine. 


width  desired  for  the  key-seat.  It  is  connected  to  the  driving 
carriage  by  means  of  a  removable  pin,  and  is  driven  back  and 
forth  through  the  guide  bar,  cutting  in  both  directions,  and  fed 
down  the  desired  depth  and  tapers  by  the  screws  at  the  ends. 

The  driving  apparatus  consists  of  two  parallel  screws  2\  inches 
in  diameter,  \  inch  pitch  threads.  They  are  set  six  inches  from 
center  to  center,  and  run  in  opposite  directions ;  between  them  is 
an  open-sided  nut  which  slides  from  one  to  another  within  a  car- 
riage. The  nut  engages  in  one  screw  and  travels  the  desired  dis- 
tance when  it  comes  in  contact  with  a  cam  which  throws  it  out  of 
gear,  and  by  a  spring  it  is  pushed  in  gear  with  the  other  screw. 
The  nut  has  on  its  top  two  ribs,  one  of  which,  by  passing  behind  a 
guide,  holds  it  in  gear.  The  other  serves  to  receive  the  pressure 
of  the  spring.  By  shifting  the  cams  and  springs,  anv  desired 
length  of  stroke  can  be  made.  The  travelling  of  the  nut  carries 
with  it  a  carriage  to  which  the  cutting  bar  is  attached.  The 
screws  are  driven  by  cut  gears  running  smoothly  and  giving  a 
very  strong  motion  to  the  cutter  bar. 

With  an  attachment  for  the  purpose,  seats  can  be  cut  in  holes 
as  small  as  i  inch  in  diameter  by  one  passage  of  the  cutter. 

Mr,  John  A.  Burns,  B.  A.  Sc.,  machanical  engineer  and  manu- 
facturers' agent,  686  Craig  street,  Montreal,  has  the  sole  agency 
for  these  machines  in  Canada. 


TRADE  NOTES. 

Messrs.  Patterson  &  Corbin,  of  St.  Catharines,  have  been  given  the  order 
for  the  cars  required  for  the  proposed  electric  street  railway  at  Kingston. 

The  Waterous  Engine  Works  Co.,  of  Brantford,  are  just  starting  at 
Windsor  for  the  Sandwich  and  Amherstburg  railway,  an  addition  to  their 
plant,  consisting  of  43  feet  of  5^"  steel  shafting,  9  heavy  floor  stands  wit), 
e.xtra  strong  ring  oiling  ball  and  socket  pillow  blocks  ;  one  solid  pulley  45  x 
24"  face,  and  the  following  grip  pulleys  :  54x16,  84x12,  86x12,  54x22, 
53  X  17  ;  one  350  combined  friction  grip  pulley  72  x  10^  face  and  grip  coup- 
ling ;  two  300  h. p.  grip  couplings;  one  heavy  tightener  frame  with  screw 
adjusting  for  a  3b  x  24^  pulley.  They  have  also  an  order  to  ship  next  month 
for  the  Wingham  Electric  Light  plant  5  pairs  of  grip  gears  connecting  a 
shaft  84  feet  long  with  5  water  wheels,  with  its  ring  oiling  ball  and  socket 
boxes  and  fioor  stands  and  several  grip  pulleys. 
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SPARKS. 

Mica  deposits  have  been  found  in  Burgess  and  Bastard  townships,  Leeds 
county,  Ont. 

W.  C.  Green  has  been  offered  a  large  sum  of  money  for  a  mica  mine 
near  Arden  Station. 

The  Arnprior  Electric  Light  Co.  will  probably  install  a  new  engine  next 
fall  with  which  to  operate  their  plant. 

The  Merchants'  Telephone  Company  is  about  to  commence  operations  in 
Montreal,  and  will  advertise  for  poles. 

Michael  Keegan  has  been  registered  proprietor  of  the  Keegan,  Milne  Co. , 
manufacturers  of  electrical  supplies,  Montreal. 

The  Montreal  Street  Railway  Company  are  erecting  iron  pests  on  Notre 
Dame,  Windsor,  Peel  and  other  streets  in  Montreal. 

The  Kingston  Electric  Light  and  Power  Co.  will  enlarge  their  lighting 
station  and  will  put  in  two  new  boilers  and  a  new  engine. 

The  corporation  of  the  town  of  Port  Arthur  intend  applying  to  the  Legis- 
lature for  power  to  enable  them  to  do  street  and  commercial  lighting. 

The  Kay  Electrical  Works,  of  Hamilton,  have  applied  for  a  patent  for  a 
combined  motor  and  dynamo  which  will  furnish  both  light  and  power. 

Tenders  have  recently  been  invited  for  the  purchase  of  the  Vancouver 
Electric  Railway  and  Lighting  Company,  which  is  in  the  hands  of  a  re- 
ceiver. 

The  St.  Henri  Light  and  Power  Company  will  apply  for  power  to  in- 
crease their  capital  stock  to  $1,000,000,  and  make  other  amendments  to 
their  charter. 

The  Thomson  Electric  Welding  Co. ,  of  West  Lynn,  Mass.,  has  nearly 
completed  an  electric  loom.  This  will  be  the  introduction  of  electricity  into 
another  branch  of  industry. 

Mr.  A.  W.  Congdon,  formerly  engineering  representative  of  the  Canadian 
General  Electric  Co  for  the  Montreal  district,  has  been  appointed  agent  of 
the  company  for  that  district. 

The  town  of  Arnprior  has  granted  for  a  term  of  twenty  years  to  the 
Automatic  Telephone  and  Electric  Company,  the  privilege  of  erecting  wires 
and  poles  on  the  streets  of  the  town. 

The  citizens  of  Toronto  Junction  are  talking  of  requesting  Mr.  A.  Camp- 
bell to  install  in  his  new  flour  mill,  a  dynamo  sufficiently  large  to  supply 
electric  light  for  commercial  purposes. 

In  view  of  the  intention  of  the  Government  to  widen  the  approaches  to 
the  Ottawa  bridge  on  the  Hull  side  of  the  river,  the  Ottawa  Electric  Railway 
Company  has  decided  not  to  enter  at  present  into  any  agreement  to  estab- 
lish an  electric  street  railway  in  Hull. 


A  telephone  line  is  to  be  constructed  from  Kevelstoke  to  Kalso  and 
Nelson,  the  centre  of  the  Kootenay  mining  district,  British  Columbia. 

The  Toronto  and  .Scarboro'  Electric  Railway  Company  propose  to  issue 
bonds  covered  by  a  mortage  on  the  present  and  future  assets  of  the  company, 
for  the  prosecution  of  its  undertakings. 

There  appears  to  be  a  greater  demand  for  mica  than  any  other  material 
at  present.  Mr.  James  Stark,  a  dealer  in  minerals,  has  just  returned  from 
England  and  intends  shipping  100  tors  in  a  few  days,  and  will  continue  to 
send  large  shipments  until  fall. 

Messrs.  E.  Leonard  &  Sons,  of  London,  engine  and  boiler  manufacturers, 
have  opjned  an  office  at  79  Bay  street,  Toronto,  and  have  placed  in  charge 
Mr.  Thos.  Nopper,  who  has  been  in  their  employ  for  the  past  twelve  years. 

The  county  council  of  Welland  has  granied  to  Messrs.  Dawson  &  Syme 
power  to  construct  a  street  railway  between  St.  Catharines  and  Port  Dal- 
housie,  and  will  request  the  Minister  of  Railways  and  Canals  to  give  them 
permission  to  cross  the  canal  bridge. 

The  town  council  of  Toronto  Junction  has  decided  that  the  town  shall 
retain  its  own  electric  light  pUnt.  As  the  law  will  not  allow  corporations  to 
do  commercial  lighting,  the  merchants  are  anxious  to  see  how  the  council 
will  deal  with  this  phase  of  the  question. 

At  the  annual  meeting  of  the  electric  light  company  of  Amherst.  N.  S. , 
the  Board  of  Directors  was  re-elected.  No  dividend  was  declared,  but 
though  the  business  of  the  past  has  not  fulfiiled  the  expectations  of  the 
shareholders,  the  prospects  for  the  future  are  brighter. 

The  following  gentlemen  have  been  re-elected  the  [Board  of  Directors  of 
the  Chaudiere  Electric  Light  and  Power  Company,  of  Ottawa:  T.  Ahearn, 
G.  P.  Brophy,  J.  W.  McRae,  Thos.  Workman,  W.  Y.  Soper,  R.  Hurdman: 
W.  G.  Hurdman,  Wm.  Scott  and  Wm.  Hutchison. 

Messrs.  W.  H.  Wrighton,  H.  Long  and  M.  T.  Ostrum,  mercLants,  of 
Peterboro',  Ont.,  are  seeking  by  an  injunction  to  restrain  the  construction 
of  the  proposed  electric  street  railway  on  the  business  portion  of  George 
street.    The  road  has  been  completed  almost  up  to  the  point  mentioned. 

The  Montreal  Park  and  Island  Railway  Co.,  consisting  of  Sir  Donald  A. 
Smith,  Hon.  Louis  Beaubier,  Messrs.  R.  L.  Gault,  David  Morrice,  M.  Per- 
rault,  D.  Graham,  Senator  Thibeaudeau,  and  a  number  of  New  York  cap- 
italists, has  been  consolidated  with  the  Corriveau-Williams  Street  Railway 
Co,  and  has  taken  over  all  the  franchises  held  by  the  latter  company. 

An  act  of  incorporation  has  been  obtained  by  Alex.  Eraser,  Westmeath  ; 
Wm.  Gibson,  M.  P.,  and  Richard  Fuller,  of  Hamilton  ;  John  Mather,  of 
Ottawa,  and  W.  H.  Brouse,  of  Toronto,  unber  the  name  of  the  Keewatin 
Power  Co.,  to  furnish  hydraulic  and  electric  power  from  the  Winnipeg  river, 
and  to  establish  factories,  dwellings,  etc.    The  capital  stock  is  $1,000,000. 
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ELECTRIC  INSTALLATIONS  AND  SOME  RADICAL  CHANGES 
IN  GENERAL  SYSTEMS  OF  WIRING.* 

By  Charles  G.  Armstrong. 

It  is  not  my  intention  this  evening  to  enter  into  a  general  discussion  of 
isolated  electric  installations  but  simply  to  point  out  common  errors  and  sug- 
gest such  remedies  as  would  seem,  in  my  judgment,  to  make  a  better  plant. 
In  planning  a  building  it  is  true  that  the  designing  of  the  electric  plant  is 
generally  left  until  the  last.  In  my  experience  I  have  found  it  not  an  un- 
usual thing  to  be  called  upon  to  design  a  plant,  when  upon  receiving  the 
plans  I  find  that  the  architect  has  left  room  for  the  plumbers'  pipes,  has 
prepared  excellent  runways  for  drainage,  has  looked  after  his  catch  basins, 
has  located  his  elevator  pumps  and  given  them  plenty  of  room  in  the  base- 
ment, has  provided  ample  space  for  everything  except  the  electric  light 
plant.  There  are  no  raceways  in  the  building,  the  space  left  for  the  dyna- 
mos and  engines  is  totally  inadequate,  the  boiler  capacity  is  about  half  what 
it  ought  to  be,  no  place  for  storage  of  coal,  and  yet  the  most  important 
feature  of  the  entire  building  is  light.  .  It  becomes  necess  ry,  of  course,  to 
at  once  make  a  claim  for  more  space  and  provide  raceways  or  some  sub'^ti- 
tute  therefor.  Having  obtained  all  the  space  possible  the  next  item  that 
confronts  the  designing  engineer  is  how  to  lay  out  his  plant. 

There  is  a  plant  on  State  street  that  it  was  my  duty  to  inspect  and  report 
upon  a  little  while  ago  where  I  found  an  arc  and  incandescent  dynamo  run- 
ning in  a  separate  room  about  50  feet  from  the  switch-board.  The  plant 
really  consisted  of  two  separate  plants  connected  to  one  switch-board  ;  the 
only  redeeming  feature  about  it  was  that  there  was  only  about  an  hour  a 
day  when  both  dynamos  were  running  at  the  same  time.  This  plant  show- 
ed an  insulation  resistance  of  ten  ohms  to  ground  on  the  arc  circuit  and  one- 
twentieth  of  an  ohm  on  the  incandescent  circuit. 

In  order  that  the  proprietor  and  others  casually  inspecting  the  plant  would 
have  a  good  opinion  of  it,  the  highly  ingenious  electrician  in  charge  had 
disconnected  the  ground  wire  so  his  plant  always  showed  clear  on  the 
ground  lamp.  It  is  often  very  much  easier  to  remove  the  evidence  of  a 
ground  than  to  go  to  the  trouble  of  removing  the  ground  itself.  It  would 
undoubtedly  be  better  to  have  electricians  of  less  ingenuity  and  more  hon- 
esty in  cases  of  this  kind. 

One  cause  of  a  bad  plant  is  lack  ot  forethought  on  the  part  of  the  designer 
of  the  building,  another  is  desire  to  diminish  the  first  cost,  and  a  third  is 
often  force  of  circumstances.  A  person  may  have  an  old  building,  and  to 
put  in  an  electric  plant  he  may  have  to  accept  what  he  finds  and  make  the 
best  of  it.  For  the  first  two  faults  there  is  no  excuse,  and  even  the  latter 
can  be  remedied  by  a  little  study  on  the  subject  and  a  proper  selection  of 
dynamos  and  engines.  There  is  a  great  need  to-day  of  a  small  unit  direct 
connected  slow-speed  dynamo  in  be  used  in  such  places  as  I  have  last  men- 
jioned,  where  plants  are  to  be  installed  in  old  buildings  and  the  space  is 
very  limited.  Perhaps  some  of  you  will  say,  "  if  you  specify  such  dynamos, 
I  will  furnish  them,"  but  from  the  fact  that  it  would  require  from  six  months 
to  a  year  to  design  and  perfect  these  sizes  I  would  not  dare  specify  them. 

Generally  when  a  man  has  concluded  to  put  in  an  electric  plant  he  wants 
it  as  soon  as  he  can  get  it,  and  although  he  takes  six  months  or  a  year  to 
make  up  his  mind,  he  wants  the  plant  put  in  at  once.  But  if  such  dynamos 
were  constructed  and  kept  in  stock  as  ordinary  dynamos  are,  I  have  no 
doubt  that  you  would  find  a  good  demand  for  them  and  they  would  be  a 
matter  of  great  convenience  both  to  the  designer  and  the  owner  of  the 
plant. 

I  prefer  to  get  dynamos  as  close  together  as  possible.  The  only  condi- 
tions to  be  considered  are  first,  that  they  will  not  be  reversed  in  polarity  by 
proximity  of  like  poles,  and  second,  that  the  armature  of  any  machine  can 
be  removed  without  disturbing  the  other.  A  modification  of  this  condition 
could  be  made  where  space  is  very  I  mited  by  running  the  smaller  machines 
in  tandem,  but  as  a  general  rule  I  do  not  favor  this  arrangement. 

On  the  matter  of  foundations  for  dynamos  I  hold  decided  views.  I  like 
to  have  a  good  foundation  under  the  dynamos,  and  while  this  is  not  as  ab- 
solutely essential  as  a  good  foundation  under  the  engines,  yet  a  concrete 
or  brick  foundation  in  which  the  best  quality  of  Portland  cement  has  been 
used  is  a  very  desirable  thing.  A  strong  wooden  frame  should  be  bolted  to 
this  foundation,  and  the  bed  plate  of  the  dynamo  would  be  bolted  to  ihe 
wooden  frame.  The  wood  should  be  previously  soaked  and  thoroughly 
painted  with  insulating  and  water  proof  compound.  This  insulates  the 
machines  from  ground.  Some  companies  insist  that  their  particular  type  of 
machine  needs  no  foundation.  I  have  handled  almost  every  machine  on 
the  market  and  I  ha%e  yet  to  find  one  that  runs  as  well  without  a  good 
foundation  as  it  does  with  one. 

Switch-boards  are  the  next  item  of  importance.  The  switch-board  should 
be  placed  within  six  or  eight  feet  of  the  commutator  of  the  dynamo  or  as 
near  that  as  possible ;  a  greater  distance  is  unnecessary  and  a  closer 
proximity  is  not  desirable.  I  believe  that  switch-boards  should  be  made  of 
marbleized  slate  or  marble.  I  prefer  marble  and  I  use  white  marble  in 
many  cases,  but  between  white  and  Tennessee  marble,  I  prefer  Tennessee 
from  the  fac'  that  it  is  less  easily  strained.  Slate  is  somewhat  cheaper  than 
marble,  but  it  absorbs  moisture,  which  is  a  thing  to  avoid  in  switch-boards. 
If  marbleized  slate  is  ustd  it  should  be  thoroughly  painted  on  the  back  to 
prevent  absorption.  There  is  cne  precaution  which  should  be  taken,  how- 
ever, in  all  marble  switchboards,  that  is  in  fastening  instruments  thereto. 
From  the  unyielding  properties  of  either  marble  or  slate  it  is  advantageous 
to  have  a  coil  spring,  and  connections  should  be  made  after  the  manner 
shown  in  Fig.  i,  otherwise  the  instruments  will  soon  become  loose  by  the 

•  Read  before  the  Chicago  Electric  Club,  Feb.  folh,  189;. 


jarring  of  the  board.  In  no  case  should  the  wire  connections  to  the  instru- 
ments be  so  placed  that  it  can  jar  loose,  as  there  is  great  danger  of  arcing. 

Where  more  than  one  dynamo  are  used,  bus  bars,  I  believe,  are  better 
than  any  other  method  of  connection.  If  they  are  placed  on  the  front  of 
the  board  they  must  be  polished  and  lacquered,  and  if  fine  effects  are  de- 
sired, they  can  be  nickel  plated.  If  placed  on  the  back  of  the  board,  rough 
and  unpolished  copper  bars  can  be  used.  Bus  bars  shou'd  be  large,  and  of 
such  capacity  as  not  to  heat  perceptibly  on  the  heaviest  load.  The  Object 
of  this  is  to  get  a  good  connection.  If  they  are  made  sufficiently  large, 
connections  can  be  tapped  and  screwed  into  them  just  as  a  bolt  would  screw 
into  a  nut.  Where  connections  are  made  on  the  front  of  the  board  this 
method  is  not  as  desirable  as  the  "stirrup,"  which  is  used  pretty  generally 
by  first-class  construction  companies. 

It  should  be  the  object  of  all  designers  of  switch-boards  to  make  the  board 
as  simple  as  possible.  To  avoid  complications  and  yet  have  the  board  ac- 
complish the  purpose  designed  requires  no  little  ingenuity  on  the  part  of  the 
designer. 

Electrical  engineers  and  Philadelphia  lawyers  usually  are  not  employed  by 
owners  to  run  plants.  The  salaries  paid  are  so  ridiculously  small  that  in 
some  cases  the  dynamo  tenders  are  anything  but  what  they  should  be  in 
education  or  knowledge  of  the  business.  Often  the  engineer  of  the  plant 
must  also  take  care  of  the  dynamos,  although  he  admits  that  he  knows 
nothing  about  them.  The  whole  matter  is  a  mystery  to  him  except  that  he 
knows  he  must  keep  the  brushes  trimmed  and  perhaps  polish  off  the  com- 
mutator once  in  a  while,  and  in  order  to  perform  his  duty  thoroughly  he 
may  perhaps  use  a  file  to  do  the  polishing. 

The  great  objection  to  connections  being  made  on  the  rear  of  the  board 
with  bus  bars,  I  find,  is  the  liability  of  a  great  multiplicity  of  wires  being 
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run  helter  skelter  across  the  back  of  the  board,  making  the  simplicity  on  the 
face  of  the  board  more  than  compensated  for  by  the  intricate  connections 
on  the  back. 

It  often  happens  in  very  large  buildings  that  the  motor  load  amounts  to 
quite  a  considerable  part  of  the  entire  load.  When  such  cases  arise  I  be 
lieve  in  having  a  third  bus  bar  on  the  board,  which  shall  be  used  for  motor 
connections.  This  applies  only,  of  course,  to  such  plants  as  have  two  or 
more  dynamos.  Where  motor  connections  are  used  it  is  desirable  to  have 
an  ampere  meter  to  measure  the  amount  of  current  used  on  the  motors. 
This  ampere  meter  should  be  "  dead  beat,"  and  should  have  a  range  equal 
to  all  the  motors  in  the  installation.  A  careful  attendant  would  know  if  his 
motors  got  into  trouble  or  blow  a  fuse,  and  could  also  tell  how  the  different 
loads  were  being  handled  throughout  the  building.  This  applies  especially 
to  cases  where  electric  elevators  are  being  operated  from  the  same  plant  as 
the  lights.  As  to  other  meters  on  this  board  I  would  prefer  the  non-polar, 
ized  type,  from  the  fact  that  they  are  less  liable  to  get  out  of  calibration- 
There  is  one  slight  disadvantage,  perhaps,  and  that  is  if  a  machine  should 
get  to  running  as  a  motor  an  attendant  might  not  as  quickly  understand  it  ; 
but  it  is  seldom,  indeed,  that  it  occurs,  and  where  it  does  the  operator  ought 
to  know  that  the  belt  is  pulling  the  wrong  way. 

Dynamo  switches  should  be  made  double  throw,  one  connection  being 
onto  the  bus  bars  in  such  a  manner  that  any  or  all  dynamos  can  be  thrown 
on  the  motor  circuit.  By  closing  a  switch  the  motor  circuit  is  placed  in 
mulliple  with  the  lighting  circuit.  By  opening  this  switch  and  throwing 
down  a  dynamo  switch  any  dynamo  is  connected  to  the  motor  circuit. 

Recently  I  was  called  upon  to  solve  a  problem  in  connection  with  the 
Sqhiller  theater  in  this  city,  where  the  owners  expected  to  take  current  from 
the  Chicago  Edison  company's  mains.  As  you  are  well  aware  the  rules  of 
the  Edison  company  prevent  the  operation  of  110  volt  motors  upon  their 
lines  from  ihe  liability  of  throwing  their  lines  out  of  balance.  They  require 
that  motors  operating  on  their  lines  should  be  220  volts.  We  were  not 
using  the  three  wire  system  in  Ihe  building,  and  it  was  necessary  to  con- 
strrct  a  switch-board  in  such  a  way  that  220  volts  could  be  obtained  on  the 
motor  circuit  from  our  own  plant  as  well  as  from  the  mains  of  the  Chicago 
Edison  company.  In  order  to  accomplish  this  the  dynamo  switches  are  ar- 
ranged to  throw  any  dynamo  in  series  with  the  others  by  a  simple  move- 
ment of  the  switch.  The  motors  throughout  ihe  building  are  used  to  oper- 
ate ventilating  fans,  and  therefore  can  be  operated  at  220  volts  or  no  volts 
according  to  the  amount  of  ventilation  desired.  In  addition  to  this  a  small 
rheostat  placed  in  the  field  of  each  motor  allows  us  to  get  any  variation  of 
speed  desired  with  scarcely  any  waste  of  current.  I  may  say  in  this  connec- 
tion that  the  use  of  ventilating  fans  is  becoming  more  and  more  appreciated 
by  architects  and  owners,  and  this  method  of  varying  speed  is  a  very  ad- 
vantageous and  economical  way  of  regulating  ventilation.    In  this  point  the 
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switch-board  is  placed  in  tlie  middle  of  the  room,  completely  boxed,  is  very 
close  to  the  commutator,  and  is  convenient  \n  operation.* 

There  is  nothing  more  important  in  an  installation,  outside  of  dynamos, 
than  wire.  Use  always  the  best  wire.  In  making  tests  upon  wire  I  do  not 
believe  in  soakmg  it  in  chloroform,  naphtha,  sweet  spirits  of  nitre,  or  any 
other  absurd  method.  In  the  ordinary  course  of  events  wire  is  not  subject 
to  the  mfluence  of  any  of  the  substances  named.  The  greatest  enemy  of 
wire  is  ammonia  ;  an  enemy  which  is  most  potent,  and  which  is  found  in 
any  and  all  plastering  ;  it  is  an  incidental  product  in  the  settling  of  mortar, 
which  is  more  especially  found  in  patent  plastering. 

One  of  the  greatest  outrages  perpetrated  on  electric  wires  is  the  use  by 
painters  of  an  acid  wash  to  neutralize  the  acid  in  the  plaster.  This  wash  is 
composed  chiefly  of  sulphate  of  iron  and  sulphuric  acid  ;  it  quickly  pene- 
trates the  plastering,  and  by  its  action  on  the  nitrates  contained  therein 
evolves  ammonia,  which  attacks  and  honeycombs  the  rubber  insulation  of 
the  wire. 

Within  the  last  few  weeks  it  has  become  necessary  to  remove  all  of  the 
wire  in  a  large  building  in  this  city,  owing  to  just  such  barbarous  treatment 
as  that  described.  The  only  protection  against  ammonia  that  I  know  of  is 
a  waxy  covering  which  is  used  on  the  best  grades  of  weather-proof  wire.  I 
generally  specify  wire  which  is  covered  with  a  braid  saturated  with  some 
compound  to  strengthen  and  protect  it.  Other  enemies  of  wire  are  rats  and 
mice  and  roaches.  My  experience  has  been  that  the  weather-proof  com- 
pound already  mentioned  will  prevent  them  eating  the  wire  ;  they  are  fond 
of  rubber,  but  do  not  like  wax.  In  addition  to  its  chemical  properties  wire 
should  have  the  ability  to  stand  rough  usage  and  bending  without  percep- 
tibly breaking  its  insulation. 

The  present  method  of  running  distributing  wires  in  fire  proof  buildings 
is,  first,  placing  directly  beneath  the  plasting  with  cleats  ;  second,  enclosing 
in  interior  conduit  tubes  ;  third,  and  most  desirable,  is  running  wires  from 
cut-out  cabinets  in  moulding  to  the  rooms,  and  then  under  the  plastering  in 
nterior  conduit  tubes  to  the  outlets.  This  last  method  I  have  adopted 
almost  exclusively.    Fig.  2  shows  one  form  of  corridor  moulding  which  I 


Fig.  2. 

use.  It  has  three  compartments,  one  for  each  polarity  of  the  light  wires, 
and  one  for  the  bell  wires.  When  leaving  this  moulding  interior  conduits 
carry  the  wires  to  the  outlets.  This  is  a  better  method  than  all  interior  con- 
duits, as  architects  are  every  day  limiting  the  tliickness  of  plastering. 
Originally  1%  inches  of  plastering  was  considered  about  right,  now  ^  inch 
is  considered  too  much  ;  in  fact,  many  architects  complain  bitterly  when 
asked  to  use  enough  plastering  to  cover  ^  inch  tubing  ;  but  the  greatest 
objection  to  running  interior  conduits  clear  back  to  the  cut-out  cabinets  is 
that  a  large  number  of  tubes  are  brought  to  one  point  and  it  is  almost  im- 
possible to  make  the  plastering  adhere  to  them. 

Many  architects  think  that  interior  conduits  should  only  be  placed  in  the 
flooring.  I  object  to  this,  because  it  is  almost  impossible  to  lay  tubing  in  the 
flooring  and  to  prevent  them  from  being  broken  to  pieces  by  the  workmen. 
Theoretically  it  is  a  perfect  way  of  wiring,  practically  it  is  anything  but  sat- 
isfactory in  my  estimation.  I  object  to  the  indiscriminate  use  of  interior 
conduit  from  the  fact  that  a  slight  settling  of  the  building  will  break  and 
destroy  the  tubes  in  such  a  manner  as  to  make  them  useless  for  the  purpose 
for  wh'ch  they  are  intended.  I  do  not  wish  to  be  understood  as  being  op- 
posed to  interior  conduit,  as  in  95  per  cent,  of  my  work  I  use  it  ;  but  I  be- 
lieve in  restricting  its  use  to  its  proper  place — using  it  in  short  runs  between 
outlets,  and  then  having  some  form  of  moulding  to  carry  the  wire  back  to 
the  cut  off  cabinets.  In  office  and  hotel  buildings  this  is  especially  appli- 
cable. The  amount  of  conduit  is  reduced  to  a  minimum  and  the  liability  of 
breakage  from  settling  of  the  building  is  reduced  in  proportion. 

For  convenience  of  testing,  I  prefer  an  individual  distributer,  which  con- 
sists of  a  horse  shoe  cut-out,  having  no  fuses.  This  can  be  placed  in  the 
centre  electrolier  of  the  room  from  which  a  circuit  will  run  to  the  outlets,  or, 
where  possible  to  do  so,  I  use  a  block,  which  is  placed  in  the  moulding  at 
the  entrance  to  the  room.  AH  wires  are  run  from  the  block  to  the  outlets. 
In  case  of  a  ground  in  any  line  in  this  room,  it  requires  but  a  moment  to 
uncover  this  box  and  discover  the  line  which  is  grounded. 

All  work  described  so  far  is  in  strict  accordance  with  the  rules  of  general 

*  At  this  point  Mr.  Armstrong  displayed  photographic  views  of  switch-board, 
typical  of  the  pr  ncipal  lighting  system  installed  in  Chicago,  aed  incidentally  describ- 
ed the  most  promment  and  characteristic  features  of  each. 


wiring  as  pronounced  by  good  authorities  up  to  date.  I  wish  now  to  dis- 
gress  somewhat  from  orthodox  rules  and  suggest  some  changes  which  are 
more  or  less  startling,  depending  upon  the  amount  of  thought  that  has  been 
given  the  subject.  When  the  matter  was  first  presented  to  me  it  did  not 
strike  me  favorably,  but  as  1  considered  the  question  further  I  became  con- 
vinced that  the  innovation  would  sooner  or  later  be  adopted. 

There  are  three  danger  poims  in  electric  light  plants:  VWst,  the  switch- 
board ;  second,  the  cut-out  cabinets  ;  and  third,  the  liability  of  ground  on  a 
circuit. 

Grounds  can  be  avoided  by  the  use  of  good  wire,  by  using  insulators  to 
carry  all  ri.sers  and  feeders,  and  by  distributing  in  moulding  and  interior 
conduit  as  described.  I  would  consider  that  a  model  plant,  in  a  modern 
office  or  hotel  building,  would  consist  of  no  less  than  three  and  not  more 
than  five  dynamos,  a  slate  switch-board  properly  mounted  with  instruments 
arranged  tastefully  thereon,  the  best  quality  of  rubber  covered, 
braided  and  slicked  wire,  mains  and  feeders  run  upon  porcelain  or  glass  in- 
sulators, cut-out  cabinets  made  of  slate  or  marble,  something  after  the 
fashion  of  that  shown  in  Fig.  3,  with  all  connections  on  the  face.    Up  to 
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this  point  the  plant  would  have  been  made  according  to  the  best  and  most 
approved  system  of  wiring,  but  here  I  would  make  a  departure,  by  bunching 
my  distributing  wires  together,  wires  of  opposite  polarity  being  placed  side 
by  side  in  the  same  raceways,  as  shown  in  Fig.  4.  This  raceway  would  be 
lined  with  asbestos  paper,  with  several  co.its  of  a  good  fire-proof  paint,  or 
made  of  fire-proof  material  throughout.  Opposite  each  room  I  would  place 
an  individual  distributor  similar  to  that  already  shown.  The  greatest 
amount  of  current  to  be  allowed  on  one  circuit  I  would  make  eight  amperes. 
I  would  so  construct  my  fuse  block  that  it  would  be  impossible  to  place  a 
fuse  therein  with  a  greater  carrying  capacity  than  eight  amperes.  No  fix- 
ture could  be  used  unless  it  be  provided  with  an  insulating  joint,  which  must 
also  carry  the  canopy.  It  is  quite  a  common  thing  to  place  a  good  insulat- 
ing joint  on  a  fixture  with  a  canopy  which  grounds  the  fixture  by  shunting 
the  joint. 

Fig.  s  shows  the  common  method  of  insulating  (?)  fixtures.  Electric  gas 
lighting  work  would  not  be  accepted  on  my  fixtures  unless  the  same  quality 
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of  wire  was  used  as  in  the  rest  ol  the  installation.  No  ground  would  be 
permitted  in  the  gas  lighting  circuit.  No  drop  cord  smaller  than  No.  16  B 
&  S  could  be  used  and  no  wire  smaller  than  No.  £4.  These  suggestions  I 
am  satisfied  are  in  the  line  of  better  and  che.iper  construction.  The  reasons 
are :  P'irst,  wires  placed  behind  the  cut-out  box  are  generally  arranged  in 
such  a  manner  as  to  make  it  almost  impossible  to  trace  them,  which  is  in 
violation  of  the  board  rule  that  all  wires  should  be  accessible  for  repairs  and 
renewal  at  any  time ;  second,  the  bunching  of  wires  is  a  cheaper  and  neater 
method  of  running  than  where  opposite  polarities  are  separated. 

When  electric  lighting  came  into  existence  it  had  no  precedent  except  th^t 
of  telegraph  work  and  rules,  hence  telegraph  practice  was  followed.  Wires 
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were  separated  as  far  as  possible  ;  it  was  argued  by  many  that  wires  of  like 
polarity  should  be  kept  apart  for  fear  there  might  be  a  difference  of  polarity 
between  them,  and  in  one  case  no  longer  ago  than  last  summer  an  insurance 
.  inspector  insisted  that  the  wires  of  a  loop  running  to  a  switch  were  of  dif- 
ferent polarity  and  liable  to  short  circuit. 

The  safety  valve  of  electric  lighting  is  the  fuse.  The  most  dangerous  cur- 
rent that  we  can  have  is  known  by  some  as  the  "sneak"  current  and  is  one 
that  is  so  slight  as  not  to  affect  the  fuse  and  open  the  circuit.  The  indis- 
criminate mixing  of  polarities  is  especially  to  protect  us  against  the  "sneak" 
current.  With  the  present  system  wires  become  bruised  at  a  certain  point, 
the  insulation  is  injured,  the  breaking  of  a  water  pipe  causes  a  ground,  elec- 
trolysis takes  place,  the  wire  becomes  oxidized  and  attenuated,  and  finally 
causes  an  arc,  which  may  result  in  a  fire.  In  the  system  which  I, am 
describing  a  short  circuit  would  very  quickly  develop  and  the  fuse  would  be 
blown,  which  would  warn  the  electrician  that  something  was  wrong.  Re- 
peated blowing  of  fuses  would  cause  an  investigation,  the  trouble  would  be 
discovered  and  remedied.  Danger  from  short  circuiting  would  be  compara- 
tively nothing,  for  the  faithful  fuse,  ever  on  duty,  would  give  warning  of 
danger.  In  fact,  it  would  not  require  a  great  stretch  of  imagination  to  con- 
ceive of  placing  a  false  linmg  on  the  door  of  the  cut-out  cabinet  in  such  a 
manner  that  the  blowing  of  the  fuse  would  indicate  on  an  annunciator  in  the 
engine  room  where  the  fuse  had  blown,  thus  notifying  the  engineer  in  ad- 
vance of  the  inevitable  angry  tenant. 

As  to  the  use  of  eight  amperes  on  a  circuit  instead  of  eight  lights,  as  is 
the  present  rule  in  Chicago,  I  believe  there  can  be  no  serious  objection 
made.  "  Lights"  is  an  indefinite  term  and  depends  entirely  upon  the  volt- 
age employed  for  its  value  in  current.  The  only  object  of  limiting  the 
amount  of  current  on  circuits  is  to  reduce  the  liabilty  to  destroy  sockets  by 
short  circuiting.  Experience  has  convinced  me  that  eight  amperes 
properly  protected  by  an  eight  ampere  fuse  will  not  destroy  a  socket 
by  short  circuiting.  If  the  fuse  is  warm  and  other  lights  are  on  the  circuit 
there  is  not  the  slightest  danger  of  injuring  it. 

To  conclude,  I  will  say  that  the  plant  designed  after  the  plan  outlined 
would  have  an  economical  range  in  the  dynamo  capacity,  and  an  economi- 
cal loss  in  the  wires,  which,  by  the  way,  is  a  point  that  many  do  not  seem 
to  appreciate  ;  in  fact,  one  building  is  being  wired  to-day  in  Chicago  with 
wires  several  times  larger  than  needed,  the  owner  probably  following  the 
logic  of  the  man  who  drank  the  whole  bottle  of  medicine  with  the  remark 
that  "  if  some  of  it  was  good  more  was  better,"  or  the  son  of  the  Orient  who 
went  to  purchase  a  pair  of  shoes,  found  that  whereas  a  pair  of  No.  6  would 
exactly  fit  him,  that  a  pair  of  No.  12  would  cost  the  same  money,  so  he  took 
the  No.  12  shoes. 

A  plant  should  be  designed  with  a  very  small  loss  at  the  average  load  ; 
this  loss  will  vary  with  the  character  of  the  building.  Very  few  buildings 
operateany  where  near  their  full  capacity  at  any  one  time,  but  if  they 
should  for  a  few  minutes  in  the  day  require  their  full  capacity  the  excessive 
cost  of  coal  expended  for  that  short  time  would  nearly  compensate  for  the 
interest  on  the  copper,  which  is  a  fixed  charge  against  the  plant. 

This  method  would  reduce  the  cost  of  distributing  to  a  minimum,  danger 
of  grounds  would  be  almost  entirely  removed,  and  with  improved  fixture 
connections  I  doubt  whether  a  better  plant  could  be  devised. 

It  is  true  that  this  plant  would  not  coincide  with  the  city  inspection  rules 
of  Chicago  to-day,  but  the  history  of  our  inspection  department  has  been 
one  of  incessant  warfare  against  bad  work  and  in  favor  of  better  and  safer 
installations.  The  gentlemen  who  compose  Prof.  Barrett's  staff  are  pro- 
gressive, active,  and  thoroughly  alive  to  the  interest  of  the  electrical  profes- 
sion, and  I  am  satisfied  are  willing  to  make  any  change  or  alteration  in  the 
present  rules  that  would  make  our  work  better,  safer  and  more  in  accord- 
ance with  good  engineering  ;  and  we  all  feel  that  they  are  working  toaccom- 
plish  this  laudable  object.  When  I  say  that  these  gentlemen  are  working  I 
wish  it  understood  that  I  mean  it  literally.  When  you  consider  that  four 
inspectors  are  required  to  thoroughly  inspect  498  isolated  stations  operating 
646  arc  lamps  and  132,521  incandescents,  and  21  central  stations  operating 
9,300  arcs  and  150,000  incandescen  lamps,  all  of  which  are  irregularly  dis- 
tributed over  174  square  miles,  you  will  understand  that  they  have  plenty  to 
occupy  their  minds  and  time.  * 


TRADE  NOTES. 

The  Montreal  Electric  Company,  302  St.,  Tames  St.  have  been  appointed 
sole  agents  for  the  province  of  Quebec  for  the  Crocker-Wheeler  motors. 

The  Robb  Engineering  Co.,  Amherst,  N.  S.,  recently  received  orders  for 
a  125  horse-power  Monarch  Economic  boiler  for  the  I.  C.  R.  shops  at 
Moncton,  N.  B. ;  125  horse-power  Robb  Armstrong  automatic  engine  for 
an  electric  station  at  Lethbridge,  N.  W.  T. ;  and  a  150  horse-power 
Monarch  Economic  boiler  for  a  woollen  factory  at  Preston,  Ont. 

Mr.  John  A.  Burns,  of  Montreal,  has  secured  the  agency  for  that  city  for 
the  Kay  Electric  Works,  of  Hamilton,  Ont.  The  excellent  workmanship 
and  well  known  features  of  their  machines  need  no  recommendation  on  our 
part,  and  we  have  no  doubt  but  that  their  interest  will  be  well  looked  after 
by  Mr.  Burns,  who  has  had  an  extensive  experience  in  some  of  the  largest 
engineering  works  in  Canada  and  the  United  States,  and  is  also  a  graduate 
of  McGill  University,  Montreal. 


There  is  a  scheme  on  foot  to  build  an  electric  railway  line  between 
Deschene  mills  and  Aylmer,  a  distance  of  about  three  mili  s.  Mr.  R.  H. 
Conroy,  warden  of  the  county  of  Ottawa,  is  the  principal  promoter  of  the 
movement. 


THE  CORLISS  ENGINE.* 

The  valve  that  is  used  in  the  Corliss  is  by  no  means  a  new 
thing,  and  it  is  a  fact  that  all  of  the  principal  valves  in  use  to- 
day were  conceived  and  tried  in  the  early  days  of  the  steam 
engine,  but  the  time  was  not  ripe  for  their  use.  The  slide,  the 
gridiron,  the  rotary,  piston,  rocking,  and  poppet  valves  were  all 
old  enough  when  Corliss  commenced  first  to  work  on  the  steam 
engme,  although  the  minor  details  may  not  have  been  the  same, 
but  these  are  constantly  changing.  The  Corliss  engine  is  noted 
for  its  valve  motion,  not  its  valve.  Corliss  could  have  chosen 
the  gridiron  valve  to  put  his  ideas  into  practice  upon,  or  any 
other,  but  the  rocking  valve  answered  best  his  purpose.  The 
rocking  valve  is  by  no  means  an  ideal  valve,  but  it  possesses 
some  advantages.  The  best  feature  is  that  it  can  be  extended 
clear  acioss  the  cylinder  and  placed  very  near  the  cylinder,  thus 
reducing  the  waste  or  clearance  space  between  the  valve  face  and 
the  piston  head,  at  the  end  of  its  stroke,  and  in  addition  by  the 
use  of  a  fair  valve  system,  the  ste.am  and  e.xhaust  passages  are 
short  r^nd  direct.  Its  great  length  makes  a  very  slight  opening 
of  the  port  represent  a  considerable  area  of  opening,  and  the 
movement  of  the  valve  need  not  be  very  great  to  make  a  con- 
siderable area  of  opening  of  the  valve.  The  valve  is  very 
quick  in  reaching  a  full  opening,  and  if  the  motion  given  the 
valve  is  also  very  rapid,  the  port  is  opened  extremely  rapid. 
These  are  important  points  to  the  advantage  of  the  Corliss  en- 
gine valve — the  sinall  clearances  and  the  quick  opening  ;  and 
as  the  valve  motion  is  one  that  gives  a  particularly  quick  move- 
ment to  the  valve  it  is  very  quick  in  action. 

The  valve  has  this  against  it,  that  it  is  hard  to  keep  tight. 
To  do  this  it  must  fit  its  seat  well,  and  no  grit  or  substances 
must  be  allowed  to  cut  this  seat,  for  once  a  leak  begins  the  cut- 
ting action  of  the  steam  inakes  the  leak  extend  very  rapidly.  It 
is  not  an  easy  matter  to  remedy  this  leak  after  it  has  once  com- 
menced. The  valve  chambers  must  be  re-bored,  and  unless  the 
leak  is  stopped  a  considerable  loss  ensues.  It  is  a  fact,  too  that 
leakage  past  the  steam  valves  exists  more  than  is  generally  ad- 
mitted, and  represents  a  considerable  loss  even  though  the 
steam  is  used  again  for  heating  purposes.  Men  put  up  with 
leakage  that  they  know  exists  in  an  engine  and  satisfy  them- 
selves by  saying,  it  is'nt  wasted,  for  it  goes  to  heat  the  feed 
water  or  to  do  this  heating,  and  all  there  is  about  it  is  that  we 
use  the  engine  as  a  reducing  valve  instead  of  using  a  separate 
reducing  valve.  It  is  a  fact,  usually  that  the  legitimate  exhaust 
from  an  engine  is  sufficient  to  do  this  work,  and  this  being  so 
all  that  leaks  past  the  valve  is  pure  loss.  The  Corliss  valve 
may  not  show  any  more  leakdge  than  the  Brown  or  Putnam 
under  the  same  care,  perhaps  not  so  much  as  the  two  latter,  but 
it  is  far  from  being  a  perfect  valve  in  this  respect.  The  old 
valves  were  much  worse  than  those  of  the  present  day,  for  they 
were  hung  turning  in  bearings,  while  to-day.  they  rest  upon  the 
seat,  the  valve  being  held  against  the  seat  by  springs  or  the 
pressure  of  the  steam.  The  insufficient  warming  up  of  the 
engine  before  starting  up  produces  unequal  expansion  of  the 
valve  and  its  seat,  and  wear  in  spots  follows  and,  of  course,  a 
leaky  valve.  The  valve  is  not  balanced  and  the  friction  item  is 
an  iinportant  one.  This  defect  is  one  of  varying  magnitude,  ac- 
cording as  the  valve  allows  steam  to  get  underneath  it  or  not. 
The  plain  slide  valve,  with  the  pressure  squarely  upon  it,  will 
sweep  the  steam  from  beneath  it  on  a  true  seat.  A  Corliss  or 
any  rotating  valve  has  not  this  tendency  and  instead  is  inclined 
to  lift  and  allow  steam  to  get  beneath  it  and  its  seat,  and  this  in 
a  measure  balances  it.  The  friction  of  the  valves  is  therefore 
greater  in  some  Corhss  engines  than  in  others,  and  it  is  un- 
douljtedly  less  when  the  engine  is  running  than  when  starting 
up.  A  leaky  Corliss  valve  is  also  in  a  measure  balanced,  so 
that  whether  the  valve  possesses  excessive  friction  or  not  comes 
back  to  the  practical  consideration  of  the  matter  in  its  practical 
operation.  It  does- not  always  show  friction,  but  it  is  not  like 
the  piston  and  balanced  slides  of  high-speed  engines,  which  are 
under  all  conditions  working  with  the  least  friction.  Their  great 
defect,  then,  lies  in  their  tendency  to  leak,  the  wearing  of  the 
valve  seat  unequally  at  difYerent  cut-offs  requiring  a  frequent 
use  of  the  boring  machine. 

The  fact  that  the  valve  extends  clear  across  the  cylinder 
makes  so  wide  an  opening  for  a  full  admission  of  steam  unneces- 
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sary.  The  ordinary  Corliss  engine  has  a  single-ported  steam 
valve,  but  some  attempts  have  been  make  to  give  it  double 
ports.  The  Trenton  valve.  Fig.  i,  has  a  smgle  por*  to  the 
cylinder,  but  two  passages  through  the  valve  so  as  to  make  a 
very  slight  movement  of  the  valve  give  a  full  port  opening,  a 
quick  port  opening  and,  of  couise,  a  quick  closure.  The  new 
Wright  valve  is  a  gridiron  Corliss  with  a  single  port  to  the  cylin- 
der, and  in  some  of  the  Reynolds-Corliss  engines,  instead  of 


Fig.  1. 

placing  the  valves  on  top  and  beneath  the  cylinder,  place  them 
in  the  heads,  as  in  Fig.  2. 

The  object  ot  this  construction  was  to  give  a  short  travel  and 
wide  port  opening  at  the  high  speed  run,  100  revolutions  per 
minute  and  least  clearance.  It  is  obvious,  of  course,  that  the 
chances  of  leakage  are  increased  by  thus  multiplying  the  extent 
of  edges  exposed  to  the  steam.  The  lap  of  the  valve  edges 
must  be  decreased,  and  in  doing  so  we  get  back  to  one  of  the 
defects  of  the  early  Corliss  engines,  of  insufficient  lappage,  caus- 
ing more  leakage. 

It  is  quite  clear,  I  think  that  a  valve  of  itself  must  have  de- 
fects, but  its  merits  will  depend  very  much  upon  the  valve  gear 
by  which  it  is  operated.  On  the  continent  of  Europe  a  Corliss 
engine  is  any  engine  with  a  detachable  cut-off  gear,  though  the 
valves  may  be  poppet  or  anything  but  what  we  know  as  the 
Corliss.  This  is,  in  a  great  measure,  right ;  and,  though  many 
people  will  have  a  Corliss  engine  nothing  but  what  it  is,  yet  the 
great  beauty  of  the  Corliss  engine  is  its  valve  motion,  and  it  is  its 
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Fig.  2, 

valve  motion  that  made  for  it  the  important  position  it  holds  to- 
day as  the  best  of  steam  engines.  The  motion  is  calculated  to 
fill  what  is  best  of  the  different  functions  of  the  valve.  It  will 
open  the  steam  valve  rapidly,  it  will  hold  it  wide  open  until  the 
time  it  is  to  be  closed,  and  it  will  remain  closed,  without  move- 
ment, until  again  to  be  used.  In  short,  it  operates  rapidly  when 
in  motion,  and  when  not  opening  or  closing  is  at  rest.  The 
same  is  true  of  the  poppet  valve  of  the  Putnam  engine,  and  in 
the  Brown  less  so.  This  lingering  or  dwelling  of  the  valve 
when  opened  or  closed,  is  caused  by  the  position  of  the  wrist 


plate  and  connections.  If  we  take  a  skeleton  outline  of  the 
wrist  plate  and  connections,  as  in  Fig.  3,  they  are,  in  efifect,  like 
a  number  of  levers,  each  independent,  except  that  they  derive 
their  motion  from  a  single  shaft.  The  eccentric  rocks  these 
levers  back  and  forth  in  a  certain  arc,  and  the)  rock  the  valve 
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over  a  certain  path  to  uncover  and  cover  the  ports.  That  is 
all  there  is  to  it  except  the  trip  gear. 

Take  one  of  these  valves  and  connections,  as  in  Fig.  4,  you 
will  observe  that  the  opening  movement  of  the  valve  comes 
when  the  wrist-plate  connections  are  in  such  position  that  the 
full  movement  of  the  wrist  plate  is  given  to  the  valve,  the  skele- 
ton "levers"  being  then  in  position,  a  a.  If  the  opening  of  the 
valve  should  take  place  when  the  "  levers  "  were  in  position,  b  b 
it  will  be  seen  that  the  wrist  plate  would  have  a  considerable 
circular  motion  before  moving  the  valve  at  all,  hence  the  more 
the  "  levers,"  a  rt,  are  at  right  angles  to  each  other,  the  more 


Fig.  4. 

alike  will  the  movement  of  wrist  plate  and  valve  be.  This  con- 
stiuction  gives  a  rapidity  of  motion  in  opening  and  a  dwell  when 
open  that  is  important,  and  in  the  case  of  the  exhaust,  particu- 
larly so,  since  that  is  positive  in  its  motions,  opening  quickly, 
barely  moving  when  open,  closing  quickly  and  hardly  moving 
when  closed. 

The  original  Corliss  had  the  wrist  plate  situated  half  way 
down  the  frame  and  long  connection  rods  to  the  steam  and  ex- 
haust valves.  The  dash  pots  were  also  horizontal,  and  attached 
to  the  frame,  the  dash  pot  rods  running  lengthwise  of  the  engine. 
This  construction  has  one  advantage,  that  the  influence  of  the 
heat  of  the  cylinder  was  not  noticed  as  now,  the  present  con- 
struction making  the  valves  act  slightly  different  when  hot  than 
cold.  The  placing  of  the  wrist  plate  on  the  side  of  the  cylinder 
obviated  the  difficulty  that  was  found  in  the  spring  of  the  long 
connections,  and  while  with  the  old  Corliss  one  of  the  valves 
opened  toward  the  centre  and  the  other  away  from  the  centre, 
the  ordinary  construction  to-day  makes  them  open  one  way. 


Fig.  5. 

In  the  case  of  the  ordinary  Corliss  the  valve  opens  toward  the 
centre  of  the  cylinder,  and  in  modifications  opens  away  from 
the  centre  of  the  cylinder,  so  the  steam  does  not  have  to  pass 
over  the  valve  to  enter  the  cylinder.  The  tendency  of  the  Cor- 
liss original  shop  is  to  increase  the  angularity  of  the  connections 
so  as  to  give  an  even  quicker  motion  to  the  valve  than  was 
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possible  under  the  old  arrangement.  This  has  led  to  the  adop- 
tion of  a  wrist  plate  like  this,  Fig.  5.  It  is  a  fact  that  the  full 
pressure  of  steam  may  be  realized  in  the  cylinder  of  the  engine, 
even  though  the  port  is  not  wide  open.  It  follows,  then,  that 
any  opening  of  the  poit  after  this  point  is  reached  is  useless,  but 
the  valve  must  continue  to  move  forward  some  or  the  trip  could 
not  have  a  chance  to  operate.  The  cut-off  of  the  valve  must 
not  be  considered  as  taking  place  until  the  valve  has  actually 
closed.  The  valve  may  be  tripped  and  still  slow  in  closing, 
showing  a  wire  drawing  of  the  steam.  A  sluggish  dash  pot  will 
aggravate  this  trouble,  and  in  any  event  there  must  be  some 
time  consumed  in  closing  the  valve.  With  the  Corliss  that  time 
is  very  little.  The  action  of  the  tripping  is  likely  to  give  shocks 
to  the  governor,  even  though  the  dash  pot  prevents,  in  a  measure, 
the  oscillation. 

The  particular  fault  with  the  valve  motion  of  this  engine  is 
that  it  does  not  permit  of  a  sufficient  degree  of  compression  be- 
ing given  the  engine  without  affecting  the  release.  The  exhaust 
valves  are  large  enough,  and  open  rapidly  enough  to  make  a 
quick,  free  exhaust,  with  very  little  back  pressure.  The  time  of 
release  may  be  changed  by  lengthening  the  right  and  lefts,  but 
to  obtain  more  compression  the  right  and  lefts  must  be  lengthen- 
ed. This  action  makes  the  release  later,  and  before  you  know 
it  the  release  is  at  the  end  of  the  stroke,  and  no  more  can  be 
done.  To  give  the  eccentric  more  angular  advance  will  increase 
the  compression,  but  at  the  sacrifice  of  the  range  of  cut-off,  and 
making  the  valve  open  slower.  To  obviate  chis  difficulty  of 
obtaining  considerable  compression  without  a  release  too  late, 
some  engineers  place  two  eccentrics  upon  their  engine,  one  for 
the  steam  and  one  for  exhaust  valves,  and  set  their  exhaust  eccen- 
tric with  sufficient  angular  advance  to  give  the  proper  compres- 
sion. Another  scheme  proposed  is  to  make  the  exhaust  ports 
nearer  the  centre  of  the  cylinder,  so  that  the  piston  will  completely 
cover  it  in  a  portion  of  each  return  stroke.  The  covering  of  the 
pott  by  the  piston  confines  the  steam  and  allows  it  to  be  com- 
pressed, the  exhaust  valves  caring  for  the  release.  This  gives  a 
fixed  compression.  The  weight  of  the  dash-pot  piston  and  con- 
nections is  to  cause  wear  to  appear,  causing  the  stuffing  boxes 
of  the  valve  stems  to  wear  oval.  In  the  Wright  engine  the 
wrist-plate  is  made  in  two  part?,  one  portion  being  in  engage- 
ment with  the  tripping  gear  so  that  the  tripping  comes  at  the 
wrist  plate,  which  is  more  able  to  stand  the  shock  than  the  valve 
stems. 

In  setting  the  valves  of  the  Corliss  engine  it  should  be  done 
first  by  the  marks  and  then  with  the  indicator.  The  first  thing 
to  do  is  to  place  the  wrist  plate  in  its  central  position.  Upon 
the  stud  or  pin  supporting  the  wrist  plate  will  be  found  a  mark, 
and  upon  the  wrist  plate  three  marks,  the  central  one  of  which 
should  coincide  with  the  mark  upon  the  stud  when  the  plate  is 
in  its  central  position.  Upon  removing  the  bonnets  from  the 
back  end  of  the  valves  we  will  find  upon  the  end  of  the  valve  a 
mark,  and  that  mark  coincides  or  is  in  line  with  the  opening 
edge  of  the  valve,  and  upon  the  valve  seat  are  two  marks  that 
correspond  with  the  edges  of  the  port,  showing  its  location  and 
width.    It  might  be  well  to  verify  these  marks,  but  after  that  is 
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done,  or  assuming  the  marks  are  right,  we  can  set  the  valve  by 
these  marks,  two  showing  where  the  port  is,  and  the  one  on  the 
valve,  the  edge  of  the  valve,  d  c  on  the  valve  seat  show  the 
location  of  the  port  as  shown  by  the  drawing,  Fig.  6.  With  the 
wrist  plate  in  its  central  position,  the  steam  valves  on  each  end 
should  overlap  equal  distances,  X  inch  for  an  18-inch  cylinder 
and  up  to  |  inch  for  a  36  inch  cylinder,  and  the  exhaust  port 
may  be  a  little  open,  usually  one-sixteenth  of  an  inch  for  an  18- 
inch  cylinder,  and  ^-inch  for  a  36-inch  cylinder.    The  object  is 


to  get  all  alike  and  squared.  If  they  do  not  appear  alike,  turn 
each  of  the  right  and  left  connections  until  they  do.  The  valves 
are  then  squared.  See  next  that  the  rocker  arm  rocks  equal 
distances  each  side  of  a  plumb  line,  and  if  not,  cause  it  to  do  so 
by  taking  up  between  the  rocker  arm  and  eccentric.  Next  hook 
the  carrier  rod  to  the  wrist  plate,  and  by  turning  the  engine  over 
see  if  the  wrist  plate  moves  equal  distances  on  each  side  of  its 
central  position.  There  being  three  marks  upon  the  wrist  plate 
this  is  easily  seen.  Fig.  7. 

If  the  wrist  plate  does  not  move  equal  distances  each  side  of 
a  plumb  line  cause  it  to  do  so  by  taking  up  on  the  carrier-arm 
connections  wherever  it  can  be  done,  and  if  there  are  no  means 
of  taking  up  there  it  must  be  done  at  the  eccentric  rod,  but  only 
after  the  rocker  arm  has  been  squared.  The  point  is  to  have  the 
wrist  plate  vibrate  evenly.  Now,  when  this  is  done,  and  the 
wrist  plate  hooked  in,  turn  the  engine  on  the  centre  and  set  the 
eccentric  in  the  direction  the  engine  is  to  run  so  that  the  steam 
valve  on  the  end  which  is  to  take  steam  will  be  open  about  one 
thirty-second  to  one  sixteenth  of  an  inch.  It  should  be  kept 
small  as  possible.  If  the  valve  had  no  lap  or  lead  the  eccentric 
would  be  set  at  90°  angular  advance,  and  any  advance  from  this 
position  will  cause  the  opening  to  be  slower  and  diminish  the 
range  of  cut  off. 

The  next  point  is  the  governor.  The  long  rods  from'governor 
transmit  the  motion  of  the  governor  to  the  cut  off  mechanism 
and  adjust  it  to  trip  the  steam  valve.  By  changing  the  length 
of  these  rods  the  point  at  which  the  valve  will  be  tripped  for  a 
certain  position  of  the  governor  is  altered.  Block  the  governor 
in  its  highest  position,  and  adjust  the  long  rods  so  that  the  valve 
will  trip  before  the  steam  port  is  opened,  that  it  will  trip  before 
the  lap  is  uncovered,  or  no  more  than  touch  the  steam  valve. 
This  can  be  determined  by  working  the  valves  with  the  bar  in 
the  wrist  plate.  Then  drop  the  governor  to  its  lowest  point  and 
see  if  valves  do  not  trip  at  that  point.  If,  when  the  average 
load  is  on  as  determined  by  the  indicator,  the  cards  are  unequal 
in  area,  as  will  probably  be  the  case,  change  fhe  governor  rods 
so  that  the  end  doing  the  most  work  will  trip  a  little  earlier,  and 
the  one  doing  the  least  work,  a  little  later.  If  the  card  should 
be  a  little  late  all  around,  set  the  eccentric  ahead  a  trifle.  If  it  is 
then  desired  to  change  any  particular  point,  shortening  the  right 
and  left  will  give  more  lead,  and  decreasing  it,  less  lead.  By 
shortening  the  exhaust  connections,  the  release  will  be  earlier 
and  the  compression  decreased,  while  lengthening  these  connec- 
tions makes  exhaust  take  place  later  and  increases  the  com- 
pression.   

THE  REAL  INVENTOR  OF  TELEGRAPHY. 

Says  a  writer  in  *he  Poi)ular  Science  Monthly  for  February, 
Weber  was  the  first  who  established  a  permanent  workable  tele- 
graph line,  and  thereby  demonstrated  the  practical  value  of 
electric  telegraph.  Weber's  house  in  this  city  was  connected 
with  the  astronomical  and  magnetic  observatories  by  a  line  three 
01  four  kilometers  (over  two  miles)  in  length.  The  signals  were 
made  by  the  deviations  of  the  needle  of  a  galvanometer  to  the 
right  and  left,  and  were  interpreted  according  to  a  conventional 
alphabet.  The  use  of  interrupted  or  reversed  currents  did  not 
permit  the  transmission  of  more  than  one  or  two  words  a  minute, 
but  the  speed  was  increased  to  seven  01  eight  words  by  the  use 
of  induced  currents.  The  following  first  notice  of  this  telegraphic 
connection  was  published  in  one  of  the  numbers  of  the  Gottin^en 
Gelehrten  Anzei^en  (or  Gottingen  Scientific  Notes)  for  1834: 
''We  cannot  omit  to  mention  an  important  and,  in  its  way,  unique 
feature  in  close  connection  with  the  arrangements  we  have  de- 
scribed [of  the  Physical  Observatory],  which  we  owe  to  our 
Professor  Weber.  He  last  year  stretched  a  double  connecting 
wire  from  the  cabinet  of  physics  over  the  houses  of  the  city  to 
the  observatory;  in  this  a  grand  galvanic  chain  is  established,  in 
which  the  current  is  carried  through  about  nine  thousand  feet  of 
wire.  The  wire  of  the  chain  is  chiefly  copper  wire,  known  in  the 
trade  as  No.  3.  The  certainty  and  exactness  with  which  one 
can  control,  by  means  of  the  commutator,  the  direction  of  the 
current  and  the  movement  of  the  needle  depending  upon  it  were 
demonstrated  last  yeir  by  successful  application  to  telegraphic 
signalizing  of  the  whole  words  and  short  phrases.  There  is  no 
doubt  that  it  will  be  possible  to  establish  immediate  telegraphic 
communication  between  two  stations  at  considerable  distances 
from  one  another." 
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TORONTO  AND  MIMICO  ELECTRIC  RAILWAY. 

It  is  reported  that  negotiations  are  under  way  and  will 
speedily  be  consummated  for  the  purchase  of  the  above  road 
by  the  Toronto  Street  Railway  Company.  The  present  owners 
of  the  road  appear  to  have  had  a  by  no  means  pleasant  experi- 
ence. They  have  for  some  time  been  engaged  in  litigation  with 
the  builders  of  the  road,  the  Reliance  Electric  Mfg.  Co.,  arising 
out  of  their  claim  that  the  plant  installed  for  the  purpose  of 
operating  the  road  is  defective,  and  that  to  this  cause  was  due 
the  fact  that  the  road  ceased  operations  after  having  been 
running  for  a  couple  of  months  last  year.  Again  the  company 
has  been  involved  in  litigation  with  persons  resident  in  the 
township  of  Etobicoke,  with  the  object  of  securing  payment  of 
a  bonus  of  $10,000  granted  to  the  company  by  a  vote  of  the 
ratepayers  under  a  by-law  of  the  municipality.  .  The  line,  if 
properly  operated,  should  prove  a  profitable  one  in  the  summer 
months  at  least,  when  thousands  of  the  citizens  are  weekly 
visitors  to  High  Park  and  the  H umber. 


ECONOMICAL  OPERATION  OF  STREET  RAILWAYS. 

Mr.  A.  B.  Johnson,  in  writing  on  this  subject  to  Electricity  of 
New  York,  says  :— I  think  it  can  be  reasonably  claimed  that  any 
route  where  the  travel  will  warrant  the  installation  of  a  horse 
railroad,  can  be  more  economically  operated  by  means  of  elec- 
tricity, provided  the  water  supply  is  ample,  and  the  cost  of  the 
fuel  is  not  exorbitant. 

It  is  in  just  such  cases,  however,  where  the  conditions  for 
success  are  the  most  lestricted,  that  a  system  of  false  economy 
is  most  apt  to  be  practiced.  Managers  of  small  roads  will  argue 
that  their  business  will  not  warrant  the  e.xpense  of  employing  a 
competent  electrician,  and  in  consequence,  men  are  often  found 
in  charge  of  electrical  plants  and  railway  equipments  whose 
knowledge  is  hmited  to  the  operation  of  replacing  burnt  gut 
armatures,  which  under  these  conditions,  is  an  operation  of  un- 
necessarily frequent  occurrence.  A  case  illustrating  this,  recently 
came  uader  my  notice,  in  which  an  armature,  which  had  been 
running  for  over  six  months  without  a  particle  of  attention  or 
mspection,  was  suddenly  burnt  out. 

This  was  replaced  by  three  others,  successively,  which  met 
with  the  same  fate.  On  examination  it  was  found  that  the  arma- 
ture brushmg  had  worn  down  so  much  that  the  armature  wind- 
ing was  rubbing  on  the  lower  pole  piece  of  the  motor. 

The  "electrician"  of  the  company,  after  making  this  discovery, 
spent  two  days  in  patiently  chipping  out  the  lower  pole  piece, 
until  sufficient  clearance  for  the  armature  was  obtained.  This 
remedy  had  the  effect  of  burning  out  the  armature  on  the  op- 
posite motor,  and  the  case  was  referred  to  the  company,  who 
installed  the  plant.  This  company  supplied  a  new  pole  piece, 
two  pairs  of  brushings,  five  armatures  and  the  services  of  an  ex- 
pert. 

The  cost  of  this  experiment,  covering  a  period  of  five  days, 
would  have  paid  the  salary  of  a  competent  electrician  for  more 
than  six  months.  This  is  undoubtedly  an  unusual  and,  it  is  to  be 
hoped,  isolated  case,  but  it  serves  to  illustrate  the  folly  of  intiust- 
ing  the  care  of  electrical  machinery  to  men  who  have  no  know- 
ledge, either  theoretical  or  practical,  of  its  requirements. 

The  idea  that  electrical  machinery  is  indestructible  is  fast 
losing  ground  with  railway  companies  and  it  is  now  the  rule  to 
find  competent  men  in  charge  of  electrical  equipments,  but  it  is 
difficult  to  surmise  why  such  an  opinion  has  ever  existed.  In 
installations  of  almost  every  other  class  of  machinery  the  greatest 
care  is  take  and  the  most  competent  engineering  ability  is  de- 
manded, but  in  the  case  of  electrical  plants  these  ordinary  pre- 
cautions are  frequently  neglected,  and  while  it  would  be  hard  to 
find  a  case  where  a  steam  plant  is  in  charge  of  a  rnan  who  knows 
nothing  whatever  about  an  engine,  electrical  equipments,  which 
are  infinitely  more  susceptible  to  injury,  are  often  intrusted  to 
n-.en  who  have  not  the  least  knowledge  of  electricity. 

The  annual  depreciation  in  the  value  of  a  plant  is  always  an 
important  item  to  which  too  little  attention  is  apt  to  be  paid,  but 
the  care  which  a  railway  plant  receives  will,  to  a  great  extent, 


determine  the  percentage  of  its  yearly  depreciation.  It  would 
seem  that  the  expense  of  equipping  a  street  railway  is  sufficient 
to  make  the  saving  of  two  or  three  cent,  per  annum  on  the  in- 
vestment an  object  of  very  careful  consideration.  This  question 
of  depreciation  is  sure  to  be  an  important  one  with  this  class  of 
machinery,  and  every  care  should  be  taken  to  increase  the  life  of 
such  an  equipment.  The  renewal  of  the  plant  is  sometimes  a 
matter  of  great  expense  to  companies  who  have  allowed  their 
machinery  to  run  down  until  it  is  useless,  while  the  entire  cost  of 
keeping  it  in  good  order  from  day  to  day  would  be  hardly  felt 
in  comparison. 

There  can  be  no  doubt  that  the  supervision  of  a  competent 
man  will  save  any  railway  company  several  times  the  amount 
of  his  salary,  in  averting  accidents  by  intelligent  foresight,  and 
at  the  end  of  five  years  the  value  of  the  plant  will  be  probably 
twice  as  much  as  in  the  case  where  it  is  permitted  to  take  care 
of  itself 


The  Berne,  Switzerland,  compressed  air  tramway  is  at  present 
exciting  a  good  deal  of  interest.  The  peculiar  feature  of  this 
system,  which  is  known  as  Mekarski's,  is,  according  to  the 
Street  Railway  Gazette,  that  steam  is  mixed  with  the  com- 
pressed air — in  order  to  keep  its  temperature  from  falling  too 
much  when  the  pressure  is  lowered — and  so  reducing  the  air 
pressure  to  a  point  too  low  for  use  on  the  engines.  The  air  is 
compressed  in  a  central  compressing  station,  and  after  passing 
through  dryers  is  sent  out  in  pipes  to  the  so-called  accumulator 
stations,  where  it  is  stored  in  tanks  preparatory  to  delivery  to 
the  car.  At  these  accumulator  stations  are  also  the  boilers  fur- 
nishing the  steam  to  be  mixed  with  the  air.  The  motors  are  like 
a  common  steam  motor,  and  the  storage  tanks  are  under  the 
car  floor. 


The  Ottawa  Electric  Street  Railway  Company  are  enlarging  their  power 
house  and  intend  putting  in  larger  motors  In  the  place  of  the  ones  now  in 
use.  The  company  have  extended  their  line  to  Rockliffe,  but  say  that  even 
with  the  lines  now  in  operation  they  require  additional  power. 

Messrs.  C.  and  J.  F.  Beck  and  others  have  been  granted  incorporation  as 
the  Penetanguishene  &  Midland  Electric  Street  Railway,  Light  and  Power 
Co.  The  "^apital  of  the  company  is  $75,000.  Mr.  Holgate,  C.  E. ,  and  his 
staff  are  engaged  in  surveying  the  road,  and  it  is  expected  that  construction 
will  soon  be  commenced.  The  company  intend  to  carry  freight  as  well  as 
passengers. 

The  Montreal  Street  Railway  Company's  new  power  house,  of  which 
mention  was  made  in  the  last  issue  of  the  Electrical  News,  will  contain 
an  engine  and  dynamo  room  160  feet  by  85  feet,  and  a  boiler  room  100  feet 
by  80  feet,  and  will  be  built  of  brick  and  stone.  Messrs.  J.  Laurie  &  Bro. , 
of  Montreal,  are  now  engaged  in  the  construction  of  the  twelve  generators 
which  are  to  furnish  the  power,  and  which  will  be  driven  by  six  steam 
jacketted,  compound  condensing  Corliss  engines  of  600  h.  p.  each. 
The  high  pressure  cylinders  will  be  24  in.  in  diameter  by  48  in.  stroke  ;  the 
low  pressure  cylinders  48  in.  diameter  by  48  in.  stroke.  The  shafts  will  be 
of  steel,  15  in.  diameter  in  the  centre  and  with  13  in.  journals.  The  f]y 
wheels  are  to  be  22  feet  in  diameter,  44  in.  face,  with  a  weight  of  about  40 
^ons  each.  The  cost  of  the  engines  will  be  $75,000,  and  the  weight  over 
500  tons. 


A\OA\TfTEAL    ~  TOF?onTO 

2518  &'2520noTFfE;?flMEST12^  BAY  ST. 


CflNADlfl^l    EliECTRlGflh  NEWS 


July,  1893 


In  reply  to  Mr.  Cockburn's  inquiry,  Mr.  Wood, 
Controller  of  Inland  Revenue,  has  stated  that  the 
Government  do  not  intend  to  introduce  a  bill  for 
the  inspection  of  electric  light. 

The  Northwest  Transportation  Co.  has  let  the 
contracts  for  lighting  their  boats.  There  will  be 
one  engine  of  the  Armington  &  Sims  pattern  for 
each  boat,  and  they  will  be  furnished  by  Messrs. 
Nie  &  Lynch,  of  Hamilton,  while  Messrs.  Ahearn 
&  Soper  will  complete  the  work  and  furnish  all 
material. 

The  Canadian  General  Electric  Co.,  of  Peter- 
boro',  have  completed  the  fourth  of  the  locomo- 
tives they  have  been  building  for  the  Vancouver 
Coal  Co.  The  average  speed  will  be  about  8 
miles  per  hour,  the  grading  in  the  mine  being 
very  irregular.  The  current  will  be  delivered  at 
3,000  volts,  but  will  be  reduced  to  50  volts  at  the 
locomotive. 


Wm. 

OWEN  SOUND, 
ONT. 


Kennedy  &  Sons 


Hydraulie  and  Mechanical 
Engineers. 

So/e  M amifacUirers  in  Canada  of 

The  "New  American"  TurMne 


(both  vertical  and  horizontal) 
which  is  the   very  best  kind  of 
Water  Wheel  for  driving  electric 
machinery  by  water  power. 

Special  attention  given  to  the 
arrangement  and  production  of 
Superior  gears,  shafting,  &c.,  for 
Electric  Stations. 

SOLE  AGENTS  FOR 

Fruen's 


Water  Wheel 


Governor 


VDLCASIZED  FIBRE  CO.  — 
s....-.™....,  HARD  VDLCANIZED  FIBRE 

In  Sheets,  Tubes,  Mods,  Sticks  and  special  shapes  to  order.   Colors,  Red,  Black  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATINC  MATERIAL  OF  THE  WORLD, 

Factoru:  WILMINGTON,  DEL.  OFFICE:  14  DEY  SL,  NE.W  YORK. 

^  GhlilE^T'  XjOSSI 

T  F  you  have  any  pipes  or  boilers  uncovered,  you  are 
losing  on  same  at  the  rate  of  80  cents  every  yeai  on 
each  square  foot  of  surface  exposed.  By  having  them  cov- 
ered with  our  Mineral  Wool  Sectional  Covering 
you  will  save  85%  of  this  loss.  The  saving  thus  effected 
in  fuel  will  in  one  year  more  than  pay  the  cost  of  cover- 
ing, which  we  guarantee  to  last  as  long  as  the  pipes. 
Our  covering  is  the  best  fuel  saver  on  the  market. 

CANADIAN  MINERAL  WOOL  CO  ,  Ltd., 


Montreal  Agent : 

GEO.  fl.  COW«N, 

Room  23.  204  St.  James  Street 


122  Bay  Street,  TORONTO. 


EconoxYiise  sjpace  on  slia.ftin.^  by  usin^ 

WATEROUS  GRIP  PULLEYS  WITH  DOUBLE  DRIVERS 


NOTE. — Grips  always  motionless  when  pulley  out  of  clutch.     Permits  adjustment  without  stopping  shaft  pulley 
E/ectric  plants  in  Kingston,  Hamilton,  IViontieal.  Windsor,  Perth,  Smith's 
Fails,  Wingham,  &c„  fitted  with  our  grip  pulleys,  gears  and  couplings. 


WATEROUS,  BRANTFORD,  CANADA 
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SPARKS. 

The  name  of  the  Guelph  Gas  Company  has 
been  changed  by  an  order-in-council  to  the 
Guelph  Light  and  Power  Company. 

Messrs.  McColl  Bros.  &  Co  ,  of  Toronto,  have 
formed  a  company  and  are  being  incorporated 
under  the  name  of  Tlie  McColl  Oil  Company,  of 
Toronto. 

Mr.  T.  Ahearn,  of  Ottawa,  has  returned  from 
a  trip  through  Mexico  and  Central  and  South 
America,  where,  he  states,  very  little  progress  in 
electrical  matters  has  been  made,  owing  to 
political  difficulties. 

The  St.  Catharines  Electric  Street  Railway  Co. 
have  relaid  the  track  from  Thorold  to  St.  Cathar- 
ines and  intend  to  commence  work  shortly  on  the 
extension  to  Port  Dalhousie.  They  have  also 
bu'lt  a  large  and  handsome  car  stable. 

Mr.  J.  W.  McRae,  president  of  the  Ottawa 
Electric  Street  Railway  Co.,  .states  that  it  is  the 
intention  of  the' company  to  put  in  a  steam  plant, 
so  that  in  case  of  low  water  they  can  have  steam 
to  fall  back  on.  During  March  last,  when  the 
water  was  low,  they  had  considerable  trouble. 
They  with  a  number  of  others  interested  also  pro- 
pose to  deepen  the  channel  so  as  to  obtain  a 
greater  head  of  water. 

The  Montreal  Electric  Club  held  its  last  meet- 
ing for  the  season  on  May  29th.  An  instructive 
paper  was  read  by  Mr.  H.  Ritchie  on  "  Testing 
Dynamos  and  Motors,"  and  the  secretary-treas- 
urer afterwards  presented  a  report,  showing  the 
club  to  be  in  a  flourishing  condition  financially 
and  the  membership  to  be  increasing  satisfactor- 
ily. The  meeting  then  adjourned  to  meet  at  the 
call  of  the  president  next  September. 

Fredericton,  N.B.  ,  June  loth,  1893. 

TENDERS 

Will  be  received,  addressed  "  City  Clerk,  Fred- 
ericton, N.  B. ,"  for 

Lighting  the  Streets  of  said  City  by 
.  Eleetpieity  (are  lights), 

said  tende'-s  to  be  received  until  14TII  DAY  OF 
JULY  NEXT,  at  noon.  Fifty  arc  lights  will  be 
required,  to  be  run  per  "  Moonlight  Schedule." 
A  contract  will  be  entered  into  (if  terms  satisfac- 
tory) to  run  ten  years.  The  contractor  will  be 
required  to  furnish,  put  in  and  run  dynamos, 
machinery,  all  plant  and  materials  at  his  own 
charges  in  all  things.  Any  further  information 
will  be  furnished  on  application.  Each  tender  to 
state  description  of  machinery  and  light  proposed 
to  be  furnished.  The  lowest  or  any  tender  not 
necessarily  accepted. 

By  order  of  Street  I-ight  Committee, 


CHAS.  W. 


BECKWITH, 

City  Clerk. 


THE 


TORONTO  ELECTRICAL  WORKS 


Manufacturing  Electricians  and  Engineers. 

Dealers  in  Electrical  Supplies. 
Makers  of  Dynamos  and  Motors. 
Dealers  in  Electrical  Books. 

35  Adelaide  Street  West,  -  TORONTO. 


F.  £.  Dixon  Co. 

MANUFACTURERS  OF 


LEATHER  BELTING 


70  KING  STREET  EAST,  TORONTO. 
Headquarters  for  Electric  and  Dynamo  Belting. 

We  have  the  following  Leather  Belts  in  use  in  the  works  of  the 
Toronto  Electric  Light  Co.  : — 

One  36  inch  belt  98  feet  long. 
[This  belt  has  been  in  constant  use  since  August,  1885,  and  looks 
good  for  another  ten  years  yet.]  Also 

One  36  inch  belt  100  feet  long.         One  38  inch  belt  100  feet  long. 
One  36  inch  belt  123  feet  long.         One  24  inch  belt  100  feet  long. 
Aiid  over  1500  feet  of  8  inch  belting. 
All  the  above  belts  are  DOUBLE  THICKNESS  and  are  all  giving  satisfaction. 
The  38  inch  belt  is  the  largest  belt  ever  made  in  this  Province. 

The  following  Electric  Companies  are  also  using  our  Belting  : 
The  Toronto  Construction  and  Electrical  Supplv  Co. 
The  Ball  Electric  Light  Co. 
The  Hamilton  Electric  Light  «&;  Power  Co. 
The  Niagara  Falls  Electric  Light  Co. 
West  Toronto  Junction  Electric  Light  Works. 
The  St.  Thomas  Electric  Light  Co. 
The  Barrie  Electric  Light  Co. 
The  Berlin  Electric  and  Gas  Co. 
The  Woodstock  Electric  Light  Co. 
The  Manitoba  Electric  and  Gas  Light  Co.,  Winnipeg. 
The  Goderich  Electric  Light  Co. 
The  Markham  Electric  Light  Co. 
The  Oshawa  Electric  Light  Co. 
The  Orangeviile  Electric  Light  Co. 
The  Port  Arthur  Electric  Railway  Co. 
AND  OT«BRS. 

We  are  the  only  Belt  Manufacturers  in  this  Province  who  can  show 
Belts  of  OUR  OWN  MAKE  which  have  been  in  use  AS  LONG  AS  FIVE 
YEARS.  We  can  point  to  belts  of  our  own  make  in  THIS  CITY  ALONE 
which  have  been  in  constant  use  for  TEN,  THIRTEEN  and  even  NINE- 
TEEN years,  and  are  still  good. 

We  are  prepared  to  furnish  Belts  of  any  size,  two  or  three  ply,  of  any 
width.    Every  belt  fully  guaranteed. 
Send  for  Discounts.        Dixon's  Belting  Hand-Book  mailed  free  on  application. 


THE  "GLARK"  WIRE. 


Insulation  Guaranteed,  wliereeer  used,  Aerial, 
Underground  or  submarine. 


TRf\DE  MARK. 


In  a  letter  from  the  Inspector  of  the  Boston  Fire  Underwriters'  Union,  he  states  :  "  A  thoroughly  reliable  and  desirable  \\'ire  in  every  respect.' 


The  rubber  used  in  insulating  our  wires  and  cab'es  is  especially  chemically  prepared,  and  is  guaranteed  to  be  water-proof,  and  will  not  deteriorate,  oxidize  or  crack,  and 
will  remain  flexible  in  extreme  cold  weather  and  is  not  affected  by  heat.  The  insulation  is  protected  from  mechanical  injury  by  one  or  more  braids,  and  the  whole  slicked 
with  CUrk's  Patent  C  impound,  and  special  extra  finish,  which  we  have  now  adopted  for  all  our  solid  wires  as  an  extra  weatherproof  protection,  and  a'so  preventing  chaiins 
and  abrasion,  which  is  water,  acid,  and  to  a  very  great  extent  fireproof.  Our  insulation  will  prove  durable  when  all  others  fail.  We  are  prepared  to  furnish  Single  Wires 
of  all  gauges  and  diameter  of  insulation  for  Telegraph  and  Electric  Lights  from  stock.  Cables  made  to  order.  We  are  now  prepared'to  furnish  our  Clark  Wire  with  a  white 
finish  for  ceiling  cleat  work  as  well  as  our  standard  color. 

Clark  Joint  Gum  should  be  used  for  making  waterproof  joints.  This  is  put  up  in  half-pound  boxes,  in  strips  about  one  foot  long  and  five-eighths  inch  wide,  and 
when  wrapped  about  a  joint  and  pressed  firmly  it  makes  a  solid  mass.    For  railway  and  Motor  use,  we   make  all  sizes  of  stranded  and  flexible  with  Clark  insulation. 

We  guarantee  our  Insulation  wherever  used,  Aerial,  Undergrround,  or  Subrnarlne,  and  our  net  prices  are  as  low,  if  not  lower, 

than  any  other  firsl-class  Insulated  Wire.    We  shall  be  pleased  to  mail  Catalogues  with  term^  and  discounts  for  quantities. 


TRADE  Mf\RK. 


EASTERN  ELECTRIC  CABLE  CO., 

01  to  63  Unnipsliire  Street, 

BosoToasr,       -  i*j:^ss. 

HENRY  A.  CL.\RK,  Treasurer  and  Gen'l-Manager. 

HERBERT  H.  EUSTIS,  President  and  Electrician. 
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SPARKS. 

St.  Cunegonde,  Que.,  has  been  equipped  with 
complete  electric  fire  alarm  and  police  signal 
systems  by  Mr.  N.  Simoneau,  of  Montreal,  who 
was  awarded  the  contract  for  the  work. 

In  another  part  of  this  paper  the  city  of  Fred- 
ericton,  N.  B.,  invites  tenders  for  electric  street 
lighting.  Mr.  Chas.  W.  Beckwith,  City  Clerk, 
writes  as  follows:  "I  may  s.iy  that  we  have  a 
company  here  to  whom  we  pay  about  $2,000  for 
62  gas  lights,  and  as  they  also  run  an  electric 
system  (the  only  one  in  the  city)  they  will  not 
furnish  us  with  electric  street  lights  at  any  reason- 
able figure,  preferring  to  keep  us  to  the  old  gas 
lights.  We  are  therefore  seeking  some  advance, 
and  if  satisfactory  tenders  are  received,  are  in  a 
position  to  close  a  contract  on  terms  advertised." 

The  gigantic  undertaking  of  harnessing  Niag- 
ara is  rapidly  nearing  completion,  and  when 
finished  will  be  one  of  the  triumphs  of  the  nine- 
teenth century.  The  large  tunnel  through  which 
the  water  will  have  to  pass  after  being  utilized  to 
rotate  the  large  turbines  is  nearing  completion, 
and  the  total  length  of  the  tunnel  is  7,000  feet ; 
19  feet  wide  and  21  feet  high..  The  immense 
shaft  in  which  the  turbines  will  be  situated  is 
sunk  to  a  depth  of  200  feet.  Turbines  of  enor- 
mous size  and  capable  of  producing  5,000  horse 
power  each  will  be  used,  the  largest  ever  con- 
structed. Large  dynamos  will  be  vertically 
coupled  directly  to  the  main  shaft,  so  that  no 
power  will  be  lost  through  the  me^ns  of  belting, 
and  the  electric  current  generated  will  be  need  to 
furnish  power,  heat  and  lightmg.  This  large 
undertaking  is  engineered  over  by  G.  B.  Burbank, 
of  New  Aqueduct  fame,  and  Prof.  Geo.  Forbes, 
the  great  English  electrician.  On  the  Canadian 
side  work  is  finished.  In  thi^  case  the  water 
power  is  obtamed  from  a  cut  leading  from  the 
river  of  about  100  feet  in  length,  at  the  end  of 
which  the  sluice  gates  are  situated  ;  thence  a  fall 
of  eighty  feet,  the  waste  water  passing  through  a 
tunnel  situated  below  the  Falls.  In  this  case  two 
turbines  of  1,000  horse  power  each  are  used. 
The  current  furnished  will  be  used  to  operate  the 
electric  railway,  which  is  now  built,  running  from 
Queenston  along  the  brink  of  the  river  to  the 
prettily  situated  village  of  Chippewa.  On  every 
pole  used  to  suspend  the  wire  between  the  Clifton 
House  and  Queen  Victoria  Park,  theieare  situ- 
ated six  16  candle  powe.  lamps,  which  will  be 
lit  up  at  night,  making  it  one  of  the  prettiest 
rides  imaginable. 


. .  Do  you  Want . . 

A  30  OR  40  CENT  LAMP? 

If  so,  we  cannot  supply  you  ;  but 
should  you  prefer  a  higher  priced 
article,  cheaper  in  the  end,  and 
guaranteed  for  an  average  life  of 
800  hours,  call  upon  or  address  the 

Packard  Lamp  Go.,  Ltd. 

96  to  100  King  Street, 


Write  for  Price  List  and  Discounts. 


I 

c 

— ^ 

LAKE  GIRARD  SYSTEM  OF  MINES; 
Lake  Girard  Mine.      -      Nellie  and  Blanche  Mines.     -     The  Horseshoe  Mine. 

CONTROLLING  2,500  ACRES  CHOICEST  MICA  LAND. 


The  LARGEST  USERS  in  the  United  States  are  among  our  EARLIEST  CUSTOMERS,  and  can  testify  to  the 
excellence  of  our  material  as  well  as  to  our  PROMPTNESS  OF  DELIVERY. 

All  MICA  SHIPPED  BY  EXPRESS,  and  sales  made  at  PRICES  INCLUDING  ALL  CHARGES  TO  POINT  OF 
DESTINATION. 

Why  buy  through  MIDDLEMEN  and  pay  COMMISSION,  when  you  can  DEAL  DIRECT  WITH  THE  MINES,  and 
receive  your  MICA  AT  FIRST  HANDS? 

We  are  prepared  to  SUPPLY  the  requirements  of  SMALL  USERS,  on  advantageous  terms,  looking  to  the  FUTURE 
GROWTH  of  their  BUSINESS. 

Our  PRESENT  STOCK  OF  MICA  actually  mined  EXCEEDS  300  TONS,  and  this,  too,  AFTER  A  YEAR'S 
STEADY  OPERATIONS. 

ALL  SIZES  AVAILABLE,  and  we  will  either  cut  to  size  or  in  rough  split  sheets,  with  edges  trimmed  or  untrimmed,  as 
may  be  desired.    We  will  cut  discs  or  segments  of  circles  when  required. 

Send  us  a  SAMPLE  ORDER — we  only  ask  a  fair  trial  ;  once  we  receive  that,  we  are  not  afraid  of  holding  your  busi- 
ness.   Address  all  communications  to 

DON  C.  WAITERS, 

240  I>£tly  Avenue,  -  -  Ottsiwa.,  Ca.nsi.da.. 
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The  Canadian  Office  &  School  Furniture  Co. 


STJEAM  VSJERS 

Desiring  the  services  of  COMPETENT  EN- 
GINEERS of  any  class,  can  obtain 
sober,  intelliffeiit  and  reliable 
men,  by  apph/ing  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

A.  E.  Edkins,  Presidenf,  care  Boiler  Inspec- 
tion &  Insurance  Co.,  Toronto. 

JAS.  Robertson,  Secretary  Montreal  Branch, 
1420  Mignonne  Street,  Montreal. 


liill  Patent  Friction  Pulleys 


FOR 

EVERY 

BUSINESS 


Interested  in  any  branch  of  the  Hardware 
Wrought,  Cast  Steel  or  Spun  Metal  Trades, 
he  will  find 

"  The  Hardware  Merchant " 

acts  like  a  right  bower,  and  keeps  you  posted 
on  all  business  changes  and  items  of  note.  Its 
market  quotations  are  reliable.  $2  per  year. 

THE  J.  B,  MeLEAN  CO.,  Ltd., 

10  Front  Street  East, 
Published  weekly.  TORONTO,  ONT. 


AND  GUT  OFF  GOUPLINGS 

P'or  Electric  Light  Stations  and  all  purposes  where  intermittent  power  is  required. 


Miller  Bros.  &  Toms, 

(Successors  to  Miller  Bros.  &  Mitchell) 

Toronto  Office  i  74  York  Street.  MONTREAL,  QUE. 

ESTABLISHED  1869. 


THE  CANADIAN  LOCOMOTIVE  &  ENGINE  CO.,  Ltd. 

KINGSTON,  -  ONTARIO. 

MANUFACTURERS  OF 

Locomotive,  Marine  and  Stationary  Engines 


Armington  &  Sims'  High  Speed  Engine  for  Electric  Light  Plant,  etc. 


NOTICE. 

The  Canadian  Locomotive  &  Engine  Co. ,  Limited,  of  Kingston,  Ontario,  have  the  exclusive  license 
for  building  our  Improved  Patent  High  Speed  Engine  for  the  Dominion  of  Canada,  and  are  fur- 
nished by  us  with  drawings  of  our  latest  improvements. 
Provid'lnce,  R.L,  Nov.  i8th,  1889.  (Signed)        ARMINGTON  &  SIMS. 


THE 
HA2LET0N 
BOILER. 


Economical 
Boiler. 


"CYCLE"  GAS  ENGINE 

IMPULSE  EVERY  REVOLUTION  without 
a  separate  pump.    NO  SLIDE. 


Descriptive  Catalogues  of  the  above  on  application. 
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C.  W.  HENDERSON  Manufacturer  and  contractor  ELECTRICAL  SUPPLIES 


ESTIMATES  FURNISHED  FOR  , 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns.  ^  ' 

Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
.Storage  Batteries,  Doctors'  .\nd  Dentists'  Electrical  A  i 
Apparatus  and  Machinery.  w^i^ 
Electric  and  G.a.s  Fixtures. 
Buckeye  Incandescent  Lamps. 

Somoff's  Fancy  and  Miniature  Incandescent  Lamps. 


44  gleury  Street   . 

( CORNER  JURORS ) 

....  MONTREAL 


LONDON  MACHINE  TOOL  CO., 

LONDON,  -  ONTARIO, 


MANUFACTURERS  OF 


Machinist  &,  Brass  Finishers'  Tools 

A.  B.  WILLIAMS,  General  A f/ent,  TORONTO,  OJS/T. 

It  is  no  longer  necessary  to  import  Carbon  Points. 

THE  PETERBOROUGH  CARBON  AND  PORCELAIN  CO. 

....  can  furnish  them  equal  to  any  in  the  world,  as  they  are  .... 


manufacturers  of 


CARBON  POINTS  for  all  Systems  of  Arc  Light,    BATTERY  PLATES,    CARBON  BRUSHES, 

and  nil  kinds  of'  Horceln'ti  fov  Eleetricfil  and,  Hardx'arK  lines. 


OAK 

TANNED 


BELTING 


TOJROJNr^jL-O 

Telttplione  475. 


THE  J.  G.  MCLAREN  BELTING  GO.  Montreal 


MICA 

White  and  Amber. 


M^RAE  &  CO. 


OTTAWA,  ONT. 


Please  mention  the  ELECTRICAL  News  when  corresponding  with  advertisers. 


The  Penberthy  .  .  . 

....  Automatic  Injector  is  the  Standard. 

BEWARE  OF  13IITATIONS !  TAKE  NO  OTHER. 

In  use  in  hundreds  of  eleetrical  power  plants 
....  in  the  United  States  and  Canada  .... 


Send  for  Circular 
and  Price  List. 


PENBERTHY  INJECTOR  CO. 

I       c„..„...  Office  :  DETROIT,  MICH. 


Factory  at  Windsor,  Ont. 


CANADIAN 


I W0  w  w  W  ^0  ^ 
A  0A  0A  /a\ 


I 


LECTRKALNEWS 


NGINEERING 


□URNAL 


I 


OLD  SERIES,  VOL.  XV.— No.  4. 
NEW  SERIES,  VOL.  III.— No.  >■■. 


f\UGUST,  1893 


j  PRICE  10  CENTS 
I    $1.00  Per  Year. 


MAGNOLIA  METAL 


IN  USE  BY 


Eight  Leading  Governments. 

BEST  ANTI-FRICTION  METAL  FOR 

fligh-speed  Engine,  Dunamo,  Rolling-Mill,  Steamship,  Railroad,  Saw-Mill,  Gotton-Mill,  Paper-Mill,  Woolen-Mill, 
Silk-Mill,  Jute-Mill,  Rubber-Mill,  Sugar-Mill,  Flour-Mill  and  all  Machinerg  Bearings. 

Mf\GNOLIf\  f\NTI  -  FRICTION  M&Tf\L  CO., 

London  Office:  75  Queen  Victoria  St. 
Chicago  Office:  41  Traders  Building. 
Montreal  Office:  H.  McLaren  &  Co.,  Agents. 


Owners  and  Sole  Manufacturers, 


74  Cortlandt  Street,  NEW  YORK. 


JOHN  LANGTON  &  CO. 

Canada  Life  Building,  Toronto 

ELEGTmGf\b  -  ENGINEERS  •  f\ND  -  GONTRfVGTORS 

    Complete  Plants  installed. 

Plants  requiring  special  combinations  of  Electrical  Machinery  a  Specialty. 

CORRESPONDENCE  SOLICITED. 

DIREGT-DRIVEN"  DVNftMOS  !or  large  and  small  plants.       SLOW  SPEED  GENERftTORS  AND  MOTORS. 


Sole  Canadian  Agents  for  the  Waddell-Entz  Alkaline  Storage  Batteries. 

Automatic  Arc  Dynamos  and  Lamps. 
Direct  Current  Incandescent  Dynamos. 
Alternating  Current  Incandescent  Dynamos. 
Transformers  of  High  EfBciency. 
Electric  Motors.    All  Electric  Supplies. 

Our  record  for  the  past  lo  years  as  Electrical  Manufacturers  guarantees  purchasers  satis- 
faction.   Ask  our  customers  about  cost  of  repairs  on  Ball  apparatus. 


EXCLUSIVE  DOMINION  REPRESENTATIVES  OF  . 


National  Electric  Mfg.  Co. 


THE  BALL  ELECTRIC  LICHT  COMPANY,  LIMITED, 


Incorporated  1882. 


Agencies 


j  MONTREAL,  QUE. 
(  VICTORIA.  B.  C. 


70  Bear  I  Street,  TOBONTO. 
302  St.  James  Street. 
10  Trounce  Avenue. 
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Montreal  Insulated  Wire  Works. 
J.  ROSS,  SON  &  CO., 

MANUFACTURERS  OF 

INSULATED 
ELEGTRIGWIRES 

And  Wires  for  Annunciators, 
Offices,  Magnets  and 
Dynamos. 


Factory:  41^  William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed. 

p.  O.  Box,  1496. 

E.  GflRL  BREITtiflUPT 

CONSULTING 

Electrical  Engineer 

Graduate  in  Electrical  Engineering  at  Johns 
Hopkins  University,  Baltimore. 

 Address  :  BERLIN,  ONT. 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


MANUFACTURERS  OF 


Eugene  F.  Phillips  Electrical  Works 

ELECTRIC  LIGHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\RflDf\Y  Gf\BLES. 
RAILWAY  FEEDER  AND  TROLLEY  WIRE. 


OFFICE  AND  FACTORY  :  .         ■  . 

New  York  Office:  10  Cortlandt  Street.  IVInn  +  l'OPi  CX^in^A^ 

Providence,  R.  I.:  American  Electrical  Works.  I  ItJal,  VJal|dUd» 


/.  M.  HARRISON. 


H.  A.  SEYLER 


SIMPLE  ANI>  COMPOUXn. 

Containing  all  the  best  points  of  standard  Ameri- 
can High-Speed  Engines  and  several 
improvements. 


Montreal  Electrical  Supply  Co. 


781  CRAIG  STREET,  MONTREAL 


MANUFACTURERS  AND  CONTRACTORS 


THE  MONARCH  ECONOMIC  BOILER, 

Strongest  and  Most  Portable  Boiler  in  Use. 

CONTRACTORS  FOR 

Sigh  Grade  Poiver  Plants,  Heating  and 
Ventilating  Apparatus,  etc. 


ROBB  ENGINEERING  CO.,  Limited, 

Amherst,    -    Nova  Scotia. 

JOHrN  Pc.  BORNS 

B.  A,  Sc. 

MECHANICAL  ENGINEER 

AND 

MANUFACTURERS'  AGENT 

ENGINEERS'  and  ELECTRICAL 
SUPPLIES 

Machinery  Pumps  ^ 

Engines  Dynamos 
Boilers  etc. 

MOTORS 

Sole  Agent  in  Montreal  for  the  Kay 
Electric  Works,  Hamilton,  Ont. 

.  .  .  SPECIALIST  IN  .  .  . 

Making  Boiler  Evaporative  and  En^ftne 

Economy  Tests. 
Indicating  and  properly  setting  the  valves 
of  Steam  Engines. 

686  Craig  StreeT""-^'  MONTREAL. 


ESTIMATES  GIVEN  ON 


COMPLETE  INSTALLATION  OF  ELECTRIC  LIGHT  PLANTS.  ETC, 

^ — ^ — ^ — ^ 

General  Electrical  Supplies 


Please  mention  the  ELECTRICAL  News  when  corresponding  with  advertisers. 


A.  Allan,  President.  J.  O.  Gravel,  Sec. -Treas.  F.  Scholes,  Man. -Director. 

THE  CANADIAN  ROBBER  CO.  OF  MONTREAL 

CAPITAL,  -  $2,000,000. 

MANUFACTURERS  OF  ALL  KINDS  OF 

H  A  R  I> 


AND 

SOFT 


RUBBER  GOODS 

FOB  ELECTRICAL  PURPOSES, 

 INCLUDING  

BLACK  AND  WHITE  TAPES,  TUBINGS, 

ROD,  SHEET,  TELEPHONE  RECEIVERS,  ETC. 

Rubber  Beltings,  all  kinds  of  Hose,  Packings,  etc. 
Mould  Goods  of  every  description. 


WESTERN  BRflNCtH  : 

COR.  FRONT  AND  YONGE  STS., 

J.  H.  Walker,  Manager. 

-TORONTO 
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FIRSTBROOK  BROS. 

King  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SlDE,-BLOCKS 

AND  CKOSS-flRMS. 


WRITE  FOR  PARTICULARS. 


Tfl  E 


Morse 
Valve 
Reseating 
Machine 

will  reface  in  posi- 
tion any  valve 
fiom  X  in-  to  14 
in.  flat  or  taper 
seat. 


Send  for  new  Cata- 
logue,   with  the 
names  of  1,000 
7isers, 


Darling  Bros. 


Reliance  Works 


Montreal. 


IDERS  WANTED 

eekly  Journal  of  advance  mtorma- 
tion  and  public  works. 

recognized  meuium   for  advertise- 
ments for  'lenders.' 

z 

0 

m 
73 

< 

iCANADIANeblTTRACTRECORDl 

1-                TORONTO.  5 

-THE- 

Canada  Lumberman 

PUBLISHED  MONTHLY  BY 

Gr.  nynoRTinvcER 

Canada  Life  Assurance  Bldg.    -    TORONTO,  ONT. 
Subscription  $1 .00  per  year  in  advance. 

'  -  WfiNTS  -  ■ 

IF  you  want  a  particular  lot  of  lumber,  or  have  one 
to  dispose  of ;  if  you  want  to  buy  or  sell  timber 
limits;  if  you  have  a  mill  for  sale  or  want  to  buy  one  ; 
if  you  have  apiece  of  second-hand  machinery  to  dis- 
pose of,  or  want  one ;  if  you  want  a  situation  ;  if  you 
want  an  employee  for  any  purpose ;  an  inexpensive 
advertisement  under  the  heading  of  "Wanted"  or 
"  For  Sale"  is  the  easiest  and  quickest  way  to  acc  m- 
plish  what  you  wish. 

An  advertisement  in  the  Canada  Lumberman  is  the 
cheapest  and  best  salesman  you  can  employ  ;  it  is  not 
only  always  on  the  road,  but  on  all  the  roads  at  once. 


Special 
Pulleys 


made  in  all  sizes, 

from  3"  motor  pulleys  to  i  5  ft.  driving  pulleys, 

.  .  .  WITH  .  .  . 

IRON  CENTRES  AND  WOOD  RIMS,  AND  ALL  WOOD. 

Our  pulleys  are  used  in  all  larjje  stations  in  Canada. 

SEND  FOR  CATATA)GUE 

DODGE  WOOD  SPLIT  PULLEY  GO. 

83  KING  STREET  WEST, 

m  TORONTO. 


ARMINGTON  &,  SIMS 

Automatic  Hi^l-i  Speed  Engines 

,  .  .  FOR  .  .  . 


ELECTRIC  -:-  LIGHTING 

.  .  .  AND .  .  . 

General  Factory  Purposes. 

PERFECT  REGULATION  AND  HIGHEST  ECONOMY. 


STEAM  PUMPS,  SHAFTING,  PULLEYS, 


GENERAL  MACHINERY. 


Nie  &  Lynch,   -   Hamilton,  Ont. 


John.LBlaikie  Eso 
Pres. 


EW.Rathbun  Esd 
Vice.  Pres. 


CONSULTING  ENGINEERS 

G.C.ROBB  ChiefEngineer 
A.FRASER  Sec.Tres 


Head  Office  TORONTO 


SAMUEL  FUGE  -  '"'lE^E^VJ^i^^: 

Sole  Agent  for  Canada  and  the  United  States  for  John  C.  Taylor  &  Co.'s,  Limited,  (Bristol,  England)  Liquid  Anti-Scale 

Veg^etable  Boiler  Composition 

For  the  total  prevention  and  removal  of  Incrustation,  Corrosion  and  Pitting;  also  for  preserving  the  plates,  and  for 
preventing  Leakage  of  Bed  Taps,  Water  Gauges,  etc.,  in  STATIONARY,  LOCOMOTIVE  or  MARINE  BOILERS. 

UNRIVALLED  FOR  ITS  EFFICIENCY  AND  PRESERVATION  OF  PLATES,  ETC.  ENQUIRIES  SOLICITED.  SATISFACTION  GUARANTEED. 

JSrOTE  THE  FOLI-iO'WHTGi- : 
S.  FUGE,  Esq.,  464  Dundas  Street,  London,  Ont.  LONDON,  Ont.,  Feb.  3rd,  1893. 

Dear  Sir, — Making  reference  to  J.  C.  Taylor  &  Co.'s  Boiler  Composition  which  you  supplied  us  a  few  months  ago,  beg  to  say 
that  we  have  given  it  a  thorough  test,  and  find  it  to  fully  verify  all  your  representations  as  to  its  excellence  in  being  able  to  remove 
all  scale  from  the  tubes  and  inside  of  boiler,  and  we  find  in  using  it,  that  it  takes  even  a  less  quantity  than  is  represented  to  do 
the  work  of  keeping  the  boiler  clean.  We  have,  in  consequence  of  the  use  of  it,  set  aside  all  other  appliances  which  we  had  for  re- 
moving and  preventing  scale  accumulating  in  our  boiler,  and  are  so  much  pleased  with  it  that  we  can  cheerfully  recommend  it  to 
all  and  every  one  who  have  steam  boilers  and  wish  to  save  money  in  fuel  by  keeping  their  boiler  perfectly  clean,  and  cannot  recom- 
mend it  too  highly.  Very  truly  yours,  STEVENS  &  BURNS. 
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Kay  Electric  Works 

No.  263  James  Street  N.,  Hamilton,  Ont. 

.  .  .  MANUFACTURERS  OF  .  .  . 

DYNAMOS 


For  Arc  and  

Incandescent  Lighting^. 

MOTORS 


From  ys  H.  P.  to  50  H.  P. 
Electro  Plating  Machines  and  General 
Electrical  Appliances.  Special  attention 
to  Mill  and  Factory  Lighting.  ..... 

WRITE  FOR  CIRCULARS. 


NORTHEY  MFG.  CO. 


Toronto  .... 

...ONTf\RIO. 


MANUFACTURERS  OF 


STEAM 

AND 


PUMPS 


For  General  Water  Supply 
and  Fire  Protection. 

BOILER  FEED  PUMPS  AND  PUMPS  FOR  ALL  DUTIES 

CONOENSERS,  ETC. 

HIGH  CLASS  PUMPING  ENGINES 

FOR  HIGH  DUTY,  SUITABLE  FOR  TOWN  AND  CITY  WATERWORKS. 


FINE  -  - 


Street  Cars 


OUR  SPECIALTY  


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 


Pf^TTERSON  6c  GORBIN. 

HT.  CATHARINES,  ONT. 


TELEPHONES 


WE  MANUFACTURE 


Standard  Bell  Telephones 

AND 

Warehouse  Telephones. 

ALSO 

Carbon  Transmitter  Telephones. 

Local  exchanges  fitted  up.     All  line  material  supplied. 

Ste.  Julie,  Sept.  5th,  1802. 
T.  W.  NESS,  Esq.,  Montreal. 

Dear  Sir, — We  are  happy  to  state  that  your 
telephones  and  switches  are  giving  us  good  satis- 
faction. We  have  three  sorts  of  switches  and 
we  find  yours  tar  preferable.  There  is  now  about 
forty  of  your  telephones  in  operation  on  our  line. 
Every  one  works  well,  and  we  intend  to  use  no 
other.  Yours  very  truiy. 

The  Megantic  Telephone  Co. 

Write  us  when  you  want  anything  electrical. 

Key  Sockets,  lUaffneto  Bells, 

Switches,  Annunciators, 

Vi4t-outs,  Bells, 

Wire,  Batteries, 

Lamps,  Push  Buttons,  &c.. 

Shades,  Dynamos  and  Motors 

T.  W.  NESS 

749  Craig  Street,  MONTREAL. 


Canadian  Headquarters  for 
Electrical  Supplies 
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ELECTRIC  LIGHT  STATION,  ST.  THOMAS,  ONT. 

The  accompanying  illustration,  reproduced  from  a  photograph 
kindly  furnished  us  by  Mr.  F.  Revell,  shows  the  interior  of  the 
electric  lighting  station  of  the  St.  Thomas  Gas  Company,  St. 
Thomas,  Ont.    In  1887  the  Gas  Company  introduced  electric 
arc  lighting  by  installing  a  Royal      arc  dynamo  of  50  lamps 
capacity.     Since  that  time  the  Company  have  made  many 
changes  and  improvements  in  the  plant,  which  at  present  con- 
sists of  three  Re- 
liance arc  dynamos 
of  25  lamps  each, 
one  Westinghouse 
alternator  and  ex- 
citer of  a  capacity 
of    750    16    c.  p. 
lamps  ;  a  60  h.  p. 
Corliss  engine 
manufactured  by 
Messrs.  John  Inglis 
&   Sons,  Toronto, 
and   a    50    h.  p. 
Leonard-Ball  en- 
gine.   The  Com- 
pany are  now  about 
to  install  a  90  h.  p. 
Reliance  generator, 
and  are  busily  en- 
gaged in  construct- 
ing the  power  cir- 
cuit. 

The  Company  is 
under  the  manage- 
ment of  Mr.  H. 
Brown,    Mr.  F. 

Revell  is  the  elec-  to  o    t-  ^ 

„    .  Electric  Light  Station,  St.  Thomas,  Ont. 

trician,  Mr.  G.  A. 

Pretty,  lineman,  and  Mr.  W.  Noble,  trimmer. 


DEADENING  THE  NOISE  FROM  A  GAS  ENGINE. 

Among  the  various  engineering  investigations  which  for  some 
lime  have  engaged  the  attention  of  mechanical  experts  is  that 
having  in  view  some  ready  method  for  deadening  the  objectional 
noise  made  by  puffs  from  the  exaust  pipe  of  the  gas  engine,  but 
only  an  indifferent  amount  of  success  has  hitherto  attended  these 
efforts.  The  most  recent  contrivance  of  the  kind  is  a  device 
described  in  a  French  journal,  and  claimed  to  be  simple,  and 
inexpensive.  Briefly,  a  pipe  split  for  a  distance  of  about  two 
metres  is  attached  to  the  end  of  the  exhaust,  with  the  split  end 
upwards,  and,  beginning  at  the  lower  end  of  the  cut,  which  may 
best  be  made  by  a  saw,  dividing  the  pipe  into  two  halves,  the 
slotted  opening  is  widened  out  toward  the  top  until  it  has  a  width 
equal  in  extent  to  the  diameter  of  the  pipe.  Under  this  arrange- 
ment the  puff  of  the  exhaust  spreads  out  like  a  fan,  and  the  dis- 
charge into  the  open  air  takes  place  gradually,  the  effect  produced 
depending  somewhat  on  the  flare  of  the  tube. 


INTERNATIONAL  ELECTRICAL  CONGRESS. 

In  common  with  a  numbei  of  other  Canadians  interested  in 
electricity,  we  have  been  favored  with  an  invitation  to  attend  the 
International  Electrical  Congress  to  be  held  in  connection  with 
the  World's  Fair,  Chicago,  on  the  2rst  of  August  next.  A  copy 
of  the  preliminary  program  of  this  Congress  is  before  us.  The 
general  Congress  will  be  divided  into  three  sections  as  follows  : 
A — The  section  of  Pure  Theory,  including  electric  waves, 

theories  of  electro- 
lysis, electiic  con- 
duction, magnet- 
ism, etc. 

B — The  section 
of  theory  and  prac- 
tice, including 
studies  of  dynamos, 
motors,  storage 
batteries,  mica,  wir- 
ing, instruments, 
materials  for  stand- 
ards, etc. 

C — The  section 
of  pure  practice, 
including  t  e  1  e- 
graphy  and  tele- 
phony electric  sig- 
nalling,  electric 
traction,  transmis- 
sion of  power,  sys- 
tems of  illumina- 
tion, etc. 

These  sections 
will  meet  for  organ- 
ization and  work  at 
10  a.  m.,  August 
22nd. 

The  following  topics  will  be  considered  by  the  Chamber  of 
Delegates  : — "Adoption  of  definition  and  values  of  fundamental 
units  of  resistance,  current  and  electro-motive  force;"  "Adoption 
of  definitions  and  values  of  magnetic  units;"  "  Adoption  of  defi- 
nitions and  value  of  the  unit  of  self-induction;"  "  Definitions 
and  values  of  light,  energy  and  other  units;"  "The  consideration 
of  an  International  system  of  Notation  and  Conventional  Sym- 
bols and  of  a  more  uniform  and  accurate  use  of  terms  and 
phrases  in  electrical  literature;"  "A  commercial  standard  of 
copper  resistance".  Together  with  such  other  topics  as  may 
properly  come  before  this  body. 

Papers  have  also  been  invited  upon  a  wide  variety  of  subjects. 
Public  lectures  of  a  popular  chaiacter  will  be  delivered  by 
eminent  electricians  at  8  o'clock,  p.m.  on  Tuesday,  Thursday  and 
Friday  of  the  Congress  week. 


Work  has  been  commenced  on  the  Montreal  Street  Railway  Company's 
new  power  house  of  which  mention  was  made  in  the  last  issue  of  the  News. 
Mr.  Everett  says  the  rate  of  construction  of  new  lines  is  ten  miles  per 
month.  A  line  has  been  opened  on  Fulton  and  St.  James  Sts.  to  relieve  the 
cars  on  Notre  Dame  and  St.  Antoine  streets. 


Application  for  incorporation  has  been  made  by  the  Brockville  Light  and 
Power  Company. 

About  140  omnibuses  in  London,  Eng.,  are  provided  with  electric  light. 
A  small  battery,  weighing  only  about  8  pounds,  is  placed  under  a  seat  in  a 
small  box  having  two  brass  terminals  which  make  contact  with  the  battery. 
The  lamps  are  small  and  have  horizontal  filaments,  so  that  they  may  not 
be  any  inconvenience  to  passengers.  The  only  work  required  is  the  ex- 
change of  the  battery,  and  its  cap.icity  is  such  that  it  only  requires  once 
charging  for  a  day's  service. 
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ELECTRICAL  EXPERTS. 

Editor  Canadian  Electrical  News. 

Sir, — As  electrical  matters  are  making  great  progress  in 
Canada  I  think  it  might  be  of  interest  to  Canadians  to  know 
how  Electrical  Experts  are  made  by  the  different  large  electrical 
manufacturing  companies.  All  the  electrical  apparatus  manu- 
factured for  lighting  and  power  purposes  requires  the  care  and 
attention  which  can  only  be  given  to  it  by  men  understanding 
their  business,  and  as  each  large  manufacturing  company  has  a 
particular  interest  in  installing  its  apparatus,  it  has  also  an 
interest  in  having  a  man  in  charge  of  that  apparatus  who  knows 
how  to  run  it.  This  is  one  of  the  reasons  why  the  Expert 
Course  has  been  instituted. 

I  will  now  try  to  tell  you  something  about  the  traming  of  an 
expert  as  it  is  done  at  the  works  of  the  Thomson-Houston  Elec- 
tric Co.  in  Lynn,  Mass.  A  young  man  desiring  to  enter  the 
course  must  be  not  less  than  twenty-one  years  of  age,  and  have 
received  a  technical  education,  such  as  can  be  obtained  in  the 
School  of  Practical  Science  in  Toronto  or  almost  any  of  the 
Universities,  or  have  had  two  or  more  years  of  practical  electrical 
experience,  with  of  course  a  fairly  good  education. 

Being  able  to  qualify  under  either  of  these  conditions,  and 
upon  giving  proper  references  his  application  is  accepted.  After 
waiting  probably  six  months  for  an  opening,  he  will  receive  a 
letter  from  the  manager  of  the  expert  department  saying  that 
his  services  will  be  required  on  we  will  say  Monday  morning  at 
6.45,  and  on  paymentof  a  feeof  one  hundred  dollars  he  commences 
his  course.  The  first  few  weeks  will  probably  be  devoted  to 
what  is  known  as  "humping" — that  is,  he  may  be  started  in  the 
railway  motor  department,  and  for  three  weeks  will  set  up  rail- 
way motors  for  testing,  and  after  they  are  tested  take  them  down 
again.  This  is  a  splendid  department  for  the  cultivation  of 
muscle  and  an  appetite,  and  as  board  is  rather  high  in  Lynn,  it 
is  as  well  to  have  an  appetite  and  get  all  you  pay  for. 

When  an  "expert"  commences  the  course  he  may  imagine  he 
knows  something  about  electricity,  but  that  feeling  soon  wears 
off,  and  at  the  end  of  the  railway  motor  period,  he  concludes  that 
although  he  is  quite  competent  to  set  up  a  railway  motor  there 
are  a  few  things  around  the  factory  he  never  saw  before. 

In  each  of  the  regular  departments  a  certain  time  is  spent,  as 
for  example  four  weeks  on  railway  generators,  five  weeks  on 
alternators,  five  weeks  on  arc  machines,  etc.  Several  months  are 
spent  on  special  work,  such  as  making  the  tests  on  various 
machines,  helping  in  work  of  an  experimental  nature,  some  ofifice 
work,  such  as  writing  up  data,  plotting  curves,  making  corrections 
in  record  sheets  for  errors  in  the  instruments  used,  as  a  volt- 
meter sometimes  reads  too  high  or  an  ammeter  too  low. 

All  "experts"  commence  and  quit  work  at  the  regular  time  of  all 
the  employees,  except  office  men,  viz.:  6.45  a.m.  and  6  p.m.,  and 
have  to  wear  overalls  and  jumpers,  and  do  their  full  share  of  the 
work  in  the  different  departments,  be  that  work  dirty  or  clean, 
and  this  is  the  only  practical  way  of  learning  anything  about  the 
different  machines.  For  instance,  if  you  actually  put  the  com- 
mutator on  an  arc  dynamo  once  you  would  understand  better 
how  to  do  it  than  if  some  one  had  told  you  a  hundred  times  how 
to  do  it,  but  you  had  never  gone  through  the  operation. 

The  work  all  through  the  course  is  thoroughly  practical.  A 
man  is  not  simply  told  how  to  run  motors,  but  he  is  given  charge 
of  a  number  of  motors  driving  machinery  in  different  parts  of 
the  factory,  and  for  four  weeks  he  has  to  start  them,  stop  them, 
and  keep  them  oiled  and  cleaned.  He  may  be  tired  of  running 
motors  before  four  weeks  have  passed,  but  if  he  doesn't  know 
how  to  run  them  by  that  time  it  is  not  the  fault  of  the  Expert 
Department.  Another  thing  I  may  mention  is,  no  one  objects 
to  an  "  expert "  asking  questions,  and  as  there  are  so  many  things 
to  ask  about  this  is  quite  a  boon  to  an  inquisitive  man.  We 
heard  one  youth  go  so  far  as  to  ask  which  was  the  positive  lead 
of  an  alternator.  He  hasn't  found  out  yet,  but  knows  more 
about  an  alternator  than  he  did  before  asking. 

Motor. 


"As  Others  See  Us,"  is  the  title  of  a  neat  pamphlet  issued  by  the  Pen- 
berthy  Injector  Co.,  of  Detroit,  Mich.  It  contains  letters  from  many  of  the 
largest  steam  supply  houses  and  traction  engine  manufacturers  in  the 
United  States  and  Canada,  all  speaking  in  the  highest  terms  of  the  cele- 
brated Penlierthy  Automatic  Injector.  They  are  letters  which  carry  weight, 
as  they  are  from  persons  who  have  sold  and  used  this  machine  for  from 
three  to  six  years. 


QUESTIONS  AND  ANSWERS. 

"T.  M.,"  Goderich,  writes  :  Where  is  the  greatest  pressure  in 
a  steam  boiler,  at  the  top  or  bottom  ? 

Ans. — When  a  steam  boiler  is  got  ready  for  raising  steam  and 
has  water  in  it  at  the  proper  level,  there  is  only  the  pressure  of 
the  atmosphere  at  the  surface  of  the  water,  but  at  the  bottom  of 
the  boiler  there  is  a  pressure  due  to  the  weight  of  water.  When 
steam  is  raised  it  does  not  take  away  the  action  of  the  force  of 
gravity,  and  the  hot  water  still  has  weight,  hence  at  the  top  of 
the  boiler  there  is  the  pressure  due  to  the  steam,  which  may  be 
measured  by  the  steam  gauge.  The  pressure  at  the  bottom  of 
the  boiler,  however,  is  that  due  to  the  weight  of  water  and  the 
pressure  of  steam  on  the  surface  of^e  water.  Hence  there  must 
be  a  greater  pressure  at  the  bottom  than  at  the  top. 

"E.  P.,"  Toronto,  writes  :  What  is  the  cause  of  racing  in  an 
Armington  &  Sims  engine  when  you  attempt  to  speed  it  up? 
How  can  they  be  speeded  up  and  yet  run  steady  ? 

Ans. — The  governor  of  the  Armington  &  Smis  engine  is 
adjusted  for  the  speed  at  which  engine  is  to  be  run.  To  try  to 
change  the  speed  without  a  proper  understanding  of  the  princi- 
ples involved  in  the  operation  of  the  governor,  would  be  sure  to 
produce  unsatisfactory  results.  Any  attempt  on  our  part  to 
give  instructions  would  in  all  likelihood  only  tend  to  increase 
the  difficulty.  The  best  plan  would  be  to  write  to  the  maker  of 
the  particuiar  engine,  stating  at  what  speed  engine  has  been 
running  and  the  speed  at  which  it  is  wanted  to  run,  and  ask  for 
instructions. 

"  Old  vSubscriber"  writes  :  (i)  Can  you  give  me  the  name  of 
the  best  book  on  Galvanism  .''  (2)  What  steps  are  necessary  in 
order  to  undergo  examination  for  certificate  of  the  Ontario 
Association  of  Stationary  Engineers,  and  what  is  the  cost  of 
obtaining  certificates  ? 

Ans. —  (i)  It  is  not  clear  from  our  correspondent's  letter 
exactly  what  character  of  book  he  requires.  A  series  of  primers 
treating  of  electricity  and  magnetism,  and  suited  to  the  require- 
ments of  students,  has  been  published  by  the  Electrician  Pub- 
lishing Co.,  Salisbury  Court,  London,  Eng.,  and  would  no  doubt 
meet  our  correspondent's  requirements.  We  would  also  recom- 
mend Desmond's  "Electricity  for  Engineers"  as  worthy  of  his 
attention.  (2)  Our  correspondent  should  correspond  with  Mr. 
A.  E.  Edkins,  139  Borden  street,  Toronto,  who  is  chairman  of 
the  Board  of  Examiners,  and  who  if  requested  will  appoint  a 
time  and  place  for  the  examination  to  be  conducted.  The 
candidate  for  examination  is  required  to  give  proof  of  his  ex- 
perience in  engineering,  and  in  order  to  obtain  a  3rd  class 
certificate  must  have  had  at  least  two  years  practical  experi- 
ence. The  cost  of  a  3rd  class  certificate  is  $2,  of  a  2nd  class 
certificate,  $3,  and  of  a  first  class  certificate,  $5. 


TRADE  NOTES. 

Messrs.  Siemens  Bros.  &  Co.,  of  London,  manufacturers  of  electrical 
apparatus,  have  appointed  as  their  Canadian  agent,  Mr.  Jas  W.  Fyke,  35 
St.  Francois  Xavier  St. ,  Montreal,  who  succeeds  in  that  capacity  the  late 
Mr.  Geo.  Reaves. 

The  Ball  Electric  Light  Company  have  supplied  the  Toronto  Board  of 
Trade  with  an  incandescent  dynamo  ;  Messrs.  Smith  Bros. ,  carriage  makers, 
with  a  15  h.p.  motor  ;  The  Oriental  Steam  Laundry,  with  a  20  h.p.  motor  ; 
and  George  McFarlane,  leather  merchant,  with  a  15  h.p.  motor. 

The  Penberthy  injector  Co.,  of  Detroit,  Mich.,  report  that  in  spite  of  the 
dull  times  their  business  is  steadily  increasing.  Since  completing  the  addi- 
tions to  their  factory,  they  have  added  eight  new  speed  and  monitor  lathes 
to  their  plant,  also  a  new  Reed  Engine  Lathe  and  a  Universal  Milling 
Machine  to  their  tool  room  otUfit.  The  capacity  of  their  works  is  now  2000 
machines  a  month,  and  they  are  yet  unable  to  accumulate  any  stock,  but 
are  frequently  behind  their  orders. 

The  Northey  Manufacturing  Company,  of  Toronto,  the  well-known 
manufacturers  of  pumping  machinery,  have  just  removed  their  business  to 
new  and  commodious  premises  erected  specially  for  their  accommodation, 
near  the  King  street  sub-way.  The  main  building  is  250  feet  long,  with 
pattern  shops,  brass  foundry,  boiler  house,  pattern  storage,  offices  and 
other  subsidiary  buildmgs  in  proportion.  The  buildings  are  equipped  with 
machinery  plant  of  the  most  improved  description.  Fuel  gas  is  employed 
for  firing  the  boilers  and  for  heating  the  factory,  forges  and  melting  pots. 
The  factory  is  lighted  by  electricity,  by  which  means  also  the  travelling 
cranes  are  operated. 

In  one  day  recently,  the  Montreal  Street  Railway  Company  carried 
106,000  passengers. 
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CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 

Note. — Secretciries  of  the  various  Associations  are  requested  to  forward  us  matter 
for  publication  in  tins  Department  not  later  thati  the  20th  cf  each  month. 

THE  ANNUAL  MEICTING. 

Thursday,  P'riday  and  Saturday,  Sept.  7th,  8th  And  9th,  are 
the  dates  chosen  for  the  annual  convention  of  the  Canadian 
Association  of  Stationary  Engineers,  and  the  place  of  meeting 
the  City  of  Montreal. 

The  time  chosen  for  the  convention  coinicides  with  that 
selected  for  the  Montreal  Exposition,  and  in  connection  with 
the  Exposition  the  engineers  propose  to  make  an  interesting 
exhibit  of  models  of  engineering  appliances. 

The  delegates  to  the  convention  will  have  the  advantage  of 
the  reduced  rates  which  the  railways  will  offer  to  visitors  to  the 
Exposition.  The  return  fare  from  Toronto  in  former  years  has 
been  about  $7.00.  At  this  rate  there  should  be  a  large  at- 
tendance. 

It  is  learned  that  accommodation  for  delegates  from  outside 
of  Montreal  has  been  arranged  for  at  the  Balmoral  Hotel. 

We  have  been  informed  that  the  delegates  from  Toronto, 
Hamilton,  London,  and  other  towns  in  Western  Ontario  will 
probably  number  about  30.  The  statement  has  appeared  in 
print  that  a  considerable  delegation  is  expected  from  the  United 
States,  but  what  foundation  exists  therefor,  we  cannot  determine. 
It  is  to  be  hoped,  however,  that  at  least  some  of  the  Executive 
ofificers  of  the  National  Association  will  be  in  attendance. 

Among  the  papers  to  be  read  at  this  convention  is  one  by  Mr. 
A.  M.  Wickens,  Chief  Engineer,  Ontario  Parliament  Buildings, 
on  "Wasted  Heat,"  and  one  by  Mr.  Chas.  Kinsey,  Toronto,  on 
"The  Duties  of  the  Engineer  Twenty  Years  Ago  as  Compared 
with  the  Present  Day." 

Unfortunately  the  particulars  concerning  the  arrangements 
and  program  of  the  convention  have  not  been  made  known  to 
the  extent  that  is  desired  among  the  members  of  the  Association 
in  the  West.  It  is  in  the  interest  of  the  conveution  that  the  in- 
formation should  be  given  at  the  earliest  possible  moment. 


EXAMINERS  APPOINTED. 

At  a  recent  meeting  of  the  Board  of  Exammers  of  the  Ontario 
Association  of  Stationary  Engineers,  A.  E.  Edkins  of  the  Boiler 
Inspection  and  Insurance  Co.,  was  elected  President,  in  place  of 
the  late  J.  A'.  Wills,  and  E.  J.  Philips,  Engineer  of  the  Incan- 
descent Electric  Light  Co.,  was  elected  an  Examiner  in  place  of 
A.  E.  Edkins. 


TORONTO  NO.  I. 

The  regulai  meeting  of  this  Association  was  held  on  July 
14th.  The  following  officers  were  installed:  Wilson  Phillips, 
president;  W.  M.  Butler,  vice-president;  Herbert  Terry,  record- 
'  ing  secretary;  Geo.  Mooring,  financial  secretary  ;  Sam.  Thomp- 
son, conductor;  John  Thompson,  doorkeeper.  Bros.  Mooring, 
Phillips,  Lewis,  Gilchrist  and  Sutton  were  appointed  delegates 
to  the  annual  meeting  in  Montreal.  Mr.  Chas.  Heale  was  ap- 
pointed as  the  representative  of  the  Association  on  the  Toronto 
Technical  School  Board. 


HAMILTON  NO.  2. 

Two  meetings  of  the  above  Association  have  been  held  since 
the  report  of  the  annual  meeting  appeared  in  THE  News.  At 
the  first  of  these  the  newly  elected  officers  were  installed  by 
Bro.  A.  M.  Wickens,  of  Toronto.  Bro.  Edkins,  President  of  the 
Executive  Council,  was  also  present,  and  by  invitation  of  the 
President,  presided.  Both  brethren  addressed  the  meeting 
touching  the  progress  of  the  C.  A.  S.  E.,  their  remarks  being  of 
a  very  encouraging  character.  It  is  the  opinion  of  the  members 
of  No.  2  that  much  of  the  progress  which  the  order  has  achieved 
is  due  to  the  indefatigable  efforts  of  these  brethren.  The  Asso- 
ciation is  always  pleased  to  receive  visits  from  them  or  from  any 
other  brethren  whose  experience  would  fit  them  to  impart  infor- 
mation to  young  engineers. 

At  the  second  meeting  the  most  important  business  was  the 
selection  of  delegates  to  represent  the  Association  at  the  annual 
convention  to  be  held  in  Montreal  in  September.  The  choice 
fell  upon  Bros.  P.  Stott  and  D.  Robinson.  Bros.  Wm.  Sweet 
and  E.  Johnson  were  appointed  as  alternatives  should  the  dele- 
gates first  chosen  be  unable  to  attend  the  convention.  The 
gentlemen  who  have  been  selected  to  represent  the  Association 


at  Montreal  are  a  pair  of  reliable  old-time  engineers,  who  how- 
ever have  not  failed  to  keep  themselves  posted  on  every  new 
departure  in  steam  engineering,  and  may  be  depended  on  to 
give  a  good  account  of  themselves  at  the  convention  in  connec- 
tion with  the  various  subjects  which  will  there  come  up  for 
consideration. 


LONDON  NO.  5. 

The  above  Association  at  its  last  meeting  elected  the  follow- 
ing officers:  Fred  Mitchell,  president,  (acclamation^;  (',.  h. 
Risler,  vice-president  ;  Geo.  Taylor,  secretary-treasurer  (accla- 
mation); W.  McLean,  conductor;  Henry  Goldhardt,  door- 
keeper ;  Wm.  Westhead,  P.  Teene  and  T.  Patterson,  trustees. 
At  this  meeting  two  new  members  were  initiated.  We  are  pleased 
to  learn  that  the  London  Association  is  now  one  of  the  most 
prosperous  in  connection  wish  the  C.  A.  S.  E.,  having  a  member- 
ship of  30,  well  officered.  If  the  enthusiasm  which  at  present 
animates  both  officers  and  members  be  maintained  the  Associa- 
tion is  bound  to  grow  in  numbers  and  influence. 

OTTAWA  NO.  7. 
At  the  regular  meeting  of  the  above  Association  held  on  the 
evening  of  July  26th,  the  members  were  addressed  by  Bro.  A. 
M.  Wickens,  of  Toronto,  President  of  the  Ontario  Association, 
who  expressed  his  gratification  at  the  progress  which  the  C.  A. 
S.  E.  was  making.  The  attention  of  the  members  was  specially 
directed  to  the  clauses  in  the  constitution  prohibiting  members  of 
the  organization  from  attempting  to  dictate  in  any  way  to  their 
employers.  The  advisability  of  establishing  evening  classes  for 
the  instruction  of  the  members  was  sus^gested.  After  a  hearty 
vote  of  thanks  had  been  tendered  to  Bro.  Wickens,  the  election 
of  delegates  to  the  approaching  annual  convention  of  the  C.  A. 
S.  E.  in  Montreal  was  proceeded  with.  Bros.  J.  H.  Thompson 
and  Frank  Robert  proved  to  be  the  choice  of  the  meeting. 


OBITUARY. 

It  is  our  painful  duty  to  chronicle  the  death  on  the  22nd  of  July  of  Mr. 
T.  B.  Griffith,  manager  of  the  Hamilton  Street  Railway  Company.  Ten 
days  prior  to  his  death  Mr.  Griffith  was  prostrated  by  the  heat  while  out 
directing  the  business  of  the  railway.  Subsequently  the  hope  was  indulged 
that  he  would  recover,  but  his  constitution  had  been  run  down  by  overwork 
consequent  upon  getting  the  new  electric  railway  mto  shape,  and  lacked  the 
strength  necessary  to  rally.  Mr.  Gritifith  was  recognized  as  being  one  of  the 
most  energetic  and  upright  citizens  of  Hamilton,  and  his  loss  is  deeply  felt. 
He  was  born  in  the  County  of  Norfolk,  on  the  4th  of  August,  1854,  and 
consequently  was  at  the  time  of  his  death  in  his  39th  year.  In  his  earlier 
days  he  was  for  a  number  of  years  employed  as  a  telegraph  operator  and 
later  on  as  ticket  agent  by  the  Great  Western  Railway  Co.  He  quitted  the 
position  last  mentioned  to  assume  the  management  of  the  Hamilton  Street 
Railway,  in  which  he  and  his  brother,  J.  B.  Griffith,  subsequently  secured 
the  controlling  interest.    A  wife  and  five  children  are  left  to  mourn  his  loss. 


The  Town  Council  of  Annapolis,  N.  S. ,  recently  decided  to  purchase  the 
electric  plant  which  has  been  used  to  lurnish  light  for  the  streets. 

A  single  leather  belt  will  stand  a  working  strain  of  from  forty  to  fifty  pounds 
to  each  inch  in  width,  with  comparative  ease,  and  double  leather  from  seven- 
ty to  eighty  pounds. 

To  lessen  the  noise  from  gas  engines,  open  the  gas  exhaust  pipe  for  alx5ut 
three  or  four  feet  and  open  out  the  halves  of  the  pipes  so  as  to  make  a  flaring 
outlet  ;  by  this  means  the  "  bark"  will  be  much  lessened.  Splitting  down 
the  pipe  by  four  cuts  instead  of  two,  so  that  the  four  parts  can  be  opened 
out  in  funnel  shape,  will  be  still  better. — Dixse. 

The  car  building  business  of  Mr.  W.  W.  Wylie,  of  Ottawa,  was  on  the 
first  of  July  formally  handed  over  tb  the  Ottawa  Manufacturing  Car  Com- 
pany, which  is  applying  for  incorporation.  The  provisional  directors  are  : 
Messrs.  W.  W.  Wylie,  T.  Ahearn,  J.  W.  McRae,  W.  Y.  Sopcr  and  W. 
Scott. 

The  Restigouche  Telephone  and  Electric  Light  Company  has  been  or- 
ganized at  Campbellton.  It  is  the  intention  to  construct  a  telephone  line 
to  Dalhousie,  a  distance  of  16  miles,  and  to  Metapedia,  a  distance  of  12 
miles,  taking  in  theprincipal  towns  on  the  Restigouche  River.  The  provi- 
sional directors  of  the  Company  are  ;  James  Reed,  George  Moffatt,  W.  W. 
Doherty,  Kilgour  Shlves,  A.  E.  Alexander,  J.  1'.  Mowatt  and  David 
Richards. 

The  ingenious  assesssment  commissioner  for  the  City  of  Toronto,  in 
casting  about  for  means  to  increase  the  assessment,  has  decided  to  tax  the 
mains  of  the  Consumers  Gas  Company,  which  are  valued  at  $700,000,  and 
also  the  wires  of  the  electric  light  and  telephone  companies.  Xo  doubt 
this  new  departure  on  the  part  of  the  assessment  commissioner  of  Toronto 
will  be  the  means  of  carrying  the  question  of  the  liability  of  the  gas  and 
electric  corpoiations  to  assessment  in  this  manner  into  the  courts  for  decision, 
and  the  outcome  will  be  looked  for  with  much  interest  by  similar  companies 
in  other  localities. 
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ELECTRICAL  SHOP  EQUIPMENTS. 

The  subject  of  separate  motors  for  machine  tools  which  are 
directly  connected  to  the  moving  parts  of  a  machme  is  coming 
forward  as  an  important  element  in  manufacturing  establish- 
ments, and  although  a  comparatively  recent  innovation  if 
promises  to  play  an  important  part  in  the  economy  of  operation 
of  the  workshop. 

We  learn  from  Electricity  that  some  interesting  data  on  this 
subject  was  given  in  a  paper  read  before  the  Electrotechnische 
Verein  by  Mr.  Richter,  chief  engineer  of  Siemens  &  Halske's 
works. 

The  subject  was  considered  under  three  different  heads  : 

1.  The  factory  is  driven  by  an  electromotor  in  the  same  way 
as  by  a  steam  engine,  a  turbine,  or  other  motor  ;  in  other  words, 
the  electromotor  takes  the  place  of  the  steam  engine,  etc. 

2.  The  factory  is  divided  into  several  groups,  each  of  which  is 
driven  by  an  electromotor  ;  so  called  group  working. 

3.  Each  work  machine  receives  its  own  electromotor ;  so- 
called  separate  or  single  working. 

As  an  example  of  the  first  method  may  be  mentioned  a  spin- 
ning mill  at  St  Blasien,  in  the  Black  Forest,  which  is  driven  by 
turbines,  and  where  the  water  that  has  driven  these  turbines  is 
utilized  again,  about  one  kilometre  below  the  factory,  by  another 
turbine  installation,  and  the  200  horse  power  obtained  there  is 
transformed  into  electrical  energy  and  transmitted  back  to  the 
factory  to  yield  150  horse  power  to  the  main  shaft. 

The  same  mode  of  working  also  occurs  in  factories  consisting 
of  separate  buildings  at  some  distance  from  one  another,  and 
where  electromotor  working,  compared  with  steam  workmg,  will 
be  found  economical.  Mr.  Richter  mentions  an  example  of  this 
from  his  own  experience. 

It  was  a  question  of  replacing  in  a  sugar  refinery  a  35  horse 
power  steam  engine,  placed  in  a  distant  building,  by  an  electro- 
motor to  be  supplied  with  current  from  an  electric  central 
station  working  at  a  high  efficiency,  while  the  steam-engine 
received  its  steam  from  the  same  boiler  plant. 

The  steam  dynamos  of  the  central  station  consume  7  kg.  of 
steam  per  effective  horse  power  per  hour.  At  an  efficiency  of 
only  90  per  cent,  for  the  steam  dynamos,  of  95  per  cent,  for  the 
line,  and  of  90  per  cent,  for  the  35  horse  power  electromotor,  we 
find  a  total  efficiency  of  77  per  cent.,  which  means  that  in  the 
central  station  9"i  kg.  of  steam  per  hour  would  have  to  be  ex- 
pended for  each  efTective  horse  power  produced  in  the  distant 
building. 

The  steam  consumption  of  the  35  horse  power  steam  engine 
amounted  at  least  to  17  kg.  per  horse  power  hour,  and  was.  in 
fact  inclusive  of  the  loss  in  the  long  pipes,  20  kg.  A  saving  of 
54  per  cent,  was  thus  effected  by  electric  working. 

As  an  example  of  group  working  Messrs.  Siemens  &  Halske's 
Charlottenburg  factory  may  be  mentioned.  The  arc  lamp 
factory,  opened  in  1890,  is  provided  in  each  of  its  six  rooms  with 
an  electromotor  driving  a  short  transmission  shaft  with  two 
safety  couplings.  From  these  two  electric  couplings  two  shafts 
running  the  length  of  the  room  are  driven,  and  from  these  latter, 
by  means  of  an  intermediate  gearing  fastened  to  the  ceiling,  are 
driven  the  tool  machines.  Thus  every  room  is  independent  of 
the  others,  and  is  besides  by  the  safety  coupling  divided  into  two 
parts  independent  of  each  other,  so  that  if  from  any  reason  the 
work  has  to  be  interrupted  in  one  place  this  derangement  need 
only  extend  to  half  the  room. 

There  is  yet  another  advantage  attached  to  this  arrangement 
and  that  is  that  all  the  transmissions  from  one  room  to  another 
are  avoided,  and  consequently  also  those  dangers  caused  by  the 
openings  in  the  ceilings  made  for  belt  transmission,  and  which 
have  often  contributed  to  the  spreading  of  fire.  And,  further, 
the  main  transmissions,  which  are  a  source  of  great  loss  of 
power,  are  avoided  by  group  working. 

After  the  favorable  results  obtained  by  group  working,  the  100 
horse  power  steam  engine  installed  in  the  oldest  portion  of  the 
Charlottenburg  works  has  been  put  out  of  operation,  the  various 
sections  of  the  transmission  have  been  divided  into  five  groups 
and  each  group  has  been  driven  by  an  electromotor  of  proper 
size.  The  working  current  was  supplied  from  the  electric 
station,  which  is  fitted  with  a  highly  efficient  boiler  and  ma- 
chinery plant. 

In  addition  to  the  saving  of  energy  by  suppression  of  the  main 


transmissions,  this  arrangement  has  also  the  advantage  that  for 
night  work  of  individual  tool  machines  the  whole  transmission 
need  not  be  run,  but  only  a  special  portion  of  a  certain  section. 

Mr.  Hartmann,  of  the  firm  of  Hartmann  &  Braun,  Bocken- 
hiem,  who  has  made  similar  tests,  found  that  the  losses  of 
energy  caused  by  transmissions  were  by  no  means  so  small  as  is 
generally  supposed.  He  ascertained  that  a  triple  transmission 
had  an  efficiency  of  from  137  to  66  per  cent.,  or  a  mean  of  47 
per  cent.,  and  a  double  transmission  of  from  52T  to  71  per 
cent.,  or  a  mean  efficiency  of  64  per  cent.,  according  to  the  size 
and  extent  of  the  transmission.  The  numerous  investigations 
made  by  Messrs  Siemens  Halske  have  given  similar  results 
In  triple  transmissions  an  efficiency  of  less  than  50  per  cent,  has 
repeatedly  been  found,  and  in  double  transmissions  the  mean  of 
many  observations  was  found  to  be  56*6  per  cent.  The  results, 
however,  are  entirely  different  in  installations  where  all  the 
machines  are  not  always  in  operation,  a  condition  which  obtains 
in  most  of  the  factories.  In  several  of  the  workshops  of  the 
Charlottenburg  works  Mr.  Richter  has  for  some  time  kept  a 
careful  record  of  the  actual  working  hours  of  the  tool  machines, 
and  has  found  that  these  hours  amounted  to  from  47  to  74  per 
cent.,  or  a  mean  of  62  per  cent,  of  the  whole  working  time.  The 
mean  efficiency  of  a  triple  transmission  is  hereby  reduced  to  29 
per  cent.,  and  that  of  a  triple  transmission  to  40  per  cent. 

Now,  as  regards  electric  group  working,  it  will  be  clear  that 
by  arranging  the  tool  machines  in  smaller  groups,  so  that  the 
intervals  of  work  always  afifect  a  whole  group,  this  running 
without  a  load  can  be  avoided.  If,  further,  the  installation  is 
made  in  such  a  way  that  a  double  transmission  can  be  dispensed 
with,  a  considerable  advantage,  from  a  commercial  point  of 
view,  will  be  obtained  by  electric  working. 

Assuming  90  per  cent,  to  be  the  efficiency  of  the  generator,  95 
per  cent,  that  of  the  line,  and  85  per  cent,  that  of  the  electro- 
motor (all  these  values  are  taken  rather  low),  we  get  a  total 
efficiency  of  72>^  per  cent.,  as  against  64  per  cent,  or  40  per 
cent,  for  double  transmission. 

To  distribute  the  machines  in  such  a  way  that  all  the 
machines  of  the  same  group  are  always  simultaneously  at  work 
will  be  found  difficult  because  it  must  naturally  tend  to  making 
the  groups  smaller  and  smaller  and  thus  lead  to  single  motor 
.working.  At  first  sight  it  may  seem  strange  to  provide  each 
tool  machine  with  its  own  electromotor.  The  objections  against 
such  an  arrangement  are  that  it  renders  the  installation  too  ex- 
pensive, and  that  on  account  of  the  low  efficiency  of  small 
motors  such  a  system  is  not  economical.  Both  these  contentions 
are  true  to  a  certain  extent.  As  regards,  first  of  all,  the  prime 
cost,  Mr.  Richter  has  made  a,  large  number  of  calculations,  and 
has  found,  for  instance,  that  in  one  of  the  rooms  of  the  arc  lamp 
factory,  where,  as  has  been  mentioned,  group  working  has  been 
adopted,  and  which  contains  42  tool  machines  driven  by  a  25 
horse  power  electromotor,  the  prime  cost  would  only  have  been 
13  per  cent,  dearer  if,  instead  of  the  one  electromotor  with  trans- 
missions and  belts,  42  electromotors  with  their  accessories  had 
been  employed.  In  another  room  containing  29  tool  machines, 
driven  by  an  8  horse  power  electromotor,  the  result  would  have 
been  even  more  favorable,  so  that  a  mean  of  10  per  cent,  may  be 
assumed.  It  must,  however,  be  pointed  out  that  this  10  per 
cent,  only  refers  to  the  prime  cost  of  the  motor  installation  and 
not  to  the  cost  of  the  tool  machines,  so  that  on  comparing  the 
total  cost  of  single  working  with  .that  of  group  working  of  the 
whole  installation  the  additional  expenditure  would  hardly 
amount  to  more  than  3  or  4  per  cent. 

Now,  as  regards  the  efficiency,  we  will  at  once  assume  the 
most  unfavorable  rase.  An  electromotor  of  %  horse  power,  the 
smallest  to  be  used  for  similar  purposes,  has  an  efficiency  of  70 
per  cent.;  taking  the  efficiency  of  the  line  at  90  per  cent.,  and 
that  of  the  generator  also  at  90  per  cent.,  we  get  a  total  efficiency 
of  57  per  cent.  Supposing,  further,  the  tool  machine  to  be 
joined  to  the  motor  by  an  intermediary  piece  absorbing  10  per 
cent.,  we  get  a  total  efficiency  of  over  51  per  cent.  Comparing 
this  with  the  40  per  cent,  efficiency  of  a  double  transmission  it 
will  be  seen  that  the  result  is  not  nearly  so  bad  as  might  be  ex- 
pected. It  is  clear  that  in  a  factory  where  the  working  hours  of 
the  tool  machines  exceed  62  per  cent,  of  the  total  working  time 
the  result  would  be  more  unfavorable,  but  eren  in  this  case  the 
efficiency  would  only  be  inferior  to  a  double  transmission  if  the 
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above  percentage  amounted  to  80  per  cent.  In  basins  our  cal- 
culation, not  on  the  smallest,  but  on  motors  of  average  size,  for 
instance  of  one  horse  power,  we  find  that  the  above  figure  of  57 
rises  to  61  per  cent.,  and  that  of  5  i  to  55  per  cent.;  assuming 
the  working  hours  of  the  tool  machines  to  be  81  per  cent,  of  the 
total  working  time,  the  efficiency  of  single  motor  working  will 
be  found  equal  to  that  of  a  double  transmission.  Compared 
with  group  working  which,  on  account  of  the  larger  motors  em- 
ployed, has  a  higher  efficiency  than  single  motor  working  in 
proportion  of  9.8,  we  may  say  that  single  working  with  motors  of 
one  horse  power  mean  capacity,  assuming  the  working  hours 
of  the  tool  machine  to  be  75  per  cent,  of  the  total  working  time, 
gives  the  same  efficiency  as  group  working  where  the  whole  of 
the  machines  of  one  group  are  either  working  or  standmg  still 
at  the  same  time. 

Single  motor  working  presents  special  advantages  which  will, 
in  many  cases,  compensate  for  the  higher  prime  cost.  In  the 
first  place,  by  combining  the  motor  with  the  tool  machine,  the 
belts,  which  so  greatly  obstruct  the  light,  are  dispensed  with  ; 
the  appearance  of  the  room  and  the  light  are  improved  and  the 
existing  space  can  be  utilized  for  the  erection  of  galleries. 
The  building,  not  having  to  support  transmissions,  can  be  of 
lighter  constiuction  ;  the  tool  machines  can  easily  be  shifted  for 
certain  work,  requiring  only  an  alteration  of  the  electric  wires  ; 
the  cost  of  maintenance  is  diminished  by  the  absence  of  long 
belts,  and  finally  a  complete  independence  of  the  various  tool 
machines  is  obtained,  so  that  for  working  after  hours  or  during 
the  dinner  hour  any  one  of  the  machines  can  be  operated  with- 
out being  obliged  to  run  a  transmission  consuming  much 
power.   

TURBINE  EFFICIENCY. 

Experience  has  proved  says  C.  R.  Tompkins  in  Millings 
that  to  obtain  the  best  results  with  any  turbine  wheel,  the  supply 
must  be  equal  to  the  capacity  of  the  wheel.  For  example,  a 
wheel  of  good  modern  construction  that  has  the  capacity  for 
using  one  thousand  cubic  feet  of  water  per  minute  under  a  given 
head  will  return  in  useful  efifect  ftom  80  to  85  per  cent.  But  if 
the  supply  to  the  same  wheel  were  cut  down  to  one-half  quantity 
or  five  hundred  cubic  feet  under  the  same  head,  it  is  very  doubt- 
ful whether  more  than  fiom  40  to  45  per  cent,  of  useful  effect 
would  be  realized.  There  is  also  another  important  point  to  be 
taken  into  consideration  by  those  who  are  about  to  purchase  a 
new  wheel,  that  those  wheels  which  have  been  tested  and  show 
a  high  percentage  of  power  in  the  testing  flume  whether  it  be 
at  Holyoke  or  at  any  other  place,  are  always  tested  at  their  best 
and  under  the  most  favorable  conditions  and  with  full  water. 
But  this  is  not  always  a  safe  criterion,  for  how  many  wheels  are 
there  in  daily  use  that  are  ever  run  strictly  with  full  water. 
There  must  always  be  a  surplus  to  regulate  the  speed  by,  other- 
wise the  speed  could  never  be  uniform  or  depended  upon  for 
regularity  and  the  probablities  are  that  a  large  majority  of  wheels 
are  running  most  of  the  time  upon  three-quarters  to  seven-eighths 
water. 

The  term  water  instead  of  gate  is  used  for  the  reason  that  the 
term  half-gate  or  three-quarters  gate  does  not  always  convey  a 
correct  idea  of  the  amount  of  water  used  by  the  average  turbine. 
Therefore  the  amount  of  gate  opening  is  no  safe  criterion  in 
estimating  the  quantity  of  water  used,  for  most  of  the  wheels  at 
the  present  time  are  so  constructed  that  the  combined  gate- 
openings  represent  an  area  nearly,  if  not  quite,  double  that  of 
the  combine  openings  in  the  wheel,  so  that  half-gate  may  really 
mean  three-quarters,  seven-eights  or  nearly  full  water.  Now  in 
order  to  show  that  this  is  not  exaggerated,  take  the  following, 
which  is  quoted  from  the  catalogue  of  one  of  the  prominent  man- 
ufacturers of  turbine  wheels  at  partial  gate  and  this  rriay  be 
taken  as  a  fair  sample  for  most  others.  The  catalogue  says 
"with  full  gate,  using  2,751.80  cubic  feet  of  water,  .867  per  cent, 
of  useful  efTect  was  returned.  With  half  gate,  using  1,996  cubic  feet 
of  water,  the  percentage  of  useful  effect  was  .654  per  cent.  With 
three-eights  gate,  using  1,621  cubic  feet  of  water,  .581  per  cent, 
was  returned."  Now  it  requires  but  little  figuring  to  s~how  that 
in  this  case  one-half  gate  discharges  within  less  than  sixty-eight 
cubic  feet  of  three-quarters  the  capacity  of  the  wheel  at'  full  gate, 
so  that  in  this  case  half-gate  really  means  three-quarters  water. 
Again  at  three-eights  gate,  the  quantity  of  water  discnarged  be- 
ing 1,621  cubic  feet,  does  not  by  any  means  represent  three- 


eights  of  the  full  supply,  for  ^  x 2751.87=  1031.95  cubic  feet 
which  is  590  cubic  feet  in  excess  of  that  amount,  for  if  the  gate 
openings  had  been  in  proportion  to  those  of  the  wheel,  that  is  to 
say,  only  sufficiently  larger  to  compensate  for  the  friction  of  the 
water  in  passing  through  them,  then  at  ihree-eights  gate  it 
should  have  used  1,031.95  cubic  feet  of  water  instead  of  1,621,  while 
at  half  gateitshould  have  used  1,375.93  cubic  feer  instead  of  1,996. 
Again  if  we  take  the  same  average  percentage  of  power  from  the 
quantity  of  water  used  and  apply  it  to  the  quantity  of  water  that 
should  have  been  used  provided  the  gates  openings  were  in  pro- 
pel proportion  to  the  wheel,  the  percentage  of  power  at  half- 
gate  would  have  been  40  per  cent,  instead  of  66,  and  three-eighths 
gate  would  have  fallen  off  in  ihe  same  proportion,  and  probably 
less  than  30  per  cent,  of  useful  effect  would  have  been  realized. 
In  another  wheel  of  different  manufacture,  the  published  test 
showed  the  greatest  efficiency  at  a  point  about  half  way  between 
three-quarters  and  seven-eights  gate  and  from  seven-eights  to 
full  gate  the  percentage  of  useful  effect  fell  off  about  10  per  rent. 
Now  there  must  certainlybe something  wrong  intheconstructionof 
that  wheel,  otherwise  if  the  gate  openings  were  in  pioper  propor- 
tion to  the  wheel  the  efficiency  should  gradually  increase  as  the 
gate  openings  increased  and  the  greatest  efficiency  should  be  at 
full  gate.  Now  the  probabilities  are  that  the  relative  size  of  the 
gate  openings  were  such  that  when  it  arrived  at  seven-eighths 
gate  the  wheel  had  all  the  water  it  could  discharge  and  a  further 
supply  acted  a?  a  detriment  to  it  rather  than  an  advantage  and 
in  this  case  seven-eighths  gate  really  was  full  gate  or  full  water.  If 
any  one  can  explain  this  upon  any  other  hypothesis  we  should 
be  glad  to  hear  it.  The  makers  of  the  wheel,  however,  claim 
that  as  one  of  the  peculiar  advantages  possessed  by  their  wheel, 
viz.,  its  greater  efficiency  at  part  gate,  but  the  probabilities  are  if 
they  should  stop  at  seven  eighths  of  the  gate  opening  and  call  it 
full  water  and  then  figure  back  upon  the  same  principle,  or,  in 
other  words,  drop  the  gate  opening  entirely  and  figure  strictly 
upon  the  actual  amotut  of  water  discharged,  that  is  to  say  call 
one-half  the  water  discharged  one-half  gate,  three-quarters 
water  three-quarters  gate,  and  so  on,  the  chances  are  that  those 
same  wheels  as  well  as  many  others  that  have  shown  such  re- 
markably high  tests  in  the  testing  flume  based  upon  the  gate 
opening,  when  tested  strictly  upon  the  quantity  of  water  dis- 
charged under  those  conditions,  those  remarkable  results  that 
are  claimed  upon  half  gate  tests  would  fall  off  materially  and  they 
would  fall  into  line  with  many  others  that  make  no  such  preten- 
sions or  have  never  seen  the  inside  of  a  testing  flume,  either  at 
Holyoke  or  any  other  locality,  aside  from  the  mills  where  they 
are  in  use.   

HOW  TO  FIGURE  ON  LIGHTING  A  GIVEN  SPACE. 

In  answer  to  an  enquiry  of  a  correspondent,  the  Architects 
Electrical  Bulletin,  gives  the  following  : 

The  number  of  incandescent  lamps  required  to  illuminate  a 
given  space  is  arrived  at  from  a  computation  of  the  square  feet 
of  flooring,  allowing  one  lamp  to  so  many  square  feet,  according 
to  the  kind  of  illumination  required. 

On  this  plan  it  is  presupposed  that  chandeliers  are  employed, 
and  not  ceiling  work.  Chandeliers  should  depend  from  the 
ceiling  uniformly  at  a  distance  of  about  seven  and  one  half  feet 
from  the  floor  in  order  to  get  the  best  results.  At  this  distance 
it  is  correct  to  allow  one  16  c.  p.  lamp  to  forty  square  feet  for  ex- 
cellent lighting  ;  for  good  lighting  it  is  customary  to  allow 
one  16  c.  p.  lamp  to  sixty-four  square  feet,  and  for  general 
illumination,  one  16  c.  p.  lamp  to  one  hundred  square  feet 
of  floor. 

In  ceiling  work  which  is  becoming  more  and  more  popular 
where  expense  is  not  considered,  lamps  may  be  used  ad  libitum. 
In  this  kind  of  work  no  rules  can  be  observed,  as  height  of  ceiling, 
color  of  decorations,  effect  intended,  and  many  other  things  may 
be  taken  into  account  by  the  artist. 

The  candle  power  of  arc  lights  is  so  variable  that  their  use  is 
limited  to  big  spaces,  and  the  best  result  frpm  any  given  light  is 
simply  a  matter  of  experiment,  and  cannot  be  arrived  at  by  any 
rules  at  all.  In  regard  to  the  cost  of  the  installation  of  the 
Interior  Conduit  system,  including  wire  and  labor,  it  is  safe  to 
say  that  a  fair  average  is  $3  a  lamp.  This  does  not  include 
fixtures.   

A  compauy  is  being  formed  at  Kalsofor  the  purpose  of  lighting  the  streets 
of  Kalso,  p.  C,  by  electricity. 
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SPARKS. 

The  new  electiic  railway  at  Peteiboro  is  now  in  readiness  to  go  into 
operation. 

The  construction  of  the  new  Electric  Street  Railway  at  Kingston,  Ont., 
has  been  commenced. 

The  receipts  of  the  Toronto  City  and  Suburban  Railway  are  said  to  aver- 
age over  $1,200  per  week. 
I     It  is  said  that  the  Reliance  Electric  IVlanufacturing  Company  will  shortly 
I  install  a  lighting  plant  at  Tilbury  Centre,  Ont. 

The  Ball  Electric  Light  Company,  London,  Ont.,  are  putting  in  a  large 
drain  to  carry  water  from  the  river  to  their  works. 

The  Port  Dalhousie,  St.  Catharines  and  Thorold  Railway  Company  has 
been  incorporated  with  a  capital  stock  of  $100,000. 

The  Ball  Electric  Light  Company,  of  London,  have  secured  the  contract 
for  lighting  the  grounds  and  buildings  of  the  Western  Fair. 

The  Toronto  Street  Railway  Company  propose  to  extend  the  Toronto 
Mimico  road,  which  they  purchased  recently,  to  Long  Branch. 

The  construction  of  an  el^tric  railway  is  under  contemplation  at  South 
Edmonton,-  N.  W.T.    The  cost  would  be  about  $100,000. 

On.  the  first  of  July,  the  new  incandescent  plant  lately  purchased  by  the 
Renfrew  Electric  Light  Company  was  successfully  put  in  operation. 

The  St.  Jean  Baptiste  Electric  Light  Company  of  Montreal,  have  lately 
installed  a  new  alternating  electric  light  dynamo,  at  a  cost  of  $5,000. 

The  London  Street  Railway  Company  are  laying  the  rails  on  the  extension 
of  the  Dundas  street  line.    The  Baker  rails  are  used,  being  35  feet  long. 

The  City  Council  of  Port  Arthur,  after  a  lengthy  discussion;  decided  at  a 
recent  meeting  to  purchase  the  electric  light  plant,  the  price  to  be  settled 
by  arbitration. 

The  Carter  Motor  Company,  of  Stratford,  has  been  incorporated  with  a 
capital  stock  of  $300,000  to  manufacture  the  Carter  motor  and  the  Carter 
rotary  engine. 

The  operation  of  the  Toronto  and  Scarboro  Electric  Railway  was  com- 
menced on  the  ist  of  July.  Everything  worked  satisfactorily  and  the  road 
was  well  patronized. 

The  municipality  of  Cote  St.  Louis  has  granted  a  30  years  franchise  for  an 
electric  railway  to  the  Montreal  Street  Railway  Co.  The  construction  of 
the  road  will  commence  immediately. 

Geo.  H.  Campbell,  manager  of  the  Winnipeg  Electric  Street  Railway 
Company,  has  purchased  a  number  of  new  cars.  He  says  that  extensive 
additions  to  the  line  will  be  made  at  an  early  date. 

Mr.  Wm.  Kennedy,  hydraulic  engineer,  of  Montreal,  is  investigating  at 
Port  Arthur  the  feasibility  of  using  the  Current  river  power  for  the  operation 
of  an  electric  street  railway  and  a  lighting  plant. 

Mr.  J.  J.  Myles,  of  the  Hamilton,  Grimsby  and  Beamsville  Railway  Com- 
pany, states  that  work  will  be  commenced  on  the  road  at  once,  and  that 
it  will  be  completed  to  Grimsby  by  next  winter. 

The  proposition  has  been  made  at  Ottawa  that  steps  be  taken  to  decide 
the  capacity  of  the  Chaudiere  and  Rideau  Falls.  It  is  said  that  at  present 
an  undue  share  of  the  power  is  monopolized  by  a  few  firms. 

Messrs.  McRae  &  (Company,  of  Ottawa,  are  now  operating  Messrs.  Allan 
&  Fleming's  Wakefield  mica  mines.  They  have  30  employees,  and  use 
steam  power,    The  mica  is  prepared  for  the  market  at  Ottawa. 

On  the  recommendation  of  Mr.  Collingwood  Schrieber,  Government 
Engineer,  arrangements  are  being  made  to  put  in  an  electric  plant  with 
wh  ch  to  open  and  close  the  locks  of  the  Sault  Ste.  Marie  canal. 

Owing  to  the  trouble  that  has  been  experienced  by  the  Toronto  Street 
Railway  with  the  Edison  motors  heretofore  in  use,  the  manager  has  decided 
to  replace  them  with  Westinghouse  motors,  at  a  cost  of  about  $50,000. 

An  agitation  is  on  foot  at  Moncton,  N.  B. ,  for  the  construction  of  an  elec- 
tric street  railway.  It  is  proposed  to  construct  a  belt  line,  with  double  track, 
3  miles  in  extent,  and  equip  with  6  cars,  at  an  expenditure  of  $75,000. 

Owing  to  the  death  of  Mr.  John  A.  Wills,  the  inspection  of  the  boilers  and 
machinery  of  the  various  government  institutions,  has  devolved  upon  Mr. 
A.  M.  Wickens,  chief  engineer  at  the  new  Parliament  Buildings,  Toronto. 

It  is  said  that  Mr.  Van  Home,  President  of  the  C.  P.  R.,  contemplates 
using  electricity  for  the  purpose  of  drawing  trains  up  the  Kicking  Horse 
Canyon.  It  is  proposed  to  procure  the  necessary  powei  from  the  Kicking 
Horse  River. 

The  Dominion  Government  has  granted  a  subsidy  of  $2,100  towards  the 
construction  of  a  telephone  system  from  Lethbridge  to  Lee  Junction,  N.W. 
T. ,  a  distance  of  28  miles.  The  Mormons  in  the  locality  have  also  contrib- 
uted to  the  undertaking. 

On  the  evening  of  the  loth  of  July,  George  Lanthier,  a  dynamo  attendant 
jn  the  employ  of  the  Royal  Electric  Company,  of  Montreal,  was  caught  by 
the  machinery  and  instantly  killed,  his  body  being  terribly  mangled.  There 
was  no  one  present  when  the  accident  occurred. 

Electricity  is  now  used  in  traction,  in  illumination,  in  telegraphy,  sub- 
marine and  terrene,  in  engineering,  medicine  and  surgey,  in  agriculture, 
horticulture  and  floriculture,  in  many  kinds  of  mechanism  in  manufacturing, 
in  heating,  in  cooking,  and  in  yet  other  service.  There  are  thousands  of  miles 
of  electric  railway  ;  a  new  electric  ship  is  nearly  completed  at  one  of  our 
Pacific  ports  ;  and  we  have  a  promise  of  a  new  kind  of  electrical  balloon. — 
Electric  Power. 


Mr.  W.  J.  Gilmour,  of  Brockville,  district  manager  of  the  Bell  Telephone 
Company,  has  been  making  arrangements  to  improving  the  telephone  ser- 
vice at  Renfrew.  About  20  additional  telephones  will  be  put  in,  and  a  long 
distance  communication  and  an  all  night  service  furnished. 

The  shareholders  of  the  Ottawa  Electric  Railway  and  the  Ottawa  City 
Passenger  Railway  Company  have  been  informed  that  there  has  been  reser- 
ved for  them  $12,000  of  the  stock  of  the  new  Ottawa  Car  Company.  The 
capital  stock  is  $50,000,  only  $25,000  of  which  will  be  issued  at  present. 

The  Railway  Car  Heating  and  Ventilation  Company  are  seeking  incorpo- 
ration with  a  capital  stock  of  $1,000,000.  The  directors  are  Wm.  McKenzie, 
J.  C.  Close  and  H.  A.  Everett,  of  the  Toronto  Street  Railway  Company, 
and  Majors.  Hughes,  M.P. ,  of  Lindsay,  the  latter  being  the  inventor  of 
the  system. 

The  electric  railway  between  Vancouver  and  New  Westminster,  B.  C,  is 
the  longest  straight  line  in  Canada.  It  pas>;es  through  the  primeval  forest, 
and  the  scenery  along  the  road  is  said  to  be  of  the  loveliest  description.  The 
road  is  said  to  be  thoroughly  equipped,  and  the  possibility  of  accidents 
reduced  to  a  minimum. 

As  soon  as  the  City  Councils  of  St.  Stephen  and  Milltown,  N.  B.  shall 
have  located  the  line,  the  electric  railway  company  will  proceed  with  the 
building  of  the  road.  It  has  not  been  definitely  decided  what  action  will  be 
taken  by  the  citizens  of  St.  Stephen,  but  it  is  stated  that  in  any  case  the 
road  will  be  built  in  Calais. 

Sunday  cars  is  the  all-absorbing  topic  in  Toronto  at  present.    A  vote  of  [ 
the  citizens  on  the  25th  inst.  will  decide  for  the  present  whether  or  not  the 
cars  shall  be  allowed  to  run  on  Sundays.    Should  the  majority  vote  yea, 
the  profits  of  the  Street  Railway  Company  will  be  increased  by  many 
thousands  of  dollars. 

The  City  Council  of  Belleville  has  granted  the  request  of  Messrs.  Close 
and  Fraser,  of  Toronto,  for  an  extension  of  time  in  which  to  commence  the 
construction  of  the  proposed  Belleville  Electric  Street  Railway,  on  condition 
that  a  deposit  of  $1,000  be  made  with  the  City  Treasurer,  to  be  forfeited  if 
the  agreement  be  not  carried  out. 

A  person  named  O'Connor  recently  sued  the  Nova  Scotia  Telephone 
Company  for  having,  as  he  alleged,  mutilated  his  trees  while  stringing  wires. 
The  case  was  carried  through  the  various  courts  and  reached  the  Supreme 
Court  at  Ottawa  a  week  or  two  ago,  where  the  decision  of  the  inferior  courts 
in  favor  of  O'Connor  was  reversed. 

The  Kingston  Street  Railway  Company  have  purchased  the  water  power  ( 
and  buildings  at  Kingston  Mills.    During  six  months  of  the  year,  when  the  ' 
canal  is  closed,  there  is  obtainable  1,000  horse  power ;  and  during  the 
balance  of  the  year,  300  horse  power.    It  is  proposed  to  use  the  power  for 
the  operation  of  the  new  electric  street  railway. 

A  petition  has  been  presented  to  the  Hamilton  City  Council,  by  the  Pre-  | 
sident  of  the  Hamilton  and  Dundas  Railway  Company,  asking  for  an  I 
amendment  to  the  city  by-law  under  which  the  road  is  chartered,  so  as  to  ' 
admit  of  the  road  being  operated  by  electricity  instead  of  steam.    It  is  pro- 
posed  to  rebuild  the  road  as  a  double  track  system. 

At  a  meeting  a  few  days  ago  of  the  Brass  Manufacturers'  Association, 
dissatisfaction  was  expressed  with  the  difference  in  duties  imposed  by  the 
tariff,  on  electric  and  gas  fixtures.  Electric  fixtures  bear  a  duly  of  25  per 
cent.,  while  gas  fixtures  are  taxed  30  per  cent.  The  Finance  Minister  has 
been  communicated  with  on  the  subject,  and  has  promised  that  the  matter 
will  be  attended  to. 

The  Council  of  the  village  of  Markham  propose  to  sell  the  electric  light  / 
plant,  which  has  been  operated  by  the  municipality.  '  A  local  paper  states/ 
that  the  Council  have  spent  enough  money  in  legal  expenses  to  run  the  1 
plant  for  a  year  or  more,  and  that  on  several  occasions  the  town  has  been  ; 
left  in  darkness  because  of  the  failure  of  the  Council  to  supply  the  necessary  ^ 
fuel  to  operate  the  plant. 

The  following  gentlemen  have  been  elected  as  the  officers  of  the  Sandwich, 
Windsor,  and  Amherstburg  Electric  Railway  :  Dr.  Coventry,  president ; 
G.  M.  Hendrie,  vice-president  ;  W.  S.  Pulling,  secretary-treasurer  ;  with 
the  following  directors :  W.  Hendrie,  R.  Thomson,  Hamilton  ;  W.  J. 
McKee,  James  Anderson  and  John  Davis.  Mr.  James  Anderson  has  been 
appointed  manager  of  the  electric  light  department. 

The  City  Council  of  Vancouver,  after  having  placed  in  the  estimates 
$360,000  for  the  purchase  of  the  street  railway  property,  recently  voted 
down  a  motion  to  submit  a  by-law  to  raise  the  necessary  amount.  It  is  now 
proposed  that  the  city  shall  guarantee  interest  on  $400,000  of  debentures  of 
the  company,  and  allow  the  company  to  exist,  but  the  city  to  have  a  con- 
trolling interest.  It  is  not  likely  that  this  will  receive  the  endorsation  of  the 
ratepayers.  The  Westminster  and  Vancouver  Tramway  Company  have 
offered  should  the  city  secure  the  road,  to  lease  the  property  from  them, 
and  pay  interest  on  $400,000. 

A  sub-committee  of  the  electric  railway  committee  of  the  Montreal  City  \ 
Council  has  recommended  that  permission  be  granted  to  the  Montreal  Belt  I 
Line  to  construct  a  road  from  east  to  west  through  the  City  via  St.  Catha- 
rine, Deloriniier,  Craig  and  St.  James  Streets,  the  Company  to  pay  $2,000  ' 
per  mile  to  the  City,  and  be  responsible  for  the  damages.    The  committee 
also  recommend  that  Robert  Bickerdike  be  permitted  to  build  and  operate 
a  line  from  Dominion  Street  along  St.  James  Street  to  Little  Craig  Street 
and  along  Craig  Street  to  the  Champ  de  Mars,  on  payment  of  $t,20o  per 
mile  of  the  line  for  the  first  year,  and  $2,000  per  mile  subsequently.  The 
road  to  extend  west  from  the  city  limits  a  distance  of  3  miles,  passing 
through  St.  Cunegonde,  St.  Henri  and  Cote  St.  Paul. 
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MOONLIGHTS  SCHEDULE  FOR  AUGUST. 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of 

Hours. 

H.M. 

H.M. 

H.M. 

I 

p.  M 

7.50 

p.  M. 
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THE  ELECTROLYSIS  OF  WATER  PIPES.* 

By  C.  H.  Morse. 
When  electric  cars  were  first  put  in  operation  in  Cambridge 
(Mass.)  they  depended  upon  mother  earth,  the  water  pipes,  the 
gas  pipes,  and  anything  over  which  the  current  could  flow,  to 
convey  it  to  the  station  or  act  as  'k  sewer.  No  thought  was 
given  to  the  loss  which  would  result  to  the  Company  from  doing 
this,  to  say  nothing  about  the  effect  upon  pipes.  I  can,  perhaps, 
illustrate  this  loss  by  saying  that  three  months  ago,  in  parts  of 
Cambridge,  the  loss  of  pressure  due  to  the  power  which  was 
required  to  force  this  current  back  over  this  uncertain  path  was 
20  per  cent. 

When  the  railroad  company  put  in  their  power  plant,  they 
run  large  numbers  of  feeders  and  one  wire  between  the  rails, 
and  attached  the  two  rails  to  this  return  wire.  This  became 
very  soon  an  uncertain  path,  as  it  was  found  that  electrolytic 
action  took  place  upon  this  wire  and  it  disappeared  in  places. 
They  thought  at  first  that  it  was  due  to  something  in  the  soil, 
but  it  was  very  soon  traced  to  the  enemy,  that  is,  electrolytic 
action.  I  remember  the  practical  experience  we  had  with  these 
dead  rails,  as  we  call  them.  When  this  wire  was  eaten  off  and 
a  car  came  on  to  that  section,  if  by  any  chance  you  placed  one 
foot  upon  the  rail  and  another  upon  the  ground  near  it,  shocks 
could  be  obtained. 

Mr.  Nevons  and  I  went  to  the  different  places  where  we  had 
tiaced  these  difficulties,  or  where  they  had  been  called  to  our 
attention  rather,  and  found  that  lead  pipes  had  disappeared  in  a 
short  space  of  time,  some  even  in  six  or  eight  weeks.  Iron  pipes 
had  been  tried  with  the  same  result,  also  galvanized  iron  ;  brass 
pipe  had  been  put  in,  and  deterioration  was  noticed  at  once. 
Rustless  iron  was  tried,  and  it  did  rust  decidedly.  It  wq^  not 
the  work  of  any  mysterious  agent,  but  was  the  result  of  what 
almost  all  of  you  have  seen  in  school  experiments,  that  is,  the 
decomposition  of  water.  A  speedy  remedy  for  that,  of  course, 
was  easily  apparent,  that  was  to  reverse  the  current.  So  the 
officials  of  the  West  End  Railroad  Company  were  invited  to  a 
conference  with  the  Water  Board  and  myself,  and  I  am  pleased 
to  say  the  Company  were  willing  and  anxious  to  do  anything  in 
their  power  to  obviate  this  difficulty.  A  certain  amount  of  credit 
belongs  to  them  for  that,  although,  of  course,  they  had  them- 
selves a  reason  for  wanting  to  doit.  They  were  losing  anywhere 
from  5  to  20  per  cent,  of  their  power  in  this  return. 

Observations  were  made  by  several  of  the  waterworks 
employes  unintentionally.    Such  an  immense  amount  of  current 

♦Abstract  from  a  Paper  read  before  the  New  England  Waterworks  Associati.'n. 


was  flowing  over  the  pipes  that  upon  attempting  to  make  a  joint 
by  putting  oakum  around  the  pipe,  it  was  found  that  the  electric 
arc  was  sufficient  to  set  fire  to  the  oakum,  frightening  the  men 
considerably.  Tests  were  made  in  different  parts  of  the  city  by 
means  of  instruments  adapted  for  the  purpose,  and  we  found 
between  North  Cambridge,  Harvard  Square,  Central  .Square, 
and  East  Cambridge  a  fall  of  potential  all  the  way  from  25  1045 
volts.  Now,  there  should  be  no  fall  of  potential,  but  there  was 
a  loss  of  from  25  to  45  volts,  from  500  volts,  which  is  the  maxi- 
mum pressure,  making  more  loss  than  can  be  allowed  with 
economy.  When  we  attached  to  the  negative  pole  of  the 
machine  and  made  our  tests  from  Harvard  Square,  we  found  a 
loss  of  100  volts,  or  20  per  cent,  of  the  pressure.  You  can  now 
see,  as  I  said  before,  why  the  Company  was  very  ready  to  take 
hold  of  this  matter. 

How  arc  we  to  remedy  the  difficulty  ?  I  know  of  no  way  by 
which  we  can  use  the  single  trolley  wire  system  and  overcome 
this  difficulty  without  putting  up  an  immense  amount  of  over- 
head returns,  through  which  the  resistance  willl  be  reduced  to 
almost  nothing.  How  far  the  Company  will  be  willing  to  go  in 
this  I  cannot  say.  Their  spirit  has  been  so  admirable  in  the 
past  I  have  no  right  to  suppose  but  what  they  are  willing  to 
carry  it  to  that  extent.  Certainly,  the  city  will  require  it  carried 
to  such  an  extent  that  the  pipes  will  be  in  perfect  safety.  The 
maximum  amount  of  current  which  can  be  allowed  to  go  over 
them  I  am  unable  to  tell  you  at  present,  but  a  series  of  experi- 
ments are  being  conducted  now  at  my  house  to  determine  this. 
I  have  some  pipes  buried  in  the  earth,  the  current  flowing  over 
them,  and  I  am  watching  carefully  the  deterioration  daily.  I  am 
in  hopes  to  make  a  report  soon  to  the  Water  Board  upon  the 
maximum  amount  which  can  be  allowed  to  flow  upon  iron 
pipes. 

By  doing  what  we  did,  reversing  the  current  and  attaching 
our  water  pipes  to  the  negative  pole  of  the  dynamo,  we  hurt  one 
of  our  old  friends  seriously,  that  is,  the  Gas  Company.  You  see 
the  effect.  The  current  will  flow  on  the  water  pipes,  and  it  has 
an  easy  chance  to  leave  them  through  their  connection  with  the 
negative  pole  of  the  dynamo.  Now  it  flows  along  on  a  gas  pipe 
and  as  soon  as  it  can  it  will  leave  the  gas  pipe  to  take  to  the 
water  pipe.  I  felt  it  my  duty  to  make  this  clear  to  the  President 
'  of  the  Gas  Company,  and  called  his  attention  to  it,  saying  that 
something  ought  to  be  done  to  protect  him,  and  a  conference 
was  had  between  the  railroad  people  and  the  Gas  Campany,  and 
I  was  invited  to  be  present.  At  that  time  we  made  an  arrange- 
ment with  the  Company  which  will  help  it  somewhat  in  that 
direction,  and  help  us  as  well  as  them.  We  propose  now  to 
connect  the  gas  pipes  and  the  water  pipes  together  in  all  parts 
of  the  city.  It  will  be  done  in  buildings.  A  man  fiom  the 
West  End  Company  has  been  appointed  who  goes  as  a  gas  man 
to  the  different  stores  and  factories,  and  in  those  places  he  will 
solder  a  wire  to  the  gas  pipe  and  also  to  the  water  pipe.  This 
can  do  no  injury  to  either,  but  will  decidedy  help  both  com- 
panies. 

I  was  somewhat  surprised  at  the  way  they  attempted  at  first 
to  return  the  current.  There  are  girder  rails  that  have,  we  will 
say,  10  sq.  in.,  some  of  them  have  as  high  as  14  sq.  in.,  sectional 
area.  That  would  have  a  carrying  capacity  equal  to  a  piece  of 
copper  2  in.  square.  And  yet  these  rails  are  bonded  by  a  No. 
4  copper  wire,  a  wire  smaller  than  a  lend  pencil.  It  seems 
quite  ridiculous  that  they  should  require  this  little  bit  of  fine 
copper  wire  to  carry  as  much  current  as  a  big  rail,  where,  they 
should  have  a  piece  of  copper  wire,  as  I  said  before,  for  these 
big  rails,  of  at  least  2  sq.  in.  sectional  area.  There  is  another 
remedy  also  which  we  hope  to  carry  out  early  in  the  spring,  and 
that  is  to  abolish  completely  this  return  wire  between  the  rails, 
by  cutting  it  into  sections  of  about  400  ft.,  and  connect  each  of 
these  sections  with  the  return  wires.  Most  of  the  current  will 
then  return  by  these  copper  wires.  Of  course,  some  of  it  will 
flow  over  the  water  pipes  ;  that  cannot  be  helped  as  long  as  one 
side  of  the  machine  is  connected  with  the  earth.  Another 
remedy  which  is  to  be  adopted,  ie  a  special  line  of  feeders 
attached  only  to  the  water  pipes  ;  that  is,  a  feeder  will  be  run 
from  the  central  power  house  to  the  difterent  parts  of  the  city, 
which  will  not  be  connected  with  the  machines  at  all,  but  will  be 
connected  with  the  water  pipes  at  the  central  power  house  and 
with  the  pipes  in  all  sections  of  the  city.  This  will  also  m.iter- 
ally  reduce  the  ejectiolytic  action. 
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We  gather  from  recent  personal  interviews  with  persons  in- 
terested in  electrical  matters  in  the  United  States,  that  the  line 
of  action  taken  by  the  General  Electric  Co.  towards  manufac- 
turers of  incandescent  electric  lamps,  is  regarded  as  a  huge 
mistake.  Most  of  the  lamp  manufacturers  stood  prepared  to 
pay  the  General  Electric  Co.  a  fair  royalty  on  the  production  of 
their  factories  if  a  liberal  disposition  had  been  shown  towards 
them.  The  attempt  to  crush  them  out  of  existence  has  aroused 
the  determmation  that  by  some  means  they  will  survive.  The 
minds  of  inventors  have  been  stimulated  to  produce  lamps  which 
could  not  be  proved  to  infrint;e  the  Edison  patents,  and  in  many 
instances  they  have  succeeded.  This  fact,  as  well  as  the  deci- 
sion in  the  case  of  the  Columbian  Lamp  Co.  and  the  brief  period 
constituting  the  future  life  of  the  Edison  patents,  has  resulted  in 
the  entire  failure  of  the  coersive  policy  of  the  General  Electric 
Co.,  which  is  likely  to  find  little  comfort  in  the  reflection  that  its 
treasurery  is  minus  many  thousands  of  dollars  which,  had  its 
methods  been  more  conciliatory,  it  might  have  enjoyed  pos- 
session of. 


The  apparently  growing  desire  on  the  part  of  a  certain  pro- 
portion of  Canadian  engineers  to  improve  their  educational 
status  is  to  us  a  graifying  sign  of  the  times.  It  means  that  in 
the  future  steam  plants  will  be  better  cared  for  and  more 
economically  managed,  that  in  consequence  a  higher  value  will 
be  placed  on  the  services  of  competent  engineers,  and  that  they 
will  receive  better  remuneration.  It  should  be  the  aim  of  every 
engineer  who  is  ambitious  to  rise,  to  pass  the  examinations  and 
obtain  the  certificate  of  the  Canadian  Association  of  Stationary 
Engineers.  We  desire  that  this  journal  should  be  of  assistance 
to  engineers  who  ate  seeking  to  qualify  themselves  to  pass  these 
examinatixans.  With  this  purpose  in  view  we  have  arranged 
with  a  gentleman  who  is  a  well  known  authority  on  steam 
engineering  to  contribute  to  the  News  a  series  of  articles  which 
we  have  every  reason  to  believe  will  be  found  helpful  to  those 
who  propose  to  present  themselves  for  examination.  The  first  of 
these  articles,  under  the  title  "  Notes  for  Steam  Engineers,"  will 
be  found  in  the  present  issue,  followed  by  others  in  succeeding 
numbers.  We  commend  them  to  the  careful  attention  and 
perusal  of  engineers,  and  shall  be  pleased  if  as  many  of  our 
readers  as  feel  interested  would  criticise  and  discuss  through 
our  columns  the  points  raised. 


The  electric  car  system  has  been  roundly  abused  by  the 
newspapers  as  a  wholesale  destroyer  of  human  life.  While  un- 
questionably the  danger  of  accident  has  to  some  extent  been 
increased  by  the  enhanced  speed  at  which  electric  cars  travel  as 
compared  with  horse  cars,  it  is  nevetheless  true  that  two-thirds 
at  least  of  the  persons  who  have  been  killed  by  the  cars  since 
their  introduction  into  Canada,  lost  their  lives  through  their  own 
carelessness.  If,  as  we  have  observed,  people  will  cross  the 
path  of  electric  cars  at  a  snail's  pace,  with  their  attention  absorb- 
ed by  every  passing  object,  instead  of  being  on  the  alert  against 
a  danger  which  they  know  exists,  their  injury  is  certain  to  fol- 
low in  spite  of  all  the  care  which  can  be  exercised  by  those  in 
charge  of  the  cars.  In  this,  connection  the  fact  should  be 
stated  that  the  bicycle  has  come  to  be  a  greater  source  of  danger 
to  pedestrians  than  the  electric  cars.  The  cars  run  only  in  the 
middle  of  the  streets,  and  only  upon  certain  streets  ;  the  bicyclist 
runs  everywhere  unless  prevented  by  the  law.  The  popularity 
of  the  bicycle  is  such  that  at  certain  hours  the  stieets  are  literal- 
ly filled  with  riders,  male  and  female,  travelling  at  every  rate  of 
speed  from  five  to  twenty  miles  an  hour.  A  business  man  of 
Winnipeg  while  descending  from  an  electric  car  a  few  days  ago 
was  struck  by  a  bicycle  and  so  seriously  injured  that  he  died 
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shortly  after.    There  is  raason  for  the  demand  that  the  speed  at 
which  bicycles  may  be  ridden  on  public  thoroughfares  should  be 
limited  bv  law  to  five  miles  an  hour. 
J  ===^= 

One  of  the  things  which  we  have  to  deplore  is  the  loss  of  a 
large  number  of  our  brightest  and  most  ambitious  young  men, 
who  for  lack  of  opportunity  of  making  the  most  of  their  talents 
and  energy,  migrate  to  the  centres  of  population  in  the  United 
States.  It  should  be  the  aim  of  every  patriotic  Canadian  to 
find  openings  for  the  employment  of  as  many  as  possible  of 
these  young  men  in  their  native  land,  where  they  would  assist  to 
build  up  a  great  nation,  such  as  we  hope  this  Dominion  will  one 
day  become.  It  is  in  the  hope  of  retaining  one  such  young 
Canadian  that  we  publish  the  following  extract  from  a  letter 
received  a  few  days  ago  from  Lynn,  Mass.  : — "  In  about  three 
weeks  I  shall  have  completed  the  expert  course  with  the  Thom- 
Son-Houston  Electric  Co.,  and  when  through  would  like  to 
return  to  Canada.  Having  seen  in  your  paper  lately  notices  of 
quite  a  number  of  new  electric  roads  being  built,  I  thought  you 
might  know  of  some  openings  for  an  electrician.  I  have  had 
altogether  six  years  of  practical  experience  in  electricity.  I  do 
not  want  an  office  position  with  nothing  to  do,  but  a  place  where 
there  is  plenty  of  work,  such  as  electrician  for  a  street  railway 
company  or  electrician  of  a  lighting  and  power  company  in  a 
town  of  good  size."  The  writer  of  the  above  is  possessed  of  the 
requisite  training  and  energy  to  perform  good  service  in  a 
position  such  as  he  is  seeking  ;  his  letter  is  accompanied  by  ex- 
cellent Canadian  references,  and  we  would  be  greatly  pleased  to 
pl.ace  him  in  communication  with  persons  in  need  of  his  services. 

One  of  the  essential  things  about  an  electric  plant  at 
this  time  of  the  year  is  means  to  protect  it  from  damage  by 
lightning.  No  station  or  power  house  is  fully  equipped  until 
such  means  have  been  provided.  Not  only  does  this  apply  to  the 
larger  plants  but  to  the  small  ones  as  well.  It  is  just  as  neces- 
sary to  protect  a  plant  running  a  single  dynamo  as  it  is  one 
operating  many  of  them,  and  since  there  are  efficient  lightning 
arresters  made  for  all  classes  of  circuits  it  is  almost  inviting  the 
destruction  of  the  plant  not  to  apply  them.  There  is  perhaps 
more  need  for  them  on  a  power  plant  than  on  any  other,  partic- 
ularly one  with  a  grounded  circuit  such  as  is  used  to  operate 
street  railways.  In  such  case  it  becomes  imperative  that  they 
be  used.  They  should  not  only  be  placed  inside  the  power 
house  but  at  intervals  along  the  line  as  well,  and  in  places 
where  the  lightning  discharges  are  usually  of  a  severe  character 
such  intervals  should  be  very  short  indeed  if  absolute  protection 
is  desired.  On  ordinary  power  circuits  operating  stationary 
motors  there  shojld  be  a  lightning  arrester  with  its  ground  wire 
well  connected  in  every  place  where  a  motor  is  used,  or  very 
close  to  it,  otherwise  there  will  be  a  constant  tendency  to  crip- 
pling of  the  motor  from  lightning  discharge,  particularly  if  such 
discharge  occurs  close  to  the  place  in  which  the  motor  is  being 
used.  A  perforation  of  the  shunt  winding  or  armature  then 
follows  and  repairs  become  necessary.  This  means  an  expendi- 
ture that  would  not  have  been  necessary  had  there  been  a 
lightning  arrester  in  use  at  or  near  the  motor.  It  may  appear 
to  some  that  the  discharge  should  take  what  would  seem  to  be 
the  easiest  path  to  earth  through  the  lightning  arrester  at  the 
station,  but  if  that  station  happens  to  be  a  mile  away,  the 
small  volume  of  current  that  is  carried  by  the  wires  at  the 
enormous  pressure  will  find  its  path  to  earth  by  way  of  the 
machine  frame  in  preference  to  travelling  back  that  naile  to  find 
it.  This,  of  course,  would  not  be  if  the  voltage  was  not  high. 
To  successfully  protect  your  plant  from  lightning  discharges,  be 
it  arc,  incandescent,  or  for  the  supply  of  current  for  power  pur- 
poses, you  must  use  a  good  arrester  and  plenty  of  them. 

A  FEW  days  ago  we  were  invited  to  accompany  a  party  of 
representatives  of  the  press,  who,  through  the  courtesy  of  the 
management  of  the  Niagara  Falls  Park  and  River  Railway,  were 
given  the  pleasure  of  a  trip  across  the  lake  and  a  ride  on  their 
new  electric  cars  up  and  down  by  the  cataract  and  its  rapids, 
above  and  below,  with  opportunities  of  stopping  off  and  viewing 
from  all  standpoints  the  attractions  of  nature  there  presented, 
and  were  entertained  most  hospitably,  so  that  we  carried  away 
a  kindly  remembrance  with  the  inspiration  imparted  by  the 
majesty  and  beauty  and  the  untiring  activity  and  giant  power 


displayed  in  this  fascinating  region.  Elsewhere  in  this  issue  is 
given  an  account  of  the  electric  road  as  an  engineering  accom- 
plishment. It  is  neat  and  sightly  throughout  and  thoroughly 
and  efficiently  built  and  equipped,  and  the  company  are  sparing 
no  pains  or  expense  which  may  further  add  to  the  safely,  ac- 
commodation or  pleasure  of  their  passengers.  Their  safety  is 
especially  looked  after  by  placing  guard  rails  and  rail  braces  on 
curves  to  prevent  tars  gomg  off  the  tracks,  or  getting  away  if 
they  should  go  off  along  the  precipitous  banks  which  they  skirt. 
Besides  this  the  wheels  and  trucks  are  extra  heavy  and  the 
speed  is  moderated  at  these  curves.  Part  of  the  way  down  the 
long  grade  at  Queenston  a  siding  has  been  made,  w  hich  remains 
always  closed,  so  that  if  by  any  chance  a  car  should  gel  away, 
or  if  the  brake  and  reversing  the  motor  should  fail  to  work,  it 
would  run  upon  this,  and  so  prevent  a  runaway  down  the 
Heights,  with  its  consequences.  Most  people  are  familiar  with 
the  sights  about  Niagara,  but  none  have  seen  them  to  as  great 
an  advantage  with  as  great  convenience  and  af  as  little  expense  as 
the  passengers  on  this  road  now  do.  Starting  with  the  historic 
scenes  about  Queenston  and  the  Heights,  the  remains  of  the  old 
suspension  bridge  and  the  fine  view  out  towards  Lake  Ontario 
over  the  quieter  portion  of  the  river,  we  pass  through  a  panor- 
ama of  rapids  and  ravines,  the  whirlpool  and  its  rapids,  of  bridges 
and  glassy  though  swift  water  beneath  with  foam  from  the  Falls; 
the  Falls  and  the  rapids  and  islands  above  ;  till  we  stop  in  the 
quiet  of  Chippewa — twelve  miles,  which  seem  one,  so  much  is 
our  attention  occupied.  To  those  within  reach  of  it,  and 
especially  to  the  people  of  Toronto,  when  taken  in  connection 
with  the  sail  across  the  lake,  this  trip  will  no  doubt  prove 
the  most  attractive  to  those  desiring  a  day's  recreation 
of  all  the  many  attractive  excursions  that  are  to  be  had  here- 
abouts. 

Lubricating  oils  for  use  on  electrical  machinery  are  now  in 
such  steady  demand  that  oil  manufacturers  are  vieing  with  one 
another  in  attempting  to  turn  out  something  better  than  has 
been  supplied  heretofore.  This  leads  us  to  remark  that  the  bad 
working  of  a  dynamo  can  often  be  traced  to  a  non-suitable  lub- 
ricating oil,  not  necessarily  a  bad  oil,  but  one  that  might  be  good 
for  other  uses.  If  there  is  any  piece  of  machinery  that  requires 
a  distinctive  oil  for  use  on  its  bearings  it  surely  is  a  dynamo, 
the  only  suitable  oil  for  which  is  a  purely  mineral  one,  not  one 
containing  as  oils  frequently  do  an  animal  or  vegetable 
admixture.  The  use  of  oil  of  this  character  would  make  very 
little  difference  as  far  as  the  bearings  themselves  are  concerned, 
but  when  it  gets  to  the  commutator,  as  it  is  bound  to  do,  there 
is  constant  danger  of  the  animal  or  vegetable  part  of  it  carboniz- 
ing or  charring  from  the  constant  friction  of  the  brushes  and 
from  the  spark.  This  is  liable  to  produce  a  short  circuiting  of 
some  of  the  segments  and  make  the  machine  so  much  less 
efficient,  to  say  nothing  of  the  damage  it  may  cause  if  continued 
until  a  deposit  of  such  charred  oil  settles  itself  into  all  the  small 
cavities  that  are  frequently  found  in  the  mica  insulations,  particu- 
ularly  after  the  commutator  has  been  to  some  extent  worn 
That  such  an  oil  will  charr  there  is  not  a  particle  of  doubt,  and* 
that  it  might  be  the  cause  of  internal  trouble  in  the  armature 
itself  we  feel  sure  is  a  fact  ;  that  it  can  find  its  way  into  the 
general  run  of  armatures  by  being  splashed  or  sucked  in  from 
the  vicinity  of  the  shaft  is  also  true.  If  this  thin  layer  of  oil  is 
subjected  daily  to  a  temperature  such  as  is  usually  found  in  a 
well  loaded  machine  after  a  few  hours  run,  it  will  eventually 
ozidize,  then  carbonize  and  become  a  conductor  to  a  greater  or 
less  extent  ;  trouble  is  then  bound  to  be  the  result.  We  are  of  the 
opinion  that  this  will  be  found  to  be  the  cause  of  fully  one  half 
the  armature  failures.  We  have  positive  knowledge  that  a  large 
quantity  of  the  oils  bought  for  dynamo  lubrication  contain  either 
lard  or  tallow  oil  as  an  admixture.  This  should  not  be,  and  the 
sooner  oil  men  find  this  out  the  better  it  will  be  both  for  them- 
selves and  the  users.  We  do  not  mean  to  say  that  oils  contain- 
ing these  ingredients  are  not  good  lubricants,  the  reverse  being 
decidedly  the  case,  but  they  are  out  of  place  around  a  dynamo 
and  should  never  be  used.  This  applies  equally  as  well  to 
motors  and  generators.  A  motor  grease  for  street  railway  use 
should  be  made  entirely  of  mineral  products,  and  should  not 
possess  any  animal  fats,  such  as  lard,  stearine  or  tallow.  We 
believe  that  this  is  fast  being  recognized  as  a  fact  by  the  makers 
of  such  greases.    It  will  only  be  a  matter  of  a  very  short  time 
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before  oils  or  greases  containing  these  animal  or  vegetable  ad- 
mixtures will  be  entirely  tabooed  by  users  of  electrical  ap- 
paratus.   

We  have  several  times  referred  to  the  extensive  deposits  of 
mica  existing  in  different  parts  of  Canada,  and  to  the  fact  that 
these  would  likely  prove  of  great  value  on  account  of  the  rarity 
of  the  material  in  other  countries.  Large  investments  in  mica 
mines  in  Canada  have  lately  been  made,  based  on  this  belief, 
and  upon  the  growing  demand  for  the  material  from  Europe 
and  America.  It  is  a  matter  of  regret  therefore,  to  be  told  by 
one  ot  the  largest  buyers  of  mica  for  the  British  Admiralty  and 
other  concerns,  who  has  lately  returned  from  the  World's  Fair, 
that  the  mica  exhibits  from  Bombay,  Calcutta,  and  Australia,, 
are  greatly  superior  to  those  of  Canada,  and  that  if  specimens 
of  such  size  and  quality  as  are  to  be  seen  at  Chicago  can  be  sup- 
plied from  the  places  mentioned,  they  will  rapidly  command  the 
markets  of  the  world.  Owners  of  Canadian  mica  mines  state 
that  the  Canadian  exhibit  at  Chicago  does  not  fairly  represent 
the  Canadian  mica  industry,  and  that  this  is  due  to  the  lack  of 
encouragement  on  the  part  of  the  Government  in  the  way  of 
free  transportation,  etc. 

NOTES  FOR  STEAM  ENGINEERS. 

The  tendency  to-day  is  towards  the  use  of  higher  pressure. 
Not  very  many  years  ago  one  of  the  fittings  required  on  steam 
boilers  was  a  valve  opening  inwards,  so  that  when  steam  went 
down  this  valve  would  open  and  admit  air  and  so  prevent  the 
boiler  from  being  injured  by  a  vacuum  forming  inside.  The 
construction  was  such  that  internal  pressure  of  a  few  pounds 
per  squaie  mch  could  be  safely  carried,  yet  the  pressure  of  the 
atmosphere  applied  externally  was  sufficient  to  put  the  boiler 
out  of  shape.  St^am  boilers  as  made  now  do  not  need  this 
form  of  safety  valve. 

*  * 
* 

As  higher  pressures  are  used  more  intelligence  and  greater 
ability  are  called  for  in  the  men  who  undertake  to  manage 
steam  boilers.  The  notion  that  anybody  who  can  stir  a  fire  is 
good  enough  to  manage  a  steam  boiler  is  almost  as  effectually 
exploded  as  were  some  of  the  old  style  boilers  in  which  steam 
of  a  lifting  pressure  was  raised  by  the  fire  stirring  attendants. 

*  * 
* 

The  man  who  takes  charge  of  a  steam  boiler  should  make 
himself  acquainted  with  it.  He  should  measure  it,  and  examine 
it  both  externally  and  internally,  and  know  what  it  is  he  is  going 
to  raise  steam  in.  He  should  know  what  pressure  might  with 
safety  be  carried  and  at  what  pressure  the  safety  valve  can 
prevent  the  pressure  from  increasing  after  it  does  open.  He 
should  also  examine  the  furnace  and  flues  and  chimney  and  find 
out  how  he  can  legulate  or  control  the  chimney  draught.  He 
should  see  for  himself  where  the  water  supply  is  obtained  and 
judge  of  its  being  sufficient  or  otherwise.  The  pumps  and 
valves,  or  injector  and  connections,  used  for  putting  water  into 
the  boiler  ought  to  be  tested.  It  is  too  late  to  discover  that  the 
pump  will  not  work,  after  steam  is  up  and  the  boiler  is  needing 
more  water. 

*  *  * 

The  water  gauges  are  often  at  fault,  sometimes  from  dirt  in 
the  connecting  pipes  and  frequently  from  carelessness  in  pufting 
them  up.  The  careful  man  will  find  out  for  himself  the  exact 
position  of  the  water  as  shown  by  the  gauges,  and  the  top  of 
the  tubes,  or  other  heating  surface  which  must  be  kept  covered 
with  water.  If  the  boiler  is  a  horizontal  tubular  one  with  water 
gauges  at  the  front  end,  he  will  try  whether  or  not  the  boiler  is 
level,  as  it  may  be  down  at  the  front  enough  to  injure  the  tubes 
at  the  back  end  unless  by  carrymg  the  water  higher  than  is 
necessary  to  cover  them  at  the  front  end.  Having  made  sure 
that  the  water  supply  is  all  right  and  that  water  can  be  put  into 
the  boiler  when  steam  is  on,  and  that  he  can  tell  just  how  high 
the  water  really  is,  he  will  next  see  how  it  can  be  got  out  if  need 
be.  The  blow  off  cock  should  be  dissected.  Some  blow-off 
cocks  are  made  to  sell  and  many  a  fire  stirrer  has  been  sold  by 
them.  If  the  blow-off  cock  cannot  be  safely  opened  and  shut 
again  with  steam  on  in  the  boiler,  then  either  the  boiler  should 
stay  without  steam  or  the  cock  be  removed  to  safer  quarters, 
and  a  better  one  put  on. 

*  *  * 

The  steam  gauge  which  is  intended  to  show  the  amount  of 


pressure  raised  in  the  boiler  should  be  tested  and  compared 
with  a  proper  standard.  It  should  either  be  correct  or  its 
a'niount  of  error  known.  The  connecting  pipe  from  boiler  to 
steam  gauge  should  be  examined,  as  sometimes  the  pipe  be- 
comes choked  with  dirt  and  the  pressure  does  not  reach  the 
gauge.  The  steam  shut  off  valve  and  steam  pipe  becomes 
choked  with  dirt  and  the  pressure  does  not  reach  the  gauge. 
The  steam  shut  off  valve  and  steam  pipe  should  be  tried  so  that 
the  engineer  will  know  that  the  valve  is  actually  on  the  spindle 
— that  it  fits  its  seat,  and  can  be  opened  or  closed  by  turning  the 
wheel. 

*  *  * 

When  the  man  who  is  to  take  charge  of  a  boiler  has  gone  over 
all  the  points  mentioned  his  next  business  would  be  to  get  up 
steam.  There  are  some  men  who  still  seem  to  think  that  it  is 
a  sign  of  smartness  and  ability  to  get  up  steam  with  as  little 
loss  of  time  as  possible  and  they  will  make  a  boast  of  the 
number  of  minutes  it  took  to  get  60  lbs.  pressure  from  cold 
water.  The  careful  man  of  experience  will,  however,  rather 
take  as  long  as  possible  to  get  up  steam,  especially  if  it 
is  a  new  boiler,  with  new  brickwork  about  it.  The  great  con- 
sideration should  be  to  heat  the  boiler  as  uniformly  as  possible, 
in  order  to  avoid  having  it  strained  by  unequal  expansion.  After 
the  water  is  hot  and  there  is  some  steam  pressure  on,  the  fire 
may  be  made  brighter  and  the  process  hastened  a  little.  All 
sudden  changes,  either  from  a  lower  to  a  higher  pressure,  or 
from  a  higher  to  a  lower,  should  be  carefully  avoided. 

*  *  * 

The  duty  of  the  man  in  charge  may  be  summed  up  as  consist- 
ing in  keeping  up  steam  with  safety  to  boiler  and  all  its  fittings 
and  with  the  most  economical  use  of  fuel.  The  motto  should 
be  safety  first,  economy  second,  and  faithful  diligence  and  clean- 
Hness  all  the  time. 
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PARTICULARS    REGARDING    THE   SECOND   ANNUAL  CONVEN- 
TION.— AN  INTERESTING  PROGRAM. 

As  the  present  number  of  the  Electrical  News  goes  to 
press,  a  meeting  of  the  Executive  Committee  of  the  Canadian 
Electrical  Association  is  being  held  in  Toronto,  to  formulate  the 
program  and  advance  the  arrangements  for  the  second  annual 
convention.  While  we  are  not  in  a  position  to  print  the  pro- 
gram of  proceedings,  we  are  able  to  outline  to  some  extent 
the  character  which  it  will  probably  assume. 

The  Executive,  at  a  meeting  held  a  couple  of  months  ago,  de- 
cided that  the  convention  should  be  held  on  the  Toronto  Indus- 
trial Exhibition  grounds  on  Tuesday  and  Wednesday,  the  13th 
and  14th  of  September,  during  the  second  week  of  the  Exhibi- 
tion. Subsequent  events  indicate  that  the  proceedings  of  the 
convention  will  occupy  Thursday  also.  In  our  last  issue  it  was 
stated  that  half  a  dozen  papers  on  as  many  different  subjects, 
and  relating  to  the  various  departments  of  electrical  work,  had  * 
been  promised.  These  will  include  a  paper  by  Mr.  E.  Carl 
Breithaupt,  of  Berlin,  Ont.,  on  "Electric  Street  Railways";  a 
paper  by  Mr.  A.  C.  McCallum,  of  Peterboro',  on  "  Water 
Wheels";  a  paper  by  Mr.  E.  B.  Merrill,  Toronto,  on  "Electri- 
cal Education  ";  a  paper  by  Mr.  L.  B.  McFarlane,  Montreal,  on 
"The  History  of  the  Telephone  in  Canada;"  also  papers  by 
Messrs.  Fred  C.  Robertson,  of  the  C.  P.  R.  Telegraph  Co., 
and  John  Langton  Toronto,  the  exact  titles  of  which  we 
are  at  present  unable  to  state.  The  authors  are  now  at  work 
on  these  papers,  manuscript  of  which  it  is  hoped  will  be  in  the 
hands  of  the  Secretary  by  the  20th  of  the  present  month,  in 
order  that  printed  copies  of  the  papers  may  be  obtained  and 
forwarded  to  members  of  the  Association  for  perusal  prior  to  the 
convention.  If  this  can  be  accomplished  the  discussion  on  the 
papers  should  be  of  a  more  intelligent  and  valuable  character 
than  it  was  possible  for  such  discussion  to  be  under  the 
impromptu  method  which  obtained  at  the  two  former  con- 
ventions. 

It  is  hoped  that  the  authors  of  the  papers  will  see  the  impor- 
tance of  completing  them  by  the  date  mentioned,  and  that  mem- 
bers will  thoroughly  digest  them  and  come  to  the  convention 
prepared  to  express  their  views  thereon. 

At  the  last  convention,   notwithstanding  the  disadvantage 
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under  which  members  were  placed,  by  reason  of  not  having  had 
the  opportunity  of  perusing  the  papers  in  advance,  the  discus- 
sions were  a  most  interesting  and  valuable  feature  of  the  meet- 
ings. We  doubt  not  that  on  this  occasion  they  will  be  increas- 
ingly so. 

In  addition  to  the  papers,  there  vvill  be  the  addresses  of  the 
retiring  and  incoming  presidents,  togelher  with  reports  of  the 
year's  transactions,  consideration  of  recjuiied  amendments  to  the 
constitution  and  by-laws,  report  of  the  Statistical  Committee, 
which  has  succeeded  in  collectmg  a  considerable  amount  of 
valuable  data  relative  to  the  number  and  capacity  of  electric 
plants  in  Canada,  and  the  conditions  under  which  they  are  being 
operated.  The  need  of  statistics  of  this  character  has  been  felt 
on  many  occasions,  and  no  doubt  the  committee's  report  will 
furnish  valuable  information  as  well  as  food  for  thought  and 
discussion  by  members  whose  capital  is  embarked  in  the 
electrical  business. 

This  being  the  annual  convention,  the  members  will  be  called 
on  to  select  a  competent  staff  of  officers  to  manage  the  affairs  of 
the  Association  for  the  succeeding  twelve  months.  We  need  not 
enlarge  upon  the  importance  of  this  matter  further  than  to  say 
that  every  member  who  has  the  interest  of  the  Association  at 
heart  should  be  present  and  assist  to  make  the  selection  the  best 
that  could  possibly  be. 

All  that  we  have  said  thus  far  has  related  exclusively  to  the 
business  features  of  the  Convention.  We  fancy  we  hear  more 
than  one  member  soliloquize  :  "  What  about  the  social  side  of 
the  Convention?"  Ay,  what  indeed!  Was  there  not  a  social 
side  to  both  the  former  conventions  ?  Those  who  were  there, 
as  well  as  those  who  read  the  reports  of  the  proceedings,  need 
no  answer  to  this  enquiry,  knowing  that  on  both  occassions  the 
sociability  was  pronounced  and  enjoyable. 

At  the  approaching  convention  a  rare  opportunity  is  to  be 
afforded  the  members  of  combining  enjoyment  with  instruction. 
An  invitation  has  been  received  from  Mr.  W.  A.  Grant,  manager 
of  the  Niagara  Falls  Park  and  River  Railway,  to  the  delegates  to 
the  convention  to  take  atrip  over  the  line  on  Thursday,  15th 
Sept.  In  his  invitation  Mr.  Grant  says:  "We  will  supply  a 
special  car  for  them,  and  will  do  everything  in  our  power  to  add 
to  the  enjoyment  of  their  trip."  A  description  of  this  most  in- 
teresting piece  of  electric  railway  construction  appears  elsewhere 
in  the  present  number,  and  the  opportunity  which  will  be  afforded 
of  examining  it  in  detail  is  one  which  no  member  of  the  Associa- 
tion should  forego. 

But  this  is  not  all.  An  invitation  has  likewise  been  extended 
to  the  delegates  by  the  owners  of  the  celebrated  steamer  "Maid 
of  the  Mist,"  to  take  a  trip  on  the  Niagara  river  and  view  the 
beauties  of  the  cataract  from  on  board  the  steamer,  of  which  Capt. 
Carter,  Superintendent  of  the  Niagara  Falls  Electric  Light  and 
Power  Co.,  is  the  well  known  commander.  In  this  connection 
the  following  program  has  been  suggested  :  Embark  at  Toronto 
on  Niagara  Navigation  Company's  steamer  at  seven  o'clock  a.m., 
landing  at  Queenston  shortly  after  nine  o'clock;  trip  of  inspec- 
tion over  Niagara  Falls  Park  and  River  Railroad  from  Queens- 
ton  to  Chippewa,  then  back  to  the  power  house  at  Table  Rock  ; 
next  under  the  Falls  at  Table  Rock  ;  back  to  New  Bridge  for 
lunch  at  Cliff  House;  shortly  after  two  o'clock  take  the  boat 
on  Canadian  side ;  cross  to  American  side  ;  go  up  elevator  to 
Prospect  Park ;  take  electric  cars  to  tunnel  district ;  return  to 
tower  ;  next  back  by  elevator  to  boat ;  boat  by  way  of  the  Falls 
to  Canada  side  ;  take  cars  for  Queenston  at  4.30,  and  at  Queens- 
ton  take  steamer  for  return  to  Toronto. 

We  have  no  doubt  that  a  program  similar  to  the  above  will  be 
adopted  by  the  Executive  Committee.  We  have  to  congratulate 
the  members  of  the  Association  on  the  delightful  prospect 
which  awaits  them.  We  learn  that  the  Association  will  bear 
the  bulk  of  the  expense  and  that  the  cost  of  the  trip  to  each 
member  will  not  exceed  one  dollar.  Under  these  circumstances, 
no  one  should  fail  to  share  in  the  enjoyment  and  instruction 
which  the  occasion  will  afford. 

Too  much  cannot  be  said  in  praise  of  the  generosity  of  the 
railway  and  steamboat  companies  in  placing  such  a  pleasant 
outing  at  the  disposal  of  the  Association.  The  Industrial  Ex- 
hibition Association  also,  through  their  manager,  Mi.  H.  J. 
Hill,  have  promised  to  assist  in  every  way  possible  to  enhance 
the  interest  of  the  meeting.    It  is  also  learned  that  several  elec- 


trical manufacturing  and  supply  firms  have  secured  the  necessary 
space  and  are  making  arrangen'tents  for  an  attractive  exhibit  of 
electrical  appliances. 

In  addition  to  all  this  there  is  the  Industrial  Exhibition,  which 
of  itself  attracts  several  hundred  thousand  visitors  each  year  to 
the  city. 

Therefore,  whether  viewed  from  the  standpoint  of  profit  or 
pleasure,  the  second  annual  convention  of  the  Canadian  Elec- 
trical Association  gives  promise  of  being  by  far  the  best  that  has 
yet  been  held. 

Persons  interested  in  electricity  who  have  not  as  yet  connected 
themselves  with  the  Association  should  send  in  their  application 
for  membership  at  once  to  the  Secretary  and  take  a  part  in  the 
convention. 


MUNICIPAL  ELECTRIC  LIGHTING. 

The  report  of  the  Electric  Light  Department  of  New  West- 
minster, B.C.,  for  the  past  year  shows  that  the  municipal  electric 
light  plant  has  earned  a  considerable  profit  for  the  city  during 
the  last  three  months  of  the  year.  During  this  period,  the 
receipts  for  lighting  were  $6,112,  including  $2,000  for  street 
lights.  The  expenses  for  maintenance,  etc.,  were  $3,699  and  for 
interest  and  sinking  fund,  $1,505,  making  a  total  of  $5,204. 

The  station,  which  is  under  the  management  of  Mr.  P.  Bow- 
ler, the  city  electrician,  is  conducted  as  if  it  were  a  private  insti- 
tution, and  a  charge  is  made  to  the  various  city  departments  for 
the  lights  furnished  them.  A  general  lighting  business  is  carried 
on  and  lights  are  furnished  the  citizens,  but  at  higher  rates  than 
those  charged  the  city  departments.  These  rates  are,  however, 
as  low  as  it  is  possible  to  make  them,  and  are  as  follows  :  2,000 
c.p.  arc  lights  burning  all  night  for  public  lighting,  25  cents  a 
night;  commercial  lights  burning  till  midnight,  50  cents  ;  current 
for  incandescent  lights,  by  meter,  one  cent  an  hour  for  a  16  c.  p. 
lamp;  by  contract,  one  dollar  a  month. 

The  station  has  a  capacity  of  2,115  incandescent  lights,  and 
100  arc  lights,  current  being  furnished  by  Royal  alternating  and 
arc  light  dynamos.  The  steam  plant  consists  of  a  150  and  a  180 
h.  p.  Corliss  engine  and  four  80  h.  p.  tubular  boilers.  The  refuse 
from  a  large  saw  mill  is  used  for  fuel. 

To  meet  the  demand  for  lights,  $15,000  has  been  voted  to 
extend  the  station,  and  a  1,500  light  alternator  with  new  engine 
and  boiler  has  been  purchased. 


PERSONALS. 

Mr.  L.  E.  Marple,  of  Chicago,  has  been  appointed  electrical  engineer  of 
the  Montreal  Park  and  Island  Railroad  Company. 

Mr.  J.  Henry,  formerly  tool  designer  with  the  Canadian  General  Electric 
Coinpany,  Peterboro',  has  accepted  a  position  in  New  York. 

Mr.  J.  B.  Griffith  has  been  appointed  to  succeed  his  brother,  the  late 
T.  B.  Griffith,  as  manager  of  the  Hamilton  Street  Railway  Co. 

Mr.  John  Albinson  has  been  appointed  chief  engineer  and  electrician  of 
the  Hotel  Vancouver  and  the  C.  P.  R.  Opera  House  at  Vancouver,  B.C. 

G.  H.  Campbell,  manager  of  the  Winnipeg  Electric  Street  Railway  Co., 
paid  a  visit  of  inspection  to  the  Toronto,  Montreal  and  Ottawa  railways, 
recently. 

Mr.  H.  Woodman,  who  has  been  for  a  long  time  with  the  Royal  Electric 
Co.,  has  resigned  his  position  with  that  company  to  accept  one  with  the 
Montreal  Street  Railway  Co.  and  is  now  in  charge  of  the  power  house  of 
the  latter  company. 

Mr.  Lewis  Burran  has  severed  his  connection  with  the  Royal  Electric  Co.  X 
and  accepted  the  position  of  electrical  engineer  of  the  Montmorency  Electric 
Power  Co. ,  of  Quebec.    Mr.  Burran  has  had  an  extensive  practical  experi- 
ence in  electrical  matters  and  is  very  well  qualified  for  the  position  he  is  to 
fill.  ' 

Mr.  John  Inglis  has  been  appointed  successor  to  the  late  John  A.  Wills, 
as  chairman  of  the  Toronto  Technical  School  Board.  Alderman  John 
Bailey  has  been  appointed  vice-chairman.  At  the  meeting  at  which  these 
appointments  were  made,  several  of  the  members  expressed  a  sence  of  their 
deep  regret  at  the  sudden  death  of  Mr.  Wills. 


The  cost  of  construction  of  the  C.  P.  R.  Telegraph  line  from  Revelstoke 
to  Kalso  and  Nelson,  B.  C,  will  be  about  $20,000.  The  work  has  been 
commenced  and  will  be  completed  by  the  middle  of  September. 

Messrs.  W.  G.  Moncrief,  G.  A.  Larkin  and  .A..  M.  Macdonell,  of  Toron- 
to;  Arthur  Goodby,  of  Portland,  Ore. ,  and  W.  C.  Buckley,  of  Chicago, 
under  the  name  of  the  Southwick  Oil  ("ompany  (Ltd.),  have  t)een  granted 
letters  ol  incorporation  for  the  purpose  of  acquiring  and  controlling  the  busi- 
ness formerly  carried  on  by  Messrs.  W.  G.  Moncrief  and  G.  A.  Larkin,  deal- 
ers in  lubricating  oils  and  similar  engineers'  supplies.  The  capital  stock  of 
the  company  is  $25,000. 
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THE  NIAGARA  FALLS  PARK  AND  RIVER  RAILWAY. 

A  NEW  electric  railway  which  is  intended  to  }>ive  visitors  the 
best  opportunity  of  viewing  to  advantage  America's  greatest 
wonder — Niagara — has  lately  been  completed  and  put  in  opera- 
tion. )This  road  extends  for  twelve  miles  on  the  Canadian  side 
of  the  Niagara  river,  from  the  wharf  at  Queenston,  where  it 
connects  with  the  Toronto  and  other  boats,  to  the  village  of 
Chippewa,  three  miles  above  the  Falls,  keeping  along  the  bank 
of  the  river  all  the  way  excepting  for  a  short  sinuous  detour 
which  it  makes  in  climbing  the  Heights  at  Queenston.  It  gives 
a  complete  view  of  the  ri\'er  throughout  those  parts  which  are 
visited  by  the  tourist,  following  the  windings  of  the  bank  so  as 
to  keep  it  continu^illy  in  sight.  '  It  has  been  a  year  and  a  half 
in  building,  and  though  it  has  only  been  running  since  about 


Sketch  Showing  Route  of  Niagara  Falls  Park  and 
River  Railway. 


the  first  of  June,  the  accommodations  are  being  taxed  to  the 
utmost  to  supply  the  demands  of  the  increasing  traffic.  The 
company,  however,  are  meeting  this  by  increasing  their  equip- 
ment as  fast  as  possible,  and  some  forty  cars,  or  twenty  trains 
of  motor  cars  and  trailers,  are  now  in  use. 

There  is  at  present  a  single  track,  with  some  twenty  turn-outs, 
but  it  may  be  advisable  in  the  near  future  to  have  a  double  track 
to  facilitate  the  moving  rapidly  of  such  large  crowds  as  are  met 
with  in  excursion  traffic.  As  it  is,  the  road  has  made  a  good 
record,  carrying  1200  passengers  from  the  Falls  to  Queenston 
in  an  hour  and  a  half  at  one  time,  and  at  another  moving  six 
loaded  trains  of  twelve  cars  up  the  long  grade  at  Queenston 
at  once,  the  lower  power  house  supplymg  the  power. 

Though  built  primarily  for  passenger  traffic,  there  is  some 
likelihood  of  its  also  being  used  lucratively  for  carrying  light 


freight,  such  as  fruit,  etc.,  down  to  Queenston  to  be  shipped  to 
Toronto  and  other  lake  ports.  The  running  conditions  for  the 
winter  are  as  yet  somewhat  uncertain,  but  it  is  intended  that  at 
least  the  part  of  the  road  about  the  Falls  shall  be  run  continu- 
ously throughout  that  season.  — 
The  road  in  construction  and  management  is  wholly  Cana- 
dian. Mr.  E.  B.  Osier,  Toronto,  is  the  President  of  the  Board 
of  Directors,  Mr.  Wm.  Hendrie,  Hamilton,  vice-president,  and 
Mr.  R.  A.  Smith,  Toronto,  secretary.  Mr.  W.  A.  Grant,  who 
has  been  connected  with  the  Grand  Trunk  and  Canadian  Pacific 
railways  for  a  number  of  years,  is  the  general  manager  of  the 
road.    He  was  in  the  superintendent's  office  of  the  G.  T.  R.  in 

1884,  and  with  the  general  superintendent  of  the  C.  P.  R.  in 

1885,  and  was  Mr.  Van  Home's  secretary  from  1887  to  1892. 
He  is  a  gentleman  of  energy  and  capability,  and  has  risen  rapidly 
to  the  place  he  now  holds.  Mr.  W.  Phillips,  who  is  a  member  of 
-the  Canadian  and  Ontario  Associations  of  Stationai~y  Engineers, 
from  the  latter  of  which  he  holds  a  first-cla.ss  certificate,  and  who 
has  had  an  extended  experience  in  steam  and  electrical  engi- 
neering, is  the  mechanical  and  electrical  engmeer  in  charge. 

Following  are  some  of  the  more  important  details  of  construc- 
tion and  equipment  : 

THE.  ROAD  BED. 

The  road  was  laid  out  under  the  direction  of  Mr.  W.  T.  Jen- 
nings, C.E.,  of  Toronto,  who  also  planned  the  power  plant  at  the 
Falls,  the  tail-race  tunnel,  wheel  pit,  etc.  In  general  construction 
the  road-bed  is  similar  to  and  follows  the  best  railroad  practice, 
excepting  that  quicker  curves  and  steeper  grades  are  here  allowed. 
The  curves,  however,  are  not  as  sharp  nor  the  grades  as  steep  as 
are  found  on  most  street  railways  using  similar  equipment.  The 
road  following  the  river  bank,  there  are  many  curves.  The 
quickest  of  these,  above  the  Falls,  has  85  feet  radius.  The 
grades  also  vary  considerably.  The  most  severe  is  that  at 
Queenston,  i  yd  miles  long  and  from  3  to  5.5  per  cent.,  with  a  total 
drop  of  346  feet.  Besides  this  there  is  a  short  grade  of  5.5  per 
cent,  near  the  upper  suspension  bridge  and  several  more  of  from  3 
to  4  per  cent.  The  road-bed  is  16  feet  wide  on  fills  and  20  feet  in 
cuttings.  56  lb.  standard  C.  P.  R.  steel  T  rails  are  double- 
spiked  to  hemlock  and  cedar  lies  with  broken  stone  ballast  and 
for  a  considerable  part  solid  rock  bottom,  making  a  very  smooth 
and  firm  track.  Guard  rails  and  rail  braces  are  used  on  all 
curves.  Automatic  split-rail  switches  are  used.  The  bridges 
are  mostly  of  steel  or  else  standard  railway  trestles,  and  were 
constructed  by  the  Hamilton  Bridge  Company.  Over  the  ravine 
running  west  from  the  whirlpool  there  is  a  trestle  biidge  500 
feet  long  and  135  feet  high,  and  at  the  Dufferin  Islands  there 
are  three  truss  bridges,  the  longest  of  which  has  a  span  of  400 
feet.  Platforms  are  built  for  the  accommodation  of  passengers 
at  the  more  important  stopping  places  along  the  route. 

The  Canadian  General  Electric  Co.,  of  which  Mr.  Frederic 
Nicholb_j.s ,  gsneral  manager,  had  charge  of  the  pole  and 
overhead  construction,  and  have  furnished  and  placed  the 
electrical  equipment  generally,  the  pole  work  etc.,  being  under 
the  direction  of  Mr.  T.  S.  Russell,  the  company's  civil  engineer, 
and  the  electrical  work  under  the  direction  of  Mr.  Wm.  Ruther- 
ford, its  electrical  engineer.  Excepting  for  two  and  a  half  miles 
through  the  park,  the  poles  are  of  cedar  set  about  90  feet  apart 
and  six  feet  deep,  about  half  of  them  being  imbedded  in  rock 
concrete.  They  are  painted  black  below  and  white  above,  and 
give  the  road  a  very  ship-shape  appearance.  The  pole  brackers~^l 
are  neat  and  are  so  designed  that  ore  may  be  placed  on 
each  side  of  a  pole,  as  they  are  in  the  case  of  turn-outs 
or  as  they  would  be  used  for  a  double  track,  the  poles  being 
between  the  tracks.  Through  the  park  the  poles  are  constructed 
of  6  in.,  5  in.,  4  in.  and  3  in.  standard  steel  tubing,  provided  with 
brackets  rather  more  ornamental  than  those  on  the  wooden 
poles,  and  each  surmounted  by  a  hood,  beneath  which  are  five 
incandescent  32  c.  p.  100  volt  lamps,  which  are  fed  from  a 
separate  circuit,  and  grounded  on  the  poles,  the  poles 
themselves  being  carefully  grounded.    The  overhead  parts 
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are  of  T.  &  H.  design.  The  tioUey  wire  is  of  00  B.  W.  G. 
copper,  hard  drawn,  divided  into  sections  insulated  from 
one  another  and  separately  fed  at  their  centres.  P'rom  the  upper 
station  there  are  seven  feeders,  two  running  south  of  /z  and  i  }i 
miles  length  No.  o  B.  &  S.,  and  five  north  ;  one  and  two  X  and 
2  miles  of  o  B  &  S.  ;  three,  3  miles  of  000  B.  W.  G.;  four  4 
miles  0000  B.  W.  G. ;  and  five  consisting  of  miles  ,000000  B. 
W.G.  in  series  with  three  miles  00  B.  W.  G. — All  aoe  weather- 


attached  to  the  bottom  plates  for  the  water  wheels.  The  pen- 
slocks  are  carried  on  cast  iron  box  girders  which  are  supported 
by  cast  iron  pillars.  These  girders  are  planed  off,  and  the 
bottom  plates  of  penstocks  are  turned  so  is  to  ensure  true  even 
bearing  surfaces.  The  water  wheels  are  the  well  known  "  New 
American"  turbines. ;ind  are  particularly  adapted  for  electrical 
work.  There  are  two  45  inches  in  diameter,  with  accommodation 
in  the  wheel  pit  for  a  third,  and  each  capable  of  developing 

1,000  horse 


Power  House  of  the  Niagara  Falls  Park  and  River  Railway. 


power  under 
the  head  of 
water  men- 
tioned aboveTy 
They  make*^ 
2  2  I  revolu- 
tions per  min- 
ute when  at 
work.  The  up- 
right  shafts 
are  forged 
steel  6  inches 
in  diameter  ; 
they  are  sup- 
ported by  four 
iron  bridgie- 
trees  in  each 
penstock,  and 
are  fitted  with 
lignum  V  i  tae 
boxes  and 
thrust  bear- 
ings. The 


proof  insulated  wire  and  the  sizes  larger  than  00  are  in  cable. 

The  lower  power  house  feeds  directly  into  the  trolley  wire  at 
two  points  on  the  yrade  in  front  of  and  behind  the  station,  and 
supplies  a  section  of  about  i  }4  miles,  which  includes  the  long 
heavy  grade  at  Queenston. 

Switches  are  so  arranged  that  the  whole  line  may  be  supplied 
from  either  power  house  on  occasion.  For  a  time  the  lower  one 
supplied  the  whole  line  before  the  upper  one  was  started. 

Double  copper  bands  well  riveted  and  sweated  on,  connect 
successive  rails.  Cross  connections  are  made  every  third  or 
fourth  rail  and  grounds  are  made  to  the  river  at  intervals  of  about 
a  half  mile. 

POWER  PLANT. 

There   are  two   power   houses ;   a   large   stone  structure^ 
designed   by    Mr.  J.  A.    Balfour, -of  -Hamilton^  stands  just 
above  the  Falls.    It  is  shown 
in  end  elevation  in  the  accom- 
panying cut,  from  a  photograph 
tak^H — bef&re  completion.  J^t— 
side  elevation  it  is  really  a  very 
handsome  building.  The  second 
one  is  of  less  architectural  pre- 
tensions and  is  situated  a  short 
distance    from   the    wharf  at 
Queenston. 

The  chief  engineer,  Mr.  Jen- 
nings, entrusted  Mr.  W.  Ken- 
nedy, jr.,  to  design  plans  for  the 
construction  of  the  water  power, 
as  also  the  arrangement  of  the 
machinery  in  connection  there- 
with in  the  power  house  at  the 
Falls.  The  head  of  water  utilized 
^J^'— 7  is  57  feet.  The  wheel  pit  is  85 
'  feet  deep,  the  tail  water  at  the 
fj-i  Mj>ottom  standing  at  about  12 
feet.  The  tail  race  tunnel  is  600 
Vl^^-"^  feet  long  and  discharges  underneath  the  Falls.  The  water  is 
carried  in  a  headrace  from  the  foot  of  the  upper  rapids  into  a 
cut  stone  foi-ebay  which  is  fitted  with  iron,  headgates  7}4  feet  in 
diameter.  From  this  forebay  the  water  is  conducted  through 
two  intake  pipes  tp  two  vertical  penstocks  44  ft.  deep  and  yyi  ft. 
in  diameter,  made  from  )4  steel  plate.  These  penstocks  are 
enlarged  to  io-6  diameter  for  five  feet  up  from  the  bottom  to 
receive  the  water  wheels,  and  have  steel  draft  tubes  9  feet  long 


driving  gears  on  the  tops  of  the  upright  shafts  are  mortise  wheels 
75  inch  diameter,  18  face  and  5X  pitch.  The  iron  pinions  on  the 
lire  shaft  are  66)4  inch  diameter  and  the  teeth  are  dressed  on 
both  sides.  These  gears  are  banded  with  heavy  wrought  iron 
bands.  Each  pair  of  wheels  weighs  over  6  tons.  They  run  about 
four-fifths  of  a  mile  per  minute  at  the  pitch  lines.  The  water 
wheels  are  set  on  a  line  parallel  with  the  sides  of  the  power 
house.  The  line  shaft  is  forged  steel  7^  inches  in  diameter,  and 
is  carried  on  four  massive  cast  jron  box  bridgetrees  supported  on 
four  heavy  box  girders  or  beams  which  lie  over  the  mouth  of  the 
wheel  pit.  The  outer  sides  of  this  shaft  are  carried  on  heavy 
iron  stands,  provided  with  ball  and  socket  boxes.  The  pinion 
gears  and  driving  pulleys  are  fitted  on  it,  the  pulleys  being  furn- 
ished with  very  neat  friction  clutches  capable  of  picking  up 
and  transmitting  350  horse  power  each. 


As  either  of  the  water  wheels  is  capable  of  developing  more 
power  than  is  required  to  drive  the  whole  of  the  present  electric 
plant,  only  one  is  used  to  do  the  work,  the  other  being  held  in 
reserve  in  case  of  accident,  the  shafting  ha\  ing  been  designed 
to  provide  for  such  contingencies. 

The  regulation  of  the  turbine  gates  is  at  present  accomplished 
by  hand,  but 't  is  intended  to  have  automatic  regulators  consist- 
ing of  resistance  shunts  connected  with  each  of  the  generators 
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to  take  sufficient  current  to  maintain  the  load  on 
the  generators  and  therefore  on  the  turbines,  prac- 
tically constant,  so  that  the  gates  will  not  need 
constant  attention  as  now.   The  objection  to  gate 
regulation  is  that  if  it  works  quickly  enough  to 
maintain  a  constant  speed  it  would  throw  severe 
strains  upon  the  turbine  equipment  by  suddenly 
stopping  the  flow  of  such  large  quantities  of  water 
as    are    here  em- 
ployed, and  of  course 
the  sudden  changes 
of  load  which  are  met 
with  in  railroad  prac- 
tice act  very  severely 
upon  the  whole  pow- 
er plant. 

Messrs.  Wm.  Ken- 
nedy &  Sons,  of 
Owen  Sound,  Ont., 
were  the  contractors 
for  the  water  wheels, 
penstocks,  shafting, 
gearing,  etc.,  etc., 
and  although  the 
bulk  of  the  work  in 
connection  with  plac- 
ing this  machinery 
had  to  be  done  dur- 
ing the  cold  stotmy 
weather  of  the  latter 
part  of  last  winter, 
without  covering 
from  the  heavy  spray 
from  the  Falls,  and 
under  other  very 
difficult  surround- 
ings, yet,  without  any 
preliminary  run  the 
machinery  was  set  to 
work  on  the  loth  of  June  last  and  run  continuously  for  15  hours 
per  day  ever  since  without  stop  or  trouble  of  any  kind,  which  is 
certainly  an  indication  that  their  work  has  been  well  done. 

The  power  house  and  wheel  pit  have  been  constructed  to 
allow  for  extension,  as  there  is  some  probability  of  the  company 
supplying  power  to  run  stationary  motors  in  the  neighborhood 
of  the  Falls.  Illustrations 
of  the  water  wheels  em- 
ployed are  given  herewith. 

For  each  turbine  there 
Will  be  four  generators,  the 
style  selected  has  been  the 
T.  H.  multipolar  of  200 
kwt  capacity.  These  gen- 
erators, as  well  as  the 
motors  in  the  cars,  and 
indeed  the  whole  of  the 
electrical  apparatus,  were 
manufactured  at  the  Peter- 
boro'  works  of  the  Canadian 
General  Electric  Co. 

The  switch  board  is  divid- 
ed m  seven  sections  and  is 
of  polished  slate  set  in  an 
iron  frame.  Following  the 
course  of  the  current  from 
the  positive  brush  we  have 
in  order  :  three-way  switch 
machine  meter,  buss  bar,  in 
three  sections,  for  the  three 
machines  at  present  run- 
ning, feeder  switches,  feeder 
meters  of  the  Edison  type, 
then  out  to  the  feeders ; 
returning  from  ground  through  total  meter,  ground,  buss, 
then  through  machine  circuit  breakers  of  T.  H.  pattern,  to 
three-way  switch  and  back  to  machine  passing  through  series 
field  and   negative  biush.    Switches  also  provide  that  parts 


of  the  line  may  be  kept  at  a  higher  pressure  than 
others  by  connecting  the  corresponding  feeders 
with  a  generator  or  generators  isolated  from  the 
rest.  The  potential  at  this  station  is  kept  at  from 
550  to  600  and  the  average  current  runs  from  300 
to  400  amperes. 

The  motive  power  at  the  lower  station  is  steam, 
the  boilers  and  engines  coming  from  the  Goldie  & 
McCuUough  Co.,  of  Gait.    There  are  two  tubular 
boilers  of  seven-sixteenth  inch  steel,  rated  at  150 
horse-power  each,  two  Wheelock  condensing  en- 
gines 17x38,  with  large  driving  wheel  and  with  a 
clutch  coupling  so  that  they  may  be  run  in  conjunc- 
tion.    At  present 
these  drive  an  Edi- 
son  and  a  T.  H. 
generator    of  100 
kwtseach.  The  two 
are  not  used  con- 
tinually, one  being 
sufficient    for  the 
average  load.  The 
other  is  thrown  in 
on  special  occasion. 

The  switch  board 
is  in  two  sections 
and  the  current 
passes  from  the 
positive  brush, 
through  three-way 
switch,  T.H.  meters, 
buss-bar,  feeders 
ground,  buss,  cir- 
cuit breakers,  three- 
j  way  switch  and 
back  to  the  gen- 
erator. 

Cars  and  Car 
Equipment. — The 
cars  have  been  constructed  by  Patterson  &  Corbin,  of  St.  Cathar- 
ines, and  include :  10  observation  motor  cars,  with  three  seats 
running  lengthwise  and  with  double  truck,  lo  open  motor  cars 
with  reversible  cross  seats,  3  closed  motor  cars  of  ordinary 
type,  I  parlor  car,  i  baggage  car,  12  open  trailers  with  reversible 
cross  seats  and  4  closed  cars.  They  are  handsome  and  well  built 

an^  in  keeping  with  the 
general  excellence  of 
equipment  of  the  road. 
The  trucks  furnished  by 
the  McGuire  Manufactur- 
ing Company  of  Chicago,  ■ 
are  specially  heavy,  the 
wheels  are  33  in.  diam. 
with  3|  in.  tread  and 
in.  flange.  Each  car  is 
run  by  two  T.H.  W.P.  50 
motors  of  25  h.  p.  each. 
They  are  operated  with 
the  new  series  parallel 
controller,  there  being  no 
field  commutation  as  in 
the  Edison  system.  The 
gradations  in  power  are 
obtained  by  the  use  of  a 
rheostat  and  by  changing 
the  two  motors  from 
parallel  to  series  with  re- 
spect to  each  other  or 
vice-versa. 

There  is  at  present  one 
car  house,  situated  near 
Chippawa,   with  accom- 
modation for  25  cars  ;  a 
second  one  will  soon  be  built  near  the  centre  of  the  line. 

At  the  whirlpool  rapids  there  is  an  incline  railway  which  is  run 
in  connection  with  the  road,  and  which  is  worked  after  a  novel 
though  simple  manner.    There  are  two  cars  with  seats  in  steps 


August,  1893 


CflNflDIflN    ELECTF^ICALi  J^EWS 


iii. 


made  to  hold  from  1 5  to  20  people.  These  are  on  the  inclined 
rails  and  are  connected  to  each  other  by  a  double  steel  cable 
which  passes  over  a  drum  at  the  top  of  the  slope,  so  that  when 
one  car  is  descen  ling  the  other  is  ascending,  and  when  one  is 
at  the  bottom  the  other  is  at  the  top.  The  drum,  and  with  it  the 
cars,  is  stopped  by  a  friction  brake  worked  by  a  man  at  the  top. 
Each  car  is  provided  with  a  large  tank  underneath  the  seats  and 
when  the  car  is  at  the  top,  water,  which  is  supplied  from  a 
neighbormg  stream,  is  poured  rapidly  into  this  until  there  is  suffici- 
ent to  overbalance  the  car  below,  which  hasm  the  meantime  been 
discharged  when  it  reached  the  bottom.  The  capacity  of  the 
tank  is  sufficient  to  allow  the  car  going  down  light  to  bring 
up  the  other  loaded. 

SPARKS. 

The  Calgary  Light,  Power  &  Heating  Company  is  seel<ing  incorporation. 
The  Edmonton  Electrical  Company  have  made  application  for  incorpora- 
tion. 

The  Keegans-lVIilne  Company,  of  Montreal,  who  were  burned  out  last 
February,  have  assigned. 

The  Hamilton,  Grimsby  and  Beam.sville  Electric  Railroad  bonus  by-law 
has  been  carried  at  Hamilton. 

The  Steam  Boiler  and  Plate  Glass  Insurance  Company  has  received  a 
license  to  transact  business  in  Canada. 

Mr.  George  Perkins  has  purchased  the  Links  Mica  Mine  in  Hull  Town- 
ship, and  has  about  16  men  employed  thereon. 

The  Town  of  Waterloo,  Que. ,  intend  using  the  water  power  at  Brome 
Lake  outlet,  for  runnmg  an  electric  light  plan  . 

The  Lethridge  Waterworks  and  Electric  Light  Company  have  let  the 
contract  for  the  construction  of  their  power  house. 

The  Hamilton  Street  Railway  Company  have  recently  placed  another 
dynamo  and  engine  in  their  power  house. 

George  Barbeau  a  line  man  in  the  employ  of  the  Standard  Electric  Com- 
pany, Ottawa,  was  killed  a  few  days  ago  by  coming  in  contact  with  a  live 
wire. 

Captain  Lorway,  manager  of  the  Bras  D'Or  Steamship  Company,  has 
purchased  the  steamer  "Blue  Hill,"  of  Yarmouth,  ata  cost  of  about 
$13,000.  The  Blue  Hill  will  run  between  Mulgrave,  St.  Peter's,  and  East 
Bay. 


The  General  Electric  Company,  of  New  York,  is  working  two  Canadian 
mica  mines,  one  at  Sydenham,  (near  Kingston,)  and  the  other  at  Cantly, 
Que. 

The  Reliance  Manufacturing  Company,  of  Waterford,  are  now  manufac- 
turing alternating  dynamos  and  have  just  completed  one  of  1,000  lights 
capacity. 

Messrs.  Geo.  H.  Harper  &  Company  have  been  granted  the  privilege  of 
erecting  poles  and  wires  for  the  distribution  of  eleclris  light,  heat  and  power 
in  the  streets  of  Dundas,  Ont. 

There  seems  to  be  a  steady  demand  for  Canadian  mica  both  from  Erg- 
land  and  (he  United  States.  The  two  principal  American  buyers  are  the 
Westinghouse  Company,  o(  Pittsburgh,  and  the  General  Electric  Company, 
of  New  York. 

The  Toronto  Electric  Light  Company  will  furnish  the  power  for  the 
operation  of  the  Toronto  and  .Scarboro'  Electric  Street  Railway,  to  produce 
which  they  have  had  a  150  h.  p.  generator  placed  in  their  power  house  by 
the  Reliance  Manufacturing  Company,  of  Waterford. 

An  injunction  was  granted  restraining  the  Street  Railway  Companies  of 
Ottawa,  from  carrying  out  the  agreement  signed  recently,  of  which  mention 
has  been  made.  The  work  on  the  street  railway  lines  has  been  stopped 
and  about  125  men  thrown  out  of  employment. 

President  J.  W.  McRae  of  the  Ottawa  Electric  Street  Railway  Company 
says  that  the  gross  receipts  for  the  Company's  financial  year  were  $109,000, 
of  which  $10,000  was  carried  to  the  reserve  fund  after  a  dividend  of  8%  had 
been  paid.    The  number  of  fares  collected  was  2,394,000. 

The  Toronto  Incandescent  Light  Company  have  added  a  700  h.  p. 
vertical  cross-compound  engine  to  their  plant.  They  will  have  two  large 
dynamos  directly  connected  with  the  engine  shaft.  This  will  give  an  addi- 
tional capacity  of  10,000  sixteen  candle  power  lamps,  the  present  capacity  is 
over  25,000  lamps.  A  new  brick  chimney  150  feet  high  is  also  being  erected. 

It  is  understood  that  the  Canadian  General  Electric  Company  is  about  to 
establish  a  factory  for  the  manufacture  of  electric  elevators,  and  will  com- 
bine with  it  the  incandescent  lamp  manufactory,  at  present  located  in 
Hamilton.  These  combined  works  will  require  the  employment  of  about 
one  hundred  men,  and  will  probably  be  located  at  Toronto. 

An  arrangement  has  been  concluded  by  the  Ottawa  Electric  Street  Rail- 
way Company,  the  Ottawa  Horse-car  Street  Railway  Company  and  the  City 
Corporation,  by  which  the  two  companies  amalgamate  and  give  a  complete 
electric  service,  and  receive  a  thirty  years'  franchise.  The  company  will 
pay  a  rental  of  $450  per  mile,  and  will  keep  the  streets  clean  of  snow,  ex- 
cept what  is  required  for  sleighing.  The  two  companies  have  about  fifteen 
miles  of  track. 
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SPARKS. 

Burlington  (or  Hamilton)  Beach  was  lighted  by 
electricity  for  the  first  time  on  the  night  of  July 
3rd.  A  plant  consisting  of  a  30  light  T.  &  H. 
arc  dynamo  and  25  2,000  c.  p.  arc  lamps  was 
mst^lled  by  the  Hamilton  Electric  Light  &  Power 
Co.  This  plant  was  put  in,  pole  line  built,  (cover- 
ing about  1%  miles,)  house  erected,  3  miles  of 
wire  strung,  engine  and  boiler  installed,  a  well 
sunk  for  water  and  25  aic  lamps  hung  all  in  10 
days  time — one  of  the  quickest  installations  on 
record. 

Although  it  has  only  been  running  some  seven 
years  it  is  now  quite  a  curiosity  to  see  the  double, 
suspended  trolley  and  the  Vandepoele  car  equip- 
ment on  the  oldest  Canadian  electric  road, 
between  St.  Catharines,  Merritton  and  Thorold. 
It  illustrates  how  rapidly  electrical  methods  and 
appliances  are  changing.  But  this  will  soon  be 
seen  no  more,  for  the  road  has  recently  changed 
hands  and  under  the  control  of  Messrs.  Dawson 

6  Symmes  with  Mr.  H.  D.  Symmes  as  general 
manager,  it  is  being  rapidly  remodelled.  A  large 
part  of  the  track  has  been  relaid  with  T  rails  and 
bonded  preparatory  to  the  use  of  the  single  trolley 
with  ground  return,  three  new  cars  provided 
with  T.  H.,  W.  P.  25  h.  p.  mo 'ors,  three  new 
trailers  have  been  added  to  the  rolling  stock  and 
a  new  car-house  with  accommodation  for  14  cars, 
with  commodious  offices  and  machine  shop  and 
blacksmith  shop  in  connection  has  just  been  com- 
pleted, being  located  in  a  central  position  on  St. 
Paul  St.,  St.  Catharines.  The  company  have  still 

7  cars  equipped  with  the  Vandepoele  system, 
which  are  mostly  kept  as  reserves.  The  power 
plant  now  consists  of  two  turbines,  a  Cole  wheel 
of  135  h.  p.,  and  a  new  Bass  wheel  made  in  Pet- 
erboro',  of  185  h.  p.,  and  the  generators  area 
Vandepoele  75  kwt.  and  a  new  Edison  100  kwt. 
It  is  located  on  the  line  near  Thorold,  and  is  sup- 
plied with  water  ftom  the  canal.  There  are  at 
present  about  8  miles  of  track  in  two  lines,  start- 
ing from  the  corner  of  Ontario  and  King  Sts., 
St.  Catharines,  passing  along  Ontario  and  St. 
Paul  Streets  and  dividing,  one  branch  going  to  the 
cemetery  out  near  the  new  canal,  and  the  other 
following  the  road  through  Merritton  and  Thorold. 
If  satisfactory  arrangements  can  be  made  with  the 
Dominion  Government  regarding  the  crossing  of 
bridges  on  the  canal  the  road  will  be  pushed 
through  from  the  St.  Catharines  terminus  to  Port 
Dalhousie,  thus  improving  the  connection  between 
this  city  and  Toronto  and  the  lake  ports. 
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CONTROLLING  2,500  ACRES  CHOICEST  MICA  LAND. 


The  LARGE.ST  USERS  in  the  United  States  are  among  our  EARLIEST  CUSTOMERS,  and  can  testify  to  the 
excellence  of  our  material  as  well  as  to  our  PROMPTNESS  OF  DELIVERY. 

All  MICA  SHIPPED  BY  EXPRES.S,  and  sales  made  at  PRICES  INCLUDING  ALL  CHARGES  TO  POINT  OF 
DE.STI  NATION. 

Why  buy  through  MIDDLEMEN  and  pay  COMMISSION,  when  you  can  DEAL  DIRECT  WITH  THE  MINES,  and 
receive  your  MICA  AT  FIR.ST  HANDS? 

We  are  prepared  to  .SUPPLY  the  requirements  of  SMALL  USERS,  on  advantageous  terms,  looking  to  the  FUTURE 
GROWTH  of  their  BUSINES.S. 

Our  PRESENT  STOCK  OF  MICA  actually  mined  EXCEEDS  300  TON.S,  and  this,  too,  AFTER  A  YEAR'S 
STEADY  OPERATIONS. 
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may  be  desired.    We  will  cut  discs  or  segments  of  circles  when  required. 

.Send  us  n  .SAMPLE  ORDER — we  only  ask  a  fair  trial  ;  once  we  receive  that,  we  are  not  afraid  of  holding  your  busi- 
ness.   Address  all  communications  to 
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SPARKS. 

The  engine  in  the  Windsor  electric  light  station 
is  said  to  be  giving  trouble  and  will  be  replaced 
by  a  new  one. 

The  new  power  station  of  the  Toronto  Street 
Railway  is  claimed  to  have  the  finest  switch  board 
of  the  kind  in  America. 

At  the  annual  meeting  of  the  American  Boiler 
Manufacturers'  Association  of  the  United  States 
and  Canada,  held  at  Chicago  on  June  13th.  Mr. 
F.  E.  Leonard,  of  London,  Ont.,  was  elected 
third  vice-president. 

The  Toronto  Street  Railway  Co.  are  substitut- 
ing iron  for  wooden  poles  on  some  of  the  principal 
streets  of  Toronto.  It  is  a  subject  of  wonder  that 
these  new  poles  should  have  been  painted  red. 
Is  it  to  further  emphasize  the  danger  which  the 
public  has  been  taught  to  believe  attaches  to  every- 
thing electrical. 

The  telephone  has  lately  been  arranged  for  use 
.of  divers.  A  sheet  of  copper  is  used  in  place  of 
one  of  the  glasses  in  the  helmet,  and  to  this  a 
te'ephone  is  fixed  so  that  the  diver,  when  at  the 
bottom  of  the  sea,  has  only  to  slightly  turn  his 
head  in  order  to  report  what  he  sees,  or  receive 
instruction  from  above. 

The  Buffalo  .Street  Railway  are  now  operating 
a  large  number  of  cars  requiring  on  an  average 
from  1,800  to  2,000  h.  p.  The  plant  is  capable 
of  supplying  some  4,000  h.  p.  They  use  high 
speed  cross  compound  condensing  engines  in  units 
of  500  h.  p.  and  of  two  types — the  Ball  horizontal, 
and  a  Wilson  vertical,  the  latter  made  by  a  firm 
in  the  city.  A  peculiarity  of  their  switch  board  is 
that  they  use  no  circuit  breakers,  relying  upon 
fuses  instead,  and  they  claim  that  these  work  very 
satisfactorily.  They  have  quite  a  number  of 
double  truck  cars  on  their  lines. 


NEW  &  2'^°li 


lTRIEL^Vs 


^'^.W.PETRIE^Va 

t0R.0[vJ-r&,-eANAPA^ 


WMBSTMR'S 

INTERNA  TIONAL 


Entirely  New. 
Abreast  of  the  Timei 
A  Grand  Editc-ilor. 


DICTIONARY 


The  successor  of  the 
"  Unabridged. ' ' 
Ten  years  ^¥ere 
spent  revising,  100 
editors  employed, 
and  over  §300,000 
expended. 

Everybody 

should  own  this 
Dictionary.  It  an- 
swers all  questions 
concerning  the  his- 
tory, spelling,  pro- 
nunciation, and 
meaning  of  words. 

A  l/ibrary  in  Itself,  it  also  gives 

tjie  facts  often  wanted  concerning  eminent 
persons,  ancient  and  modem ;  noted  ficti- 
tious persons  and  places;  the  countries, 
cities,  towns,  and  natural  features  of  the 
globe ;  translation  of  foreign  quotations, 
words,  phrases,  and  proverbs ;  etc.,  etc., etc. 

This  Work  is  Invaluable  in  the 

household,  and  to  the  teacher,  scholar,  pro- 
fessional man,  and  self -educator. 


Tie  Globe,  Toronto,  says:— 

This  new  dictionary  is  the  best  book  of  its  kind 
In  the  English  lanRuage.  For  every  family,  the 
members  of  which  have  mastered  the  art  of  read- 
ing,its  purchase  will  prove  a  profl table  Investment. 

Tie  Times,  Hamilton,  says:— 

It  may  well  be  pronounced  the  best  working  dic- 
tionary and  the  cheapest  book  in  the  world,  and 
should  be  in  every  school  and  family  In  Canada. 

Save  your  Bookseller  show  it  to  you. 

G.  &  C.  Merriam  Co. 

Publishers, 
Springfield, Mass.,  U.S.A. 

J^^Do  not  buy  cheap  photo- 
graphic repnnts  of  ancient ' 
editions. 

III^"Send  for  free  prospectus 
con  tainingspeclmen  pages, 
illustrations,  etc. 


WEBSTER'S 
INTERNATIONAL  J 
DICTIONflI?iri 


THE 


TORONTO  ELECTRICAL  WORKS 


Manufacturing  Electricians  and  Engineers. 


Dealers  in  Electrical  Supplies. 
Makers  of  Dynamos  and  Motors. 
Dealers  in  Electrical  Books. 

35  Adelaide  Street  West,  -  TORONTO. 


F.  £.  Dixon  &  Co. 

MANUFACTUREK.S  OK 


LEATHER  BELTING 


70  KING  STREET  EAST,  TORONTO. 
Headquarters  for  Electric  and  Dynamo  Belting. 

We  have  the  following  Leather  Belts  in  use  in  the  works  of  the 
Toronto  Electric  Light  Co.  : — 

One  36  inch  belt  98  feet  long. 
[This  belt  has  been  in  constant  use  since  August,  1885,  and  looks 
good  for  another  ten  years  yet.]  Also 

One  36  inch  belt  100  feet  long.         One  38  inch  belt  100  feet  long. 
One  36  inch  belt  123  feet  long.         One  24  inch  belt  100  feet  long. 
Ajid  over  1500  feet  of  8  inch  belting. 
All  the  above  belts  are  DOUBLE  THICKNESS  and  are  all  giving  satisfaction. 
The  38  inch  belt  is  the  largest  belt  ever  made  in  this  Province. 

The  following  Electric  Companies  are  also  using  our  Belting  : 
The  Toronto  Construction  and  Electrical  Supplv  Co. 
The  Ball  Electric  Light  Co. 
The  Hamilton  Electric  Lis^ht  &  Power  Co. 
The  Niagara  Falls  Electric  Light  Co. 
West  Toronto  Junction  Electric  Light  Works. 
The  St.  Thomas  Electric  Light  Co. 
The  Barrie  Electric  Light  Co. 
The  Berlin  Electric  and  Gas  Co. 
The  Woodstock  Electric  Light  Co. 
The  Manitoba  Electric  and  Gas  Light  Co.,  Winnipeg. 
The  Goderich  Electric  Light  Co. 
The  Markham  Electric  Light  Co. 
The  Oshawa  Electric  Light  Co. 
The  Orangeville  Electric  Light  Co. 
The  Port  Arthur  Electric  Railway  Co. 
flND  OTti&RS. 

We  are  the  only  Belt  Manufaetureps  in  this  Provinee  who  ean  show 
Belts  of  OUR  OWN  MAKE  which  have  been  in  use  AS  LONG  AS  FIVE 
YEARS.  We  ean  point  to  belts  of  our  own  make  in  THIS  CITY  ALONE 
which  have  been  in  constant  use  for  TEN,  THIRTEEN  and  even  NINE- 
TEEN years,  and  are  still  good. 

We  are  prepared  to  furnish  Belts  of  any  size,  two  or  three  ply,  of  any 
width.    Every  belt  fully  guaranteed. 
Send  for  Discounts.        Dixon's  Belting  Hand-Book  mailed  free  on  application. 


Wm.  Kennedy  Sl  Sons 

nufCU  cniiun  ..i^S^^^  Hydraulic  and  Mechanical 

UWtri  OUUNU,       J^^^  Engineers. 

ONT. 


So/e  M anitjact urers  in  Canada  of 


The  "New  American"  Turbine 


(both  vertical  and  horizontal ) 
which  is  the  very  best  kind  of 
■Water  Wheel  for  driving  electric 
machinery  by  w.tter  power. 

Special  attention  given  to  the 
arrangement  and  production  of 
Superior  gears,  shafting,  &c.,  for 
Electric  Stations. 

SOLE  AOENTS  FOR 

Fruen's 


Water  Wheel 


Governor 


VI. 
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Dr.  Elsasser,  of  Berlin,  states  that  a  new  kind  of  telephone  wire,  having  a 
low  electrical  resistance  and  of  great  tensile  strength,  is  being  experimented 
with  in  Germany.  It  consists  of  an  aluminum  bronze  core  in  a  copper- 
bronze  envelope. 

■  The  original  telephone  patent  of  A.  Graham  Bell,  which  expired  recently, 
was  perhaps  the  only  patent  controlled  by  the  Bell  Company  which  was 
never  disputed.  Its  broad  claim  was  :  "  The  meihod  of,  and  apparatus  for, 
transmitti  g  vocal  or  other  sounds,  telegraphically,  as  herem  described, 
causing  electrical  undulations  similar  in  form  to  the  vibrations  of  the  air  ac- 
companying the  said  vocal  and  other  sounds,  substantially  as  set  forth." 

A  composition  which  is  designed  for  use  with  bearings,  commutator 
brushes,  projectile  covers,  may,  it  is  stated,  be  prepared  by  mixing  plumba- 
go in  excess  with  wood  or  other  vegetable  fibre.  The  materials  are  mixed 
with  water,  and  the  plastic  mixtures  moulded  under  pressure.  The  mould 
is  so  arranged  that  the  water  in  escaping  tends  to  set  the  fibres  on  end  with 
regard  to  the  bearing  surface.  When  moulded  the  article  is  dried  and  im- 
pregnated with  linseed  oil,  and  the  oil  finally  hardened  by  the  application  of 
heat. 


2 518  &  2520  /SoTiTEJ)AME  ST  129  BAY  ST. 


THE  "CLARK"  WIRE. 


Insulation  Guaranteed  tvherever  used,  Aerial, 
Underground  or  submarine. 


TRADE  MARK. 


In  a  letter  from  the  Inspector  of  the  Boston  Fire  Underwriters'  Union,  he  states  ;  "A  thoroughly  reliable  and  desirable  Wire  in  every  respect." 

The  rubber  used  in  insulating  our  wires  and  cables  is  especially  rhemically  prepared,  and  is  guaranteed  to  be  water-proof,  and  will  not  deteriorate,  oxidize  or  crack,  and 
will  remain  flexible  in  extreme  cold  weather  and  is  not  affected  by  heat.  The  insulation  is  protected  from  mecha-  ical  injury  by  one  or  more  braids,  and  thr  whole  slicked 
with  Clark's  Patent  Compound,  and  special  extra  finish,  which  we  htve  now  adopted  for  ail  our  solid  wires  as  an  extra  weatherp-oof  protection,  and  a'so  preve'  ting  chafing 
and  abrasion,  which  is  water,  acid,  and  to  a  very  great  extent  fireproof.  Our  insulation  will  prove  durable  wh^n  all  others  fail.  We  are  prepared  to  furnish  Single  Wires 
of  all  gauges  and  diameter  of  insulation  for  Telegraph  and  Electric  Lights  from  stock.  Cables  made  to  order.  We  are  now  prepared  to  furnish  our  Clark  W.re  with  a  white 
finish  for  ceiling  cleat  work  as  well  as  our  standard  color. 

Clark  Joint  Gum  should  be  used  for  making  waterproof  joints.  This  is  put  up  in  hajf-pound  boxes,  in  strips  about  one  foot  long  and  five-eigh  hs  mch  wide,  and 
when  wrapped  about  a  joint  and  pressed  firmly  it  makes  a  solid  mass.    For  railway  and  Motor  use,  we   make  all  sizes  of  stranded  and  flexib'e  with  C'ark  i  su'ation. 

We  guarantee  our  Insuilation  wherever  used,  Aerial,  Underground,  or  Subrriarine,  and  our  net  prices  are  as  low,  if  not  lower, 

than  any  other  first-class  Insulated  Wire.    We  shall  be  pleased  to  mail  Catalogues  with  terms  and  discounts  for  quantities. 

TRAOB  MARK.  EASTERN  ELECTRIC  CABLE  CO., 

61  to  65  Hampshire  Street, 

HENRY  A.  CLARK,  Treasurer  and  Gen'I-Manager. 

HERBERT  H.  EUSTIS,  Preside  t  and  Electrician. 


CLARK"  WIRE; 


VDLCANIZED  FIBRE  CO.  --...,s«.x> ..... 
SOLE  MANUFACTURERS  OF  HARD  VDLCANIZED  FiBRE 

In  Sheets,  Tubes,  Mods,  Sticks  and  special  shapes  ta  order.   Colon's,  Red,  Black  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD, 

Factoru;  WILMINGTON.  DEL.  QpFIGE.;  14  DEY  ST.,  NE.W  YORK. 

Economize  sj>ace  on  shafting  toy  using 

WATEROUS  GRIP  PULLEYS  WITH  DOUBLE  DRIVERS 


NOTE.— Grips  always  molionless  when  pulley  out  of  clutcii.     Feiniils  adjuslniein  without  stopping  shaft  pulley  is  on 
Electric  plants  in  Kingston,  Hamilton,  Montreal.  Windsor,  Perth,  Smith's       |lf  A  TP  flrt  1 1 0  ■  ^,-^w.^w^w^    ^  .....  . 

■Falls,  Wingham,  &c.,  fitted  with  our  grip  pulleys  gears  and  couplings.       ff  A  I  tKUUb,    BRANTFORD,  CANADA 
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The  Canadian  Office  &  School  Furniture  Co. 


STBAM  VSEBS 

Desiring  the  services  of  COMPBTENT  EN- 
GINEERS of  any  class,  can  obtain 
sober,  intelligent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

A.  E.  Edkins,  President,  care  Boiler  Inspec- 
tion &  Insurance  Co, ,  Toronto. 

Jas.  Robertson,  Secretary  Montreal  Branch, 
1420  Mignonne  Street,  Montreal. 


FOR 

EVERY 

BUSIN^ESS 


Interested  in  any  branch  of  the  Hardware 
Wrought,  Cast  Steel  or  Spun  Metal  Trades, 
he  will  find 

"  Tlie  Hardware  Mercliant " 

acts  like  a  right  bower,  and  keeps  you  posted 
on  all  business  changes  and  items  of  note.  Its 
market  quotations  are  reliable.   $2  per  year. 

THE  J.  B.  MeLEAN  CO.,  Ltd., 

10  Front  Street  East, 
Published  weekly.  TORONTO,  ONT. 


Hill  Patent  Friction  Pulleys 


AND  CUT  OFF  COUPLINGS 

For  Electric  Light  Stations  and  all  purposes  where  intermittent  power  is  reqifired. 


Miller  Bros.  &  Toms, 


(Successors  to  Miller  Bros.  &  Mttchell) 

MONTREAL,  QUE. 


Toronto  Office :  74  York  Street. 

ESTABLISHED  1869. 


THE  CANADIAN  LOCOMOTIVE  &  ENGINE  CO.,  Ltd. 

KINGSTON,  -  OSTAKIO. 

MANUFACTURERS  OF 

Locomotive,  Marine  and  Stationary  Engines 


Armington  &  Sims'  High  Speed  Engine  for  Electric  Light  Pl.'Vnt,  etc. 

NOTICE. 

The  Canadian  Locomotive  &  Engine  Co. ,  Limited,  of  Kingston,  Ontario,  have  the  exclusive  license 
for  building  our  Improved  Patent  High  Speed  Engine  for  the  Dominion  of  Canada,  and  are  fur- 
nished by  us  with  drawings  of  our  latest  improvements. 

Providtlnce,  R.  I.,  Nov.  i8th,  1889.  (Signed)        ARMINGTON  &  SIMS. 


THE 
HAZLETON 
BOILER. 


"CYCLE"  GAS  ENGINE 


IMPULSE  EVERY  REVOLUTION  without 
a  separate  pump.    NO  SLIDE. 


Descriptive  Catalogues  of  the  above  on  application. 
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C.  W.  HENDERSON  Wanmacto and  contractor  ELECTRICAL  SUPPLIES 


ESTIMATES  FURNISHED  FOR 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Batteries,  Doctors'  and  Dentists'  Electrical  . 
Apparatus  and  Machinery. 
Electric  and  Gas  Fixtures. 
Buckeye  Incandescent  Lamps. 

Somoff's  Fancy  and  Mini..\ture  Incandescent  Lamps. 


44  Bleury  Sfeet  

>r,  {CORNER  JURORS) 

'  ....  MONTREAL 


LONDON  MACHINE  TOOL  CO., 

LONDON,  -  ONTARIO, 


manufacturers  ok 


I  •  • 


'  Tools 


Machinist  &  Bpass 

A.  B.  WILLIAMS,  General  Agent,  TORONTO,  OJST. 

It  is  no  longer  necessary  to  import  Carbon  Points. 

THE  PETERBOROUGH  CARBON  AND  PORCELAIN  CO. 

....  can  furnish  them  equal  to  any  in  the  world,  as  they  are  .... 

MANUFACTUKEKS  OF 

CARBON  POINTS  for  all  Systems  of  Arc  Light,    BATTERY  PLATES,    CARBON  BRUSHES, 

null  nil  kinds  of'  Poretflii  »  /or  ISlfCtrir  il  and    Mtiidwiirv  liiif.i. 


OAK 
TANNED 


BELTING 


TOKONTO 

76   ~Sro:EiJ?Z  STREET 
J  f'li'p/ittne  473. 


THE  J.  G.  MCLAREN  BELTING  GO.  Montreal 


MICA 

White  and  Amber. 


MCRAE  &  CO. 


OllkyNk,  ONT. 


Please  mention  the  Electrical  News  when  corresponding^  with  advertisers. 


The  Penberthy  ... 

....  Automatic  Injector  is  the  Standard. 


BEWARE  OF  13IITATIONS  ! 


TAKE  NO  OTHER. 
In  use  in  hundreds  of  electrical  power  plants 
....  in  the  United  States  and  Canada  .... 


Send  for  Circufar 
and  Price  List. 


PENBERTHY  INJECTOR  CO. 

I       r„„.„„..    M,.„.„„„  Office  :  DETROIT,  MICH. 


Factory  at  Windsor,  Ont. 


CANADIAN 
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i 


LECMALNEWS 


5crrii:::-rrmn  ■"Scl: 


NGINEERINC 


OURNAL 


I 


OLD  SERIES,  VOL.  XV.— No.  4. 
NEW  SERIES,  VOL.  III.— No.  9. 

SEPTEMBER,  1893 

(  PRICE  lo  CENTS 
(    $T.oo  Per  Year. 

MAGNOLIA  METAL 

 IN  USE  BY  

Eight  Leading  Governments. 

BEST  ANTI-FRICTION  METAL  FOR 

HiQh-sDeed  Engine,  Dunamo,  Rollino-Mill,  Steamship,  f^ailroad,  Saw-Mill,  Gotton-Mill,  PaDer-Mill,  Woolen-Mill, 
Sill(-Mill,  Jute-Mill,  Rubber-Mill,  Sugar-Mill,  Flour-Mill  and  all  Mactiineru  Bearings. 

DVI^Gh2srOLI-A^  jyCET^L  CO. 

Owners  and  Sole  Manufacturers, 

74  Cortlandt  Street,  NEW  YORK, 


London  Office:  75  Queen  Victoria  St. 
Chicago  Office:  41  Traders  Building. 
Montreal  Office:  H.  McLaren  &  Co.,  Agents. 


JOHN  LANGTON  &  CO. 

Canada  Life  Building,  Toronto 

ELEGTRIGf\b  -  ENGINEERS  -  f\ND  -  GONTRf\GTORS 

■ —   Complete  Plants  installed. 

Plants  requiring  special  combinations  of  Electrical  Machinery  a  Specialty. 

CORRESPONDENCE  SOLICITED. 

"  DIRECT-DRIVEN"  DYNftMOS  for  large  and  small  plants.       SLOW  SPEED  GENERftTORS  AND  MOTORS. 


Sole  Canadian  Agents  for  the  Waddell-Entz  Alkaline  Storage  Batteries. 

Automatic  Arc  Dynamos  and  Lamps. 
Direct  Current  Incandescent  Dynamos. 
Alternating  Current  Incandescent  Dynamos. 
Transformers  of  High  Efficiency. 
Electric  Motors.    All  Electric  Supplies. 

Our  record  for  the  past  lo  years  as  Electrical  Manufacturers  guarantees  purchasers  satis- 
faction.   Ask  our  customers  about  cost  of  repairs  on  Ball  apparatus. 


.  .  .  EXCLUSIVE  DOMINION  REPRESENTATIVES  OF  .  .  . 

National  Electric  Mfg.  Co. 


THE  BALL  ELEGTRIG  LIGHT  GOMPANY,  LIMITED 

Incor2)oratecl  1882. 

MONTREAL,  QUE. 


J 


Agencies 


(  VICTORIA,  B.  C. 


70  rearl  Street,  TOBONTO. 
302  St.  James  Street. 
10  Trounce  Avenue. 


00 


CO 


C9 
CO 


CO 


CO 
CO 


II. 


Cfl^l^^DI^l^l    ELiECTf^ICflb  JSIEWS 


September,  1893 


Montreal  Insulated  Wire  Works. 
J.  ROSS,  SON  &  CO., 


MANUFACTURERS  OF 


INSULATED 
ELEGTRIGWIRES 

And  Wires  for  Annunciators, 
Offices,  Magnets  and 
Dynamos. 


Factory  :  ^lyi.  William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed. 

p.  O.  Box,  149(i. 

E.  CflRL  BRElTHflUPT 

CONSULTING 

Electrical  Engineer 

Graduate  in  Electrical  Engineering  at  Johns 
Hopkins  University,  Baltimore. 

 Address  :  BERLIN,  ONT. 

-THE- 

Canada  Lumberman 

PUBLISHED  MONTHLY  BY 

Canada  Life  Assurance  Bldg.    -    TORONTO,  ONT. 
Subscription  $1.00  per  year  in  advance. 


Eugene  F.  Phillii-s,  President. 


John  Carroll,  Sec.  and  Treas. 


JF  you  want  a  particular  lot  of  lumber,  or  have  one 
to  dispose  of ;  if  you  want  to  buy  or  sell  timber 
limits  ;  if  you  have  a  mill  for  sale  or  want  to  buy  one  ; 
if  you  have  a  piece  of  second-hand  machinery  to  dis- 
pose of,  or  want  one  ;  if  you  want  a  situation  ;  if  you 
want  an  employee  for  any  purpose;  an  inexpensive 
advertisement  under  the  heading  of  "Wanted"  or 
"  For  Sale"  is  the  easiest  and  quickest  way  to  acc  m- 
plish  what  you  wish. 

An  advertisement  in  the  Canada  Lumberman  is  the 
cheapest  and  best  salesman  you  can  employ  ;  it  is  not 
only  always  on  the  road,  but  on  all  the  roads  at  once. 


JOHN  A.  BURNS,  B.A.Sc. 

Mechanical  Engineer  and  Manufacturers'  Agent. 

POWER  HACK-SAW  shape  of  metal  up  to 

inches.  This  is  the  most  practical  machine  ever  offered 
to  the  trade.  No  skill  required  to  run  it.  When  the 
bar  is  cut  off  the  machine  automatically  lifts  the  saw  from 
the  work  and  stops.  -Write  for  photograph  and  price. 


linTnpQ  Sole  Agent  for  the  Kay  Electric  Works, 
ITIU  I  UnO  of  Hamilton,  Ontario. 

CUniMpO  Sole  Agent  for  the  Armington  &  Sims 
LIIUII1LO  and  jJrown  Engines,  of  Hamilton,  Ont. 

Specialist  in  vinking  hoiii'r  evaporation  and 


en^^ine  economy  tests  :  indicating  and  proper- 
ly setting  //if  7'a  r-es  0/  strain  entwines. 


Eugene  F.  Phillips  Electrical  Works 


MA  UFACTURERS  OF 


ELECTRIC  LIGHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\Rf\Df\Y  GfVBLES. 
RAILWAY  FEEDER  AND  TROLLEY  WIRE. 


OFFICE  AND  FACTORY: 

New  York  Office:  10  Cortlandt  Street.  /Vlnn  +  rV>;»l  C\7\r\^A^ 

Providence,  R.  I. :  American  Electrical  Works.       /"IUI|lll3al,  V,;dl|dUd« 


mmmm^ 

^  Write  for  Price  List  and  Discounts. 

Please  mention  the  ELECTRICAL  News  when  corresponding  with  advertisers. 


A.  Allan,  President.  J.  O.  Gravel,  Sec. -Treas. 


F.  SCHOLES,  Man. -Director. 


THE  CANADIAN  RUBBER  CO.  OF  MONTREAL 

CAPITAL,  -  $2,000,000. 

MANUFACTURERS  OF  ALL  KINDS  OF 

HARD 
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ON  LIGHT  AND  OTHER  HIGH  FREQUENCY  PHENOMENA,* 

By  Nikola  Tesla. 
INTRODUCTORY. 

When  we  look  at  the  world  around  us,  on  Nature,  we  are 
impressed  with  its  beauty  and  grandeui.  Each  thing  we  perceive, 
though  it  may  be  vanishingly  small,  is  in  itself  a  world,  that  is, 
like  the  world  of  the  visible  universe,  matter  and  force  governed 
by  law — a  world,  the  contemplation  of  which  fills  us  with  feelings 
of  wonder  and  irresistibly  urges  us  to  ceaseless  thought  and  in- 
quiry. But  in  all  this  vast  world,  of  all  objects  our  senses 
reveal  to  us,  the  most  marvellous,  the  most  appalhng  to  our  im- 
agination, appears  nodoubt  a  highly  developed  organism,  a  think- 


lyze  the  condition  of  the  retina  when  disturbed  by  thought  or 
reflex  action,  by  the  help  of  some  optical  or  other  means  of  such 
sensitiveness  that  a  clear  idea  of  its  state  might  be  gained  at 
any  time?  If  this  were  possible,  then  the  problem  of  reading 
one's  thoughts  with  precision,  like  the  characters  of  an  open 
book,  might  be  much  easier  to  solve  than  many  problems  be- 
longing to  the  domain  of  positive  physical  science  in  the  solu- 
tion of  which  many,  if  not  the  majority,  of  scientific  men  impli- 
citly believe.  Helmholtz  has  shown  that  the  fundi  of  the  eyes 
are  themselves  lummous,  and  he  was  able  to  see,  in  total  dark- 
ness, the  movement  of  his  arm  by  the  light  of  his  own  eyes. 
This  is  one  of  the  most  remarkable  e.xperiments  recorded  in  the 
history  of  science,  and  probably  only  a  few  men  could  satisfac- 
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ing  being.  If  there  is  anything  fitted  to  make  us  admire  Nature's 
handiwork,  it  is  certainly  this  inconceivable  structure,  which  per- 
forms Its  innumbeable  motions  in  obedience  to  external  influence. 
To  understand  its  workings,  to  get  a  deeper  insight  into  this  Na- 
ture's master-piece,  has  ever  been  for  thinkers  a  fascinating  aim, 
and  after  many  centuries  of  arduous  research  men  have  arrived  at 
a  fair  understanding  of  the  functions  of  its  organs  and  senses. 
Again,  in  all  perfect  harmony  of  its  parts,  of  parts  which  constitute 
the  material  or  tangible  of  our  being,  of  all  its  organs  and  senses, 
the  eye  is  the  most  wonderful.  It  is  the  most  precious,  the  most 
indispensable  of  our  respective  or  directive  organs,  it  is  the  great 
gateway  through  which  all  knowledges  enters  the  mind.  Of  all 
our  organs  it  is  the  one  which  is  in  the  most  intimate  relation 
with  that  which  we  call  intellect.  So  intimate  is  this  relation, 
that  it  is  often  said  that  the  very  soul  shows  itself  in  the  eye. 

It  can  be  taken  as  a  fact  which  the  theory  of  the  action  of  the 
eye  implies,  that  for  each  external  impression,  that  is,  for  each 
image  produced  upon  the  retina,  the  ends  of  the  visual  nerves, 
concerned  in  the  conveyance  of  the  impression  to  the  mind, 
must  be  under  a  pecuilar  stress  or  in  a  vibratory  state.  It  now 
does  not  seem  improbable  that,  when  by  the  power  of  thought 
an  image  is' evoked,  a  distinct  reflex  action,  no  matter  how  weak, 
is  exerted  upon  certain  ends  of  the  visual  nerves,  and  therefore 
upon  the  retina.    Will  it  ever  be  within  human  power  to  ana- 

♦A  lecture  delivered  before  the  Franklin  Institute,  at  Philadelphia,  Feb.  24th, 
i"9:i,  and  before  the  National  Electric  Light  Association,  at  St.  Louis,  Mo.,  March 
I,  1893. 


torily  repeat  it,  for  it  is  very  likely  that  the  luminosity  of  the  eyes 
is  associated  with  uncommon  activity  of  the  brain  and  great 
iiTiaginative  power.    It  is  fluorescence  of  brain  action,  as  it  were. 

Another  fact  having  a  bearing  on  this  subject  which  has  prob- 
ably been  noted  by  many,  since  it  is  stated  in  popular  expr.essions, 
but  which  I  cannot  recollect  to  have  found  chronicled  as  a  posi- 
tive result  of  observation,  is  that  at  times,  when  a  sudden  idea 
or  image  presents  itself  to  the  intellect,  there  is  a  distinct  and 
sometimes  painful  sensation  of  luminosity  produced  in  the  eye, 
observable  even  in  broad  daylight. 

The  saying  then  that  the  soul  shows  itself  in  the  eye  is  deeply 
founded,  and  we  feel  that  it  expresses  a  great  truth.  It  has  a 
profound  meaning  even  for  one  who,  like  a  poet  or  artist,  only 
following  his  inborn  instinct  or  love  for  Nature,  finds  delight  in 
aimless  thoughts  and  in  the  mere  contemplation  of  natural 
phenomena,  but  a  still  more  profound  meaning  for  one  who,  in 
the  spirit  of  positive  scientific  investigation,  seeks  to  ascertain 
the  causes  of  the  effects.  It  is  principally  the  natural  philoso- 
pher, the  physicist,  for  whom  the  eye  is  the  subject  of  the  most 
intense  admiration. 

Two  facts  about  the  eye  must  forcibly  impress  the  mind  of  the 
physicist,  notwithstanding  he  may  think  or  say  that  it  is  an  im- 
perfect optical  instiument,  forgetting  that  the  very  conception  of 
that  which  is  perfect,  or  seems  so  to  him,  has  been  gained 
through  this  same  instrument.  First,  the  eye  is,  as  far  as  our 
positive  knowledge  goes,  the  only  organ  which  is  directly  affect- 
ed by  that  subtle  medium  which,  as  science  teaches  us,  must  till 
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all  space  ;  secondly,  it  is  the  most  sensitive  of  our  organs, 
incomparably  more  sensitive  to  external  impressions  than  any 
other. 

The  organ  of  hearing  implies  the  impact  of  ponderable  bodies, 
the  organ  of  smell  the  transference  of  detached  material  particles, 
and  the  organs  of  taste  and  of  touch  or  force,  the  direct  contact, 
or  at  least  some  interference  of  ponderable  matter,  and  this  is 
true  even  in  those  instances  of  animal  organisms,  in  which  some 
of  these  organs  are  developed  to  a  degree  of  truly  marvelous 
perfection.  This  being  so,  it  seems  wonderful  that  the  organ  of 
sight  solely  should  be  capable  of  bemg  stirred  by  that  which  all 
our  other  organs  are  powerless  to  detect,  which  )'et  plays  an 
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essential  pirt  in  all  natural  phenomena,  which  transmits  all 
energy  and  sustains  all  motion,  and,  that  most  intricate  of  all, 
life,  but  which  has  propeities  such  that  even  a  scientifically 
trained  mind  cannot  help  drawing  a  distinction  between  it  and 
all  that  is  called  matter.  Considering  merely  this,  and  the  fact 
that  the  eye,  by  iis  marvelous  power,  widens  our  otherwise  very 
narrow  range  of  perception  far  beyond  the  limits  of  this  small 
world  which  is  our  own,  to  embrace  myriads  of  other  worlds,  suns 
and  stars  in  the  infinite  depths  of  the  universe,  would  make  it 
justifiable  to  assert  that  it  is  an  organ  of  a  higher  order.  Its 
performances  are  beyond  comprehension.  Nature,  as  far  as  we 
know,  never  produced  anything  more  wonderful.  We  can  get 
barely  a  faint  idea  of  its  prodigious  power  by  analyzing  what  it 
does  and  by  comparing.  When  ether  waves  impinge  upon  the 
human  body,  they  produce  the  sensations  of  warmth  or  cold, 
pleasure  or  pain,  or  perhaps  other  sensations  of  which  we  are  not 
aware,  and  any  degree  or  in'^ensity  of  these  sensations,  which 
degrees  are  infinite  in  number,  hence  an  infinite  number  of 
distinct  sensations.  But  our  sense  of  touch,  or  our  sense  of 
force,  cannot  reveal  to  us  these  differences  in  degieeor  intensity, 
unless  they  are  very  great.  Now  we  can  readily  conceive  how  an 
organism,  such  as  the  human  in  the  eternal  piocess  of  evolution, 
or,  more  philosopically  speaking,  adaptation  to  Nature,  being 
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constrained  to  the  use  of  only  the  sense  of  touch  or  force,  for 
instance,  might  levelop  this  sense  to  such  a  degree  of  sensitive- 
ness or  perfection  that  it  would  be  capable  of  distinguishing  the 
minutest  differences  in  the  temperature  of  a  body  even  at  some 
distance,  to  a  hundredth,  or  thousandth,  or  millionth  part  of  a 
degree.  Yet,  even  this  apparently  impossible  performance  would 
not  begin  to  compare  with  that  of  the  eye,  which  is  capable  of 
distinguishing  and  Conveying  to  the  mind  in  a  single  instant 
innumerable  peculiaiities  of  the  body,  be  it  in  form  or  color  or 
other  respects.  This  power  of  the  eye  rests  upon  two  things, 
namely,  the  rectillinear  propagation  of  the  disturbance  by  which 
it  is  affected,  and  upon  its  sensitiveness.  To  say  that  the  eye  is 
sensitive  is  not  saying  anything.  Compared  with  it,  all  other 
6rgans  are  monstrously  crude.  The  organ  of  smell  which  guides 
a  dog  on  the  trail  of  a  deer,  the  organ  of  touch  or  force  which 
guides  an  insert  in  its  wanderings,  the  organ  of  hearing,  which 


is  affected  by  the  slightest  disturbances  of  the  air,  are  sensitive 
organs,  to  be  sure,  but  what  are  they  compared  with  the  human 
eye  !  No  doubt  it  lesponds  to  the  faintest  echoes  or  reverbera- 
tions of  the  medium  ;  no  doubt,  it  brings  us  tidings  from  other 
worlds,  infinitely  remote,  but  in  a  language  we  cannot  as  yet 
always  understand.  And  why  not  ?  Because  we  live  in  a  medium 
filled  with  air  and  other  gases,  vapors  and  a  dense  mass  of  solid 
particles  flying  about.  These  play  an  important  part  in  many 
phenomena  ;  they  fritter  away  the  energy  of  the  vibrations  before 
they  can  reach  the  eye  ;  they  too,  are  the  carriers  of  germs  of 
destruction,  they  get  into  our  lungs  and  other  organs,  clog  up 
the  channels  and  imperceptibly,  yet  inevitably,  arrest  the  stream 
of  life.  Could  we  but  do  away  with  all  ponderable  matter  in  the 
line  of  sight  of  the  telescope,  it  would  reveal  to  us  undreamt  of 
marvels.  Even  the  unaided  eye,  I  think,  would  be  capable  of 
distinguishing  in  the  pure  medium  small  objects  at  distances 
measured  probably  by  hundreds  or  perhaps  thousands  of  miles. 

But  there  is  something  else  about  the  eye  which  impresses  us 
still  more  than  these  wonderful  features  which  we  observe, 
viewing  it  from  the  standpoint  of  a  physicist,  merely  as  an  optical 
instrument — something  which  appeals  to  us  more  than  its 
marvelous  faculty  of  being  directly  affected  by  the  vibrations  of 
the  medium,  without  interference  of  gross  matter,  and  more  than 
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its  inconceivable  sensitiveness  and  discerning  power.  It  is  its 
significance  in  the  processes  of  life.  No  matter  what  one's 
views  on  Nature  and  life  may  be,  he  must  stand  amazed  when, 
for  the  first  time  in  his  thoughts,  he  realizes  the  importance  of 
the  eye  in  the  physical  process  and  mental  performances  of  the 
human  organism.  And  how  could  it  be  otherwise,  when  he 
realizes  that  the  eye  is  the  means  through  which  the  human  race 
has  acquired  the  entire  knowledge  it  possesses,  that  it  controls 
all  our  motions,  more  still,  all  our  actions. 

There  is  no  way  of  acquiring  knowledge  except  through  the 
eye.  What  is  the  foundation  of  all  philosophical  systems  of 
ancient  and  modern  times,  in  fact  of  all  the  philosophy  of  man  ? 
I  am,  I  think  ;  I  think,  therefore  I  am.  But  how  could  I  think 
and  how  vvould  I  know  that  I  exist,  if  I  had  not  the  eye.''  For 
knowledge  involves  consciousness  ;  consciousness  involves 
ideas,  conceptions  ;  conceptions  involve  pictures  or  images,  and 
images  the  sense  of  vision,  and  therefore  the  organ  of  sight. 
But  how  about  blind  men,  will  be  asked Yes,  a  blind  man  may 
depict  in  magnificent  poems  forms  and  scenes  from  real  life, 
from  a  world  he  physically  does  not  see.  A  blind  man  mav 
touch  the  keys  of  an  instrument  with  unerring  precision,  may 
build  the  fastest  boat,  may  discover  and  invent,  calculate  and 
construct,  mav  do  still  greater  wonders — but  all  the  blind  men 
who  have  done  such  things  have  descended  from  those  who  had 
seeing  eyes.  Nature  may  reach  the  same  result  in  many  ways. 
Like  a  wave  in  the  physical  world,  in  the  infinite  ocean  of  the 
medium  which  pervades  all,  so  in  the  world  of  organisms,  in  life, 
an  impulse  started  proceeds  onward,  at  times,  maybe  with  the 
speed  of  light,  at  times,  again,  so  slowly  that  for  ages  and  ages 
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it  seems  to  stay,  passing  through  processes  of  a  complexity  in- 
conceivable to  men,  but  in  all  its  forms,  in  all  its  stages,  its 
energy  ever  and  ever  integrally  present.  A  single  ray  of  light 
from  a  distant  star  falling  upon  the  eye  of  a  tyrant  in  bygone 
times  may  have  altered  the  course  of  his  life,  may  have  changed 
the  destiny  of  nations,  may  have  transformed  the  surface  of  the 
globe,  so  intricate,  so  inconceivably  complex  are  the  processes 
in  Nature.  In  no  way  can  we  get  such  an  overwhelming  idea 
of  the  grandeur  of  Nature  than  when  we  consider  that  in  ac- 
cordance with  the  law  of  the  conservation  of  energy,  throughout 
the  infinite,  the  forces  are  in  a  perfect  balance,  and.  hence  the 
energy  of  a  single  thought  may  determine  the  motion  of  a 
universe.  It  is  not  necessary  that  every  individual,  not  even 
that  every  generation  or  many  geneiations,  should  have  the 
physical  instrument  of  sight,  in  order  to  be  able  to  form  images 
and  to  think,  that  is,  form  ideas  or  conceptions  ;  but  sometime 
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or  other,  during  the  process  of  evolution,  the  eye  certainly  nnisl 
have  existed,  else  thought,  as  we  understand  it,  would  be  im- 
possible ;  else  conceptions,  like  spirit,  intellect,  mind,  ctII  it  as 
you  may,  could  not  exist.  It  is  conceivable  that  in  some  other 
world,  in  some  other  beings,  the  eye  is  replaced  by  a  different 
organ,  equally  or  more  perfect,  but  these  beings  cannot  be 
men. 

Now  what  prompts  us  to  all  voluntary  motions  and  actions  of 
any  kind  ?  Again  the  eye.  If  I  am  conscious  of  the  motion,  I 
must  have  an  idea  of  conception,  that  is,  an  image,  therefore  the 
eye.    If  I  am  not  precisely  conscious  of  the  motion,  it  is  because 
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Illustrating  the  Effects  ok  Rai'idly  Varying  and  Steauy 
Electrostatic  Force. 

the  images  are  vague  or  indistinct,  being  blurred  by  the  super- 
imposition  of  many.  But  when  I  perform  the  motion,  does  the 
impulse  which  prompts  me  to  the  action  come  from  within  or 
from  without .''  The  greatest  physicists  have  not  disdained  to 
endeavor  to  answer  this  and  similar  questions,  and  have  at  times 
abandoned  themselves  to  the  delij  hts  of  pure  and  unrestrained 
thought.  Such  questions  are  generally  considered  not  to  belong 
to  the  realm  of  positive  physical  science,  but  will  before  long  be 
annexed  to  its  domain.  Helmholtz  has  probably  thought  more 
on  life  than  any  other  modern  scientist.  Lord  Kelvin  expressed 
his  belief  that  lif.;'s  process  is  electrical,  and  that  there  is  a  force 
inherent  to  the  organism  and  determining  its  motions.  Just  as 
much  as  I  am  convinced  of  any  physical  truth  I  am  convinced 
that  the  motive  impulse  must  come  from  the  outside.  For, 
consider  the  lowest  organism  we  know — and  there  are  piobably 
many  lower  ones — an  aggregation  of  a  few  cells  only.  If  it  is 
capable  of  voluntary  motion,  it  can  perform  an  infinite  number  of 
motions,  all  definite  and  precise.  But  now  a  mechanism  con- 
sisting of  a  finite  number  of  parts,  and  a  few  at  that,  cannot 
perform  an  infinite  number  of  definite  motions,  hence  the 
impulses  which  govern  its  movements  must  come  from  the  en- 
vironment. So  the  atom,  the  ulterior  element  of  the  universe's 
structure,  is  tossed  about  in  space  eternally,  a  play  to  external 
influences,  like  a  float  in  a  troubled  sea.  Were  it  to  stop  its 
motion  it  would  die.  Matter  at  rest,  if  such  a  thing  could  exist, 
would  be  matter  dead.  Death  of  matter  !  Never  has  a  sentence 
of  deeper  philosophical  meaning  been  uttered.  This  is  the  way 
in  which  Prof.  Dewar  forcibly  expresses  it  in  the  description  of 
his  admirable  experiments,  in  which  liquid  oxygen  is  handled  as 
one  handles  water,  and  air  at  ordinary  pressure  is  made  to 
condense  and  even  to  solidify  by  the  intense  cold.  Experiments, 
which  serve  to  illustrate,  in  his  language,  the  last  feeble  mani- 
festations of  life,  the  last  quiverings  of  matter  about  to  die.  But 
human  eyes  shall  not  witness  such  death.  Theie  is  no  death  of 
matter,  for  throughout  the  infinite  universe  all  has  to  move,  to 
vibrate  ;  that  is  to  live. 

I  have  made  the  preceding  statements  at  the  peril  of  treading 
upon  metaphysical  ground  in  my  desire  to  introduce  the  subject 
of  this  lecture  in  a  manner  not  altogether  uninteresting,  I  may 
hope,  to  an  audience  such  as  I  have  the  honor  to  address.  But, 
now  th^n,  returning  to  the  subject,  this  divine  organ  of  sight, 
this  indispensable  instrument  for  ihought  and  all  intellectual  en- 
joyment, which  lays  open  to  us  the  marvels  of  this  universe, 
through  which  we  have  acquired  what  knowledge  we  possess, 
and  which  prompts  us  to,  and  controls,  all  our  physical  and 
mental  activity.  By  what  is  it  affected  ?  By  light  !  What  is 
light? 

We  have  witnessed  the  great  strides  which  have  been  made 
in  all  departments  of  science  in  recent  years.  So  great  have 
been  the  advances  that  we  cannot  refrain  from  asking  ourselves, 
Is  this  all  true,  or  is  it  but  a  dream?  Centuries  ago  men  have 
lived,  have  thought,  discovered,  invented,  and  have  believed 
that  they  were  soaring,  while  they  were  merely  proceeding  at  a 
snail's  pace.  So  we,  too,  may  be  mistaken.  But  taking  the 
tiuth  of  the  observed  events  as  one  of  the  implied  facts  of 
science,  we  must  rejoice  in  the  immense  progress  already  made, 
and  still  more  in  the  anticipation  of  what  must  come,  judging 
from  the  possibilities  opened  up  by  modern  research.  There  is, 
however,  an  advance  which  we  have  been  witnessing,  which 
must  be  particularly  gratifying  to  all  lovers  of  progress.  It  is 
not  a  discovery,  or  an  invention,  or  an  achievement  in  any  par- 
ticular direction.  It  is  an  advance  in  all  directions  of  scientific 
thought  and  experiment.  I  mean  the  generalization  of  the 
natural  forces  and  phenomena,  the  looming  up  of  a  certain  broad 
idea  on  the  scientific  horizon.  It  is  this  idea  which  has,  how- 
ever, long  ago  taken  possession  of  the  most  advanced  minds,  to 
which  I  desire  to  call  your  attention,  and  which  I  intend  to 
llustrate,  in  a  general  way,  in  these  experiments,  as  the  first  step 
in  answering  the  question,  "What  is  light?"  and  to  realize  the 
modern  meaning  of  this  word. 

It  is  beyond  the  scope  of  my  lecture  to  dwell  upon  the  subject 
of  light  in  general,  my  object  being  merely  to  bring  presently  to 
your  notice  a  certain  class  of  light  effects  and  a  number  of  phe- 
nomena observed  in  pursuing  the  study  of  these  effects.    But  to 


be  consistent  in  my  remarks  it  is  necessary  to  state  that  accord- 
ing to  that  idea,  now  accepted  by  the  majority  of  scientific  men 
as  a  positive  result  of  theoretical  and  experimental  investigation, 
the  various  forms  or  manifestations  of  energy  which  were  gener- 
ally designated  as  "electric,"  or  more  precisely  "electromagnetic," 
are  energy  manifestations  of  the  same  nature  as  those  of  radiant 
heat  and  light,  'fherefore,  the  phenomena  of  light  and  heat, 
and  others  besides  these,  may  be  called  electrical  phenomena. 
Thus  electrical  science  has  become  the  mother  science  of  all, 
and  its  study  has  become  all  important.  The  day  when  we  shall 
know  what  "electricity"  is  will  chronicle  an  event  probably 
greater,  more  important  than  any  other  recorded  in  the  history 
of  the  human  race.  The  time  will  come  when  the  comfort,  the 
very  existence  perhaps  of  man  will  depend  upon  that  wonderful 
agent.  For  our  existence  and  comfort  we  require  heat,  light  and 
mechanical  power.  How  do  we  get  these?  We  get  them  from 
fuel,  we  get  them  by  consuming  material.  What  will  man  do 
when  the  forests  disappear?  when  the  coal  fields  aie  exhausted? 
Only  one  thing,  according  to  our  present  knowledge  will  remain; 
that  is,  to  transmit  power  at  great  distances.  Men  will  go  to  the 
waterfalls,  to  the  tides,  which  are  the  stores  of  an  infinitesimal 
part  of  Nature's  immeasuiable  energy.  There  will  they  harness 
the  energy  and  transmit  the  same  to  their  settlements,  to  warm 
their  homes  by,  to  give  them  light,  and  to  keep  their  obedient 
slaves,  the  machines,  toiling.  But  how  will  they  transmit  this 
energy  if  not  by  electricity?  Judge  then,  if  the  comfort,  nay,  the 
very  existence,  of  man  will  not  depend  on  electricity.  I  am 
aware  that  this  view  is  not  that  of  a  practical  engineer,  but 
neither  is  it  that  of  an  illusionist,  for  it  is  certain  that  power 
transmission,  which  at  present  is  merely  a  stimulous  to  enterprise,, 
will  some  day  be  a  dire  necessity. 

It  is  more  important  for  the  student  who  takes  up  the  study 
of  light  phenomena  to  make  himself  thoroughly  acquainted 
with  certain  modern  views,  than  to  peruse  entire  books  on  the 
subject  of  light  itself,  as  disconnected  from  these  views.  Were 
I,  therefore,  to  make  these  demonstrations  before  students  seek- 
ing information — and  for  the  sake  of  the  few  of  those  who  may 
be  present,  give  me  leave  to  so  assume — it  would  be  my  princi- 
pal endeavor  to  impress  these  views  upon  their  minds  in  this 
series  of  experiments. 

It  might  be  sufficient  for  this  purpose  to  perform  a  simple  and 
well  known  experiment.  I  might  take  a  familiar  appliance,  a 
Leyden  jar,  charge  it  from  a  frictional  machine,  and  then  dis- 
charge it.  In  explaining  to  you  its  permanent  state  when 
charged,  and  its  transitory  condition  when  dischaiging,  calling 
your  attention  to  the  forces  which  enter  into  play  and  to  the 
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Bkeaking  a  Bulb  oim  Oi'en  Circuit. 

various  phenomena  they  produce,  and  pointing  out  the  relation 
of  the  forces  and  phenomena,  I  might  fully  succeed  in  illustrat- 
ing that  modern  idea.  No  doubt,  to  the  thinker,  this  simple 
experiment  would  appeal  as  much  as  the  most  magnificent 
display.  But  this  is  to  be  an  experimental  demonstration,  and 
one  which  should  possess,  besides  instructive,  also  entertaining 
features,  and,  as  such,  a  simple  experiment,  such  as  the  one 
cited,  would  not  go  very  far  toward  the  attainment  of  the 
lecturer's  aim.  I  must,  therefore,  choose  another  way  of  illus- 
trating, more  spectacular,  certainly,  but  perhaps  ajso  more 
instructive.  Instead  of  the  fiictional  machine  anci  Leyden  jar  I 
shall  avail  myself  in  these  experiments  of  an  induction  coil  of 
peculiar  properties,  which  was  described  in  detail  by  me  in  a 
lecture  before  the  London  Institution  of  Electric  Engineers,  in 
February,  1892.  This  incjuction  coil  is  capable  of  yielding 
currents  of  enormous  potential  differences,  alternating  with 
extreme  rapidity.  With  this  apparatus  I  shall  endeavor  to  show 
you  three  distinct  classes  of  effects,  or  phenomena,  and  it  is  my 
desire  that  each  experiment,  while  serving  for  the  purposes  of 
illustration,  should,  at  the  same  time,  teach  us  some  novel  truth, 
or  show  us  some  novel  aspect  of  this  fascinating  science.  But 
before  doing  this  it  seems  proper  and  useful  to  dwell  upon  the 
apparatus  employed,  and  method  of  obtaining  the  high  poten- 
tials and  high  frequency  currents  which  are  made  use  of  in  these 
experiments. 

ON  THE  APPARATUS  ,\ND  METHOD  OF  CONVERSION. 

These  high  frequency  currents  are  obtained  in  a  peculiar 
manner.  The  method  employed  was  advanced  by  me  about 
two  years  ago  in  an  experimental  lecture  before  the  American 
Institute  of  Electrical  Engineers.  A  number  of  ways,  as  practic- 
ed in  the  laboratory,  of  obtaining  these  currents,  either  from 
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continuous  or  low  frequency  alternating  currents,  is  diagram- 
matically  indicated  in  Fig.  i,  which  will  be  later  described  in 
detail.  The  general  plan  is  to  charge  condensers,  from  a  direct 
or  alternate  current  source,  preferable  of  high  tension,  and  to 
discharge  them  disruptively  while  observing  well  known  condi- 
tions necessary  to  maintain  the  oscillations  of  the  current.  In 
view  of  the  general  interest  taken  in  high  frequency  currents  and 
effects  producible  by  them,  it  seems  to  me  advisable  to  dwell  at 
some  length  upon  this  method  of  conversion.  In  order  to  give 
you  a  clear  idea  of  the  action,  I  will  suppose  that  a  continuous 
current  generator  is  employed,  which  is  often  very  convenient. 
It  is  desirable  that  the  generator  should  possess  such  high 
tension  as  to  be  able  to  break  through  a  small  air  space.  If  this 
is  not  the  case,  then  auxiliary  means  have  to  be  resorted  to, 
some  of  which  will  be  indicated  subsequently.  When  the  con- 
densers are  charged  to  a  certain  potential,  the  air,  or  insulating 
space,  gives  way  and  a  disruptive  discharge  occurs.  There  is 
then  a  sudden  rush  of  current,  and  generally  a  large  portion  of 
the  accumulated  electrical  energy  spends  itself  The  condensers 
are  thereupon  quickly  charged,  and  the  same  process  is  repeated 
in  more  or  less  rapid  succession.  To  produce  such  sudden 
rushes  of  current  it  is  necessary,  to  observe  certain  conditions. 
If  the  rate  at  which  the  condensers  are  discharged  is  the  same 
as  that  at  which  they  are  charged,  then,  clearly,  in  the  assumed 
case  the  condensers  do  not  come  into  play.  If  the  rate  of  dis- 
charge be  smaller  than  the  rate  of  charging,  then,  again,  the 
condensers  cannot  play  an  important  part.  But  if,  on  the  con- 
trary, the  rate  of  discharging  is  greater  than  that  of  charging, 
then  a  succession  of  rushes  of  current  is  obtained.  It  is  evident 
that,  if  the  late  at  which  the  energy  is  being  dissipated  by  the 
discharge  is  very  much  greater  than  the  rate  of  supply  to  the 
condensers,  the  sudden  rushes  will  be  comparatively  few,  with 
long  time  intervals  between.  This  always  occurs  when  a  con- 
denser of  considerable  capacity  is  chaiged  by  means  of  a  com- 
paratively small  machine.  If  the  rates  of  supply  and  dissipation 
are  not  widely  different,  then  the  rushes  of  current  will  be  in 
quicker  succession,  and  this  the  more,  the  more  nearly  equal 
both  the  rates  are  until  natural  limitations  incident  to  each  case 
and  depending  upon  a  number  of  causes  are  reached.  Thus  we 
are  able  to  obtain  from  a  continuous-current  generator  as  rapid 
a  succession  of  discharges  as  we  like.  Of  course,  the  higher  the 
tension  of  the  generator,  the  smaller  need  be  the  capacity  of 
the  condensers,  and  for  this  reason,  principally,  it  is  of  advantage 
to  employ  a  generator  of  very  high  tension.  Besides,  such  a  gener- 
ator permits  the  attaining  of  greater  rates  of  vibration. 


*    Showing  the  Effect  of  ta.\'ce. 
the  Air. 

The  rushes  of  current  may  be  of  the  same  direction  under  the 
conditions  before  assumed,  but  most  generally  there  is  an  oscil- 
lation superimposed  upon  the  fundamental  vibration  of  the 
current.  When  the  conditions  are  so  determined  that  there  are 
no  oscillations,  the  current  impulses  are  unidirectional  and  thus 
ameans  is  provided  of  transforming  a  continuous  current  of  high 
tension  into  a  direct  current  of  lower  tension,  which  I  think  may 
find  employment  in  the  arts. 

This  method  of  conversion  is  exceedingly  interesting  and  I 
was  much  impressed  by  its  beauty  when  I  first  conceived  it.  It 
is  ideal  in  certain  respects.  It  involves  the  employment  of  no 
mechanical  devices  of  any  kind,  and  it  allows  of  obtaining 
currents  of  any  desired  frequency  from  an  ordinary  circuit,  direct 
or  alternating.  The  frequency  of  the  fundamental  discharges 
depending  on  the  relative  rates  of  supply  and  dissipation  can  be 
readily  varied  within  wide  limits  by  simple  adjustments  of  these 
quantities,  and  the  frequency  of  the  superimposed  vibration  by 
the  determination  of  the  capacity,  self-induction  and  resistance 
of  the  circuit.  The  potential  of  the  currents,  again,  may  be 
raised  as  high  as  any  insulation  is  capable  of  withstanding  safely 
by  combining  capacity  and  self-induction  or  by  induction  in  a 
secondary,  which  need  have  but  comparative  few  turns. 

As  the  conditions  are  often  such  that  the  intermittance  or 
oscillation  does  not  readily  establish  itself,  especially  when  a 
direct  current  source  is  employed,  it  is  of  advantage  to  associate 
an  interrupter  with  the  arc,  and  I  have,  some  time  ago,  indicated 
the  use  of  an  air-blast  or  magnet,  or  other  such  device  readily 
at  hand.  The  magnet  is  employed  with  special  advantage  in 
the  conversion  of  direct  currents,  as  it  is  then  very  effective.  If 
the  primary  source  is  an  alternate  current  generator,  it  is  desir- 
bale,  as  I  have  stated  on  another  occasion,  that  the  frequency 


shouid  be  low,  and  that  the  currents  forming  the  arc  be  large,  in 
order  to  render  the  magnet  more  effective. 

(To  be  Continued.) 


LEGAL  DECISIONS. 

At  Sherbrooke,  Que.,  on  August  i8th  last,  in  the  case  of  C.  A.  Bissau, 
representing  the  Bell  Telephone  Co.,  vs  C.  Skinner  etal.,  representing 
the  Sherbrooke  Telephone  Association,  in  which  the  defendants  were  charg- 
ed with  wilfully  cutting  telephone  wires,  the  property  of  the  plaintiffs', 
Judge  Rioux  gave  judgment  as  follows: — 

The  defendants  are  charged  with  having  wilfully  cut  eight  wires  of  the 
Bell  Telephone  Company  in  Sherbrooke.  The  complaint  is  laid  under 
Article  492  of  the  Criminal  Code. 

The  facts  proved  at  the  Enquete  show  that  the  Bell  Company  had  a  line 
of  poles  on  the  north  side  of  King  street,  existing  there  for  several  years, 
and  located  under  the  direction  of  a  municipal  officer,  which  poles  support- 
ed a  number  ot  wires  forming  a  part  of  the  r  telephone  system. 

That  about  the  twentieth  of  July  last,  Mr.  Leniay  an  employee  of  the 
Bell  Company  put  up  more  wires  on  these  poles  for  the  service  of  the  com- 
pany and  before  his  work  was  completed  on  the  28th,  one  of  the  defendants, 
Pelletier,  was  instructed  by  the  defendant,  Skinner,  under  whom  he  works, 
to  cut  the  wires  of  the  Bell  Company,  and  it  was  done  :  eight  wires  were  cut. 

It  was  claimed  on  the  part  of  the  defendants  that  these  wires  interfered 
with  those  of  their  company,  and  that  they  were  justified  in  cutting  them, 
at  least,  such  appears  to  be  the  line  of  defence  of  the  accused,  from  the 
cross  examination  of  the  witnesses. 

It  is  shown  that  the  lines  of  the  two  companies  intersect  each  other  on 
this  street,  near  the  Continental  Hotel,  and  that  is  the  point  where  the  Bell 
lines  were  cut.  The  lines  of  the.  Bell  Company  were  lotated  on  the  poles 
above  those  of  the  Association,  and  in  the  space  allotted  by  the  charter  of 
the  company,  viz.,  22  feet  from  the  ground. 

By  the  Quebec  Statutes  of  1881,  C.  76,  power  and  authority  weie  given  this 
company  to  erect  poles  and  construct  lines  of  telephone  under  certain  re- 
strictions and  regulations  of  the  municipal  officers.  It  is  shown  by  the  evi- 
dence of  the  men  who  worked  in  putting  up  these  wires  that  they  were  of  a 
sufficient  height  above  the  point  of  intersection  with  those  of  the  Associa- 
tion, so  as  not  to  interfere  with  their  wires  in  any  way  ;  and  it  is  to  be 
piesumed,  that  if  they  touched  them  afterwards,  it  must  have  been  caused 
by  the  Association  having  tightened  their  own  wires,  therefore  causing  them 
to  raise,  and  come  in  contact  with  the  Bell  wires. 

Whatever  might  have  been  the  cause  of  the  collision  of  the  wires  of  the 
two  companies,  one  thing  appears  to  me  certain,  that  is,  the  Bell  Company, 
in  this  instance,  were  acting  within  their  rights,  in  putting  up  these  wires  in 
the  space  allotted  to  them  by  the  Statute,  and  as  long  as  they  remained 
within  those  strict  rights,  they  should  not  have  been  interfered  with  by  any 
other,  without  showing  some  authority  to  do  so.  I  do  not  want  to  be 
understood  to  say,  that  the  Bell  Company  has  privileges  in  the  City  which 
another  company  cannot  acquire  by  getting  the  proper  act  of  organization, 
but  what  I  do  say  is,  that  at  present  the  Bell  Company  is  the  only  company 
which  has  obtained  the  proper  authority  from  the  Legislature  to  construct 
their  telephone  system. 

This  is  apparent  by  reading  the  report  of  the  case,  of  the  City  versus  The 
Sherbrooke  Telephone  Association,  in  the  19th  volume  of  the  Reuue  Legale 
page  538. 

The  Association  in  this  present  case  have  not  shown,  or  ever  attempted 
to  show  what  rights  they  had,  to  put  up  wires  and  interfere  with  privileges 
obtained  by  their  rivals — no  Letters  Patent,  still  less  in  any  Statute,  produc- 
ed here,  before  me,  to  show  their  legal  existence,  so  that  in  reality  I  am 
forced  to'  decide  between  the  rights  of  an  Incorporated  Company,  shown  to 
be  such  by  Statute,  and  those  of  two  persons  (accused)  who  claim  to  act 
for  another  incorporated  body,  but  whose  legal  existence  is  not  proved,  or 
even  attempted  to  be  proved.  In  the  face  of  this,  I  cannot  hesitate  to  find 
the  proof  sufficient  to  warrant  me  in  sending  the  accused  before  the  Court 
of  Queen's  Bench  for  their  trial. 

At  the  argument,  the  defendants  have  urged  very  strongly,  (and  it  was 
even  urged  by  them,  that  this  was,  in  fact,  the  only  point  in  the  case,)  that 
it  *as  not  proved  by  the  prosecution  that  the  wires  cut  were  in  active  oper- 
ation, but  on  the  contrary  were  dead  wires.  I  consider  this  objection  futile, 
and  the  reading  of  Article  492  of  the  Criminal  Code  warrants  no  such  inter- 
pretation, "  Every  one  is  guilty  of  ^  indictable  offence  who  wilfully  .  .  . 
destroys,  removes  or  damages  anything  which  forms  part  of  .  .  .  any 
telephone,  etc.  .  .  ."  Can  it  be  said,  that  because  these  wires  were  not 
yet  connected  with  electric  batteries,  that  they  did  not  form  part  of  the 
company's  telephone  system,  and  consequently  any  one  had  a  right  to  cut 
them?  It  would  be  an  outrage  to  reason,  to  argue  so,  as  it  would  afford  an 
easy  way  to  a  rival  company  to  prevent  competition  by  destroying  the 
wires,  as  soon  as  they  are  put  up,  and  before  they  are  connected. 

With  regard  to  the  proof  of  this  cutting,  having  been  done  wilfully,  there 
cannot  be  any  doubt,  according  to  the  evidence,  and  according  to  the  defi- 
nition of  this  word  by  Art.  481. 

In  conclusion  I  may  say,  that  whatever  rights  the  Sherbrooke  Telephone 
Association  may  show  to  have  in  this  matter  hereafter  before  another  court, 
it  is  difficult  to  believe  that  they  could  take  the  law  in  their  own  hands,  and 
be  relieved  of  all  responsibility  of  their  actions. 


SPARKS. 

The  electrical  apparatus  designed  by  Mr.  Thomas  Munroe,  C.  E. ,  for 
operating  the  lock  gates  of  the  Beauharnois  canal,  has  undergone  satisfac- 
tory tests. 

It  is  reported  that  the  stock  of  the  Gait  and  Preston  Electric  Street  Rail- 
way Company  is  being  rapidly  taken  up,  and  that  the  work  of  construction 
will  shortly  commence. 

The  Royal  Electric  Company  has  offered  to  establish  works  and  give 
employment  to  300  men  at  Cote  St.  Louis,  on  condition  that  the  municipal- 
ity will  grant  a  bonus  of  $30,000. 

The  Guelph  Light  and  power  Company  will  hereafter  furnish  an  all-night 
service  at  the  request  of  their  customers.  Their  incandescent  lighting  busi- 
ness is  said  to  be  rapidly  increasing. 

It  is  said  that  the  Calgary  Electric  Lighting  and  Heating  Company  have 
been  given  the  contract  for  lighting  the  streets  of  that  city,  and  that  their 
price  for  the  work  is  the  lowest  in  Canada. 

Well  deserved  praise  is  being  bestowed  upon  Mr.  Brothers,  the  new 
superintendent  of  construction  ot  the  Montreal  Street  Railway,  for  the 
rapidity  with  which,  under  his  direction,  construction  is  being  carried  on. 

There  has  reach8d  us  on  the  eve  of  going  to  press  a  kind  invitation  from 
Mr.  Eugene  P".  Phillips  to  attend  the  fifteenth  annual  Rhode  Island  Clam  i 
Dinner  tendered  to  the  electrical  fraternity  by  the  American  Electrical 
Works.    The  dinner  will  take  place  at  Haute  Rieve  on  Saturday  next  the. 
and  inst. ,  and  we  doubt  not  will  prove  quite  as  enjoyable  as  its  predecessiors.' 
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Note.— Secretaries  of  the  various  Associations  are  requested  to  forward  us  matter 
or  publication  in  this  Department  not  later  than  the  20th  of  each  month. 


THE  FOURTH  ANNUAL  CONVENTION. 

The  following  programme  of  proceedings  has  been  arranged 
for  the  Fourth  Annual  Convention  of  the  Canadian  Association 
of  Stationary  Engineers,  to  be  held  in  Montreal  on  Thursday, 
Friday  and  Saturday,  the  7th,  8th  and  9th  inst. 

Thursday,  Sept.  7th. 

7.30  a.m. — Reception  of  delegates  at  G.  T.  R.  depot  ;  escort 
to  City  Hotel  for  breakfast. 

10  a,m. — Opening  session  at  Engineers'  Hall.  Call  to  order. 
Address  of  Welcome  by  District-Deputy,  Bro.  Thos.  Ryan. 
Appointing  Committee  on  Credentials.  Short  recess  Report  ot 
Committee  on  Credentials.  President's  opening  address.  Read- 
ing mmutes  ot  last  meeting.  Secretary's  Annual  Report. 
Treasurer's  Annual  Report.  Reports  of  Standing  Committees. 
Appointing  of  Auditors.  Appointing  Committees  on  Constitu- 
tion, Correspondence,  Good  of  the  Order. 

2  p.m. — Auditors'  Report.  Drive  round  the  city  and  to  the 
mountain  top  ;  then  to  the  Exhibition  by  way  of  the  cemetery. 
Lunch  tendered  by  the  directors  of  the  Montreal  Exposition 
Co. 

7.30  p.m. — Open  meeting.  The  public  are  cordially  invited. 
Paper  on  "Waste  Heat,"  by  Bro.  A.  M.  Wickens.  Paper  on 
"  The  Duties  of  Engineeis  Twenty  Yeais  Ago  as  Compared  with 
the  Present  Day,"  by  Bro.  Chas.  Kinsey. 

Friday,  Sept.  8th.  v 
10  a.m. — General  Business. 

AFTERNOON  SESSION. 

2.30  p.m. — Good  of  the  Order.  Adjourn  at  4.15  to  G.  T.  R. 
depot  for  Lachine,  and  home  by  the  Rapids. 

8.30  p.m. — Bancjuet- 

Saturday,  Sept.  9TH. 

10  a.m. — Election  of  Officers.  Selection  of  next  place  of 
meeting. 

2.30  p.m. — Paper  on  "Electric  Motors,"  by  Mr.  W.  B.  Shaw. 
Paper  on  "  Heating  and  Ventilation  of  Factories,"  by  Bro.  John 
J.  York.  Adjournment. 


MONTREAL  NO.  I. 

At  a  recent  meeting  of  the  above  Association,  Brother  Geo. 
Hunt,  on  behalf  of  Mr.  G.  W.  Ingils,  presented  the  Association 
with  a  valuable  model  of  the  Blake  steam  pump,  and  a  complete 
set  of  blue  prints,  handsomely  framed,  of  a  12,000,000  gallon 
Blake  compound  pumping  engine.  The  members  of  the  Associ- 
ation were  enthusiastic  in  their  appreciation  of  the  valuable 
gift.  A  vote  of  thanks  was  passed  to  Mr.  Ingils,  who  was  also 
elected  an  honorary  member.  At  the  same  meeting  several 
large  photographs  of  the  Babcock- Wilcox  boiler  were  presented 
to  the  Association  by  Mr.  A.  H.  Holden.  The  photographs 
were  expensively  framed.  A  hearty  vote  of  thanks  was  tendered 
to  the  donor. 


TORONTO,  NO.  I. 
The  above  Association  held  their  regular  meeting  on  Aug. 
I  ith,  with  President  Wilson  Phillips  in  the  chair.  One  member 
was  initiated  and  an  application  for  membership  received. 
Under  the  head  of  "  Good  of  the  Order,"  the  following  questions 
were  answered  and  illustrated  on  the  blackboard  by  past-Presi- 
dent Bro.  Blackgrove  : 

(1)  .  What  would  be  the  difference  in  percentage  of  strength  of 
joint  as  compared  with  solid  plate  in  the  following  joints  :  First, 
thickness  of  plate,  5-16";  diameter  of  rivet,  pitch,  2.27"? 
Answer,72%.  Second,  thickness  of  plate,  5-16";  diameter  of 
rivet,  11-16";  pitch,  2.29"?    Answer,  69.97%. 

(2)  .  Is  there  any  advantage  in  makmg  girth  seams  double 
rivetted  ?    Answer,  no  ! 

(3)  .  Is  there  any  advantage  in  securing  the  flange  of  a  dome 
by  double  rivettecl  joints  ?    Answer,  no  ! 

(4)  .  What  size  of  boiler  should  be  put  in  to  heat  a  building 
containing  300,000  cubic  feet  of  space  and  run  a  lo  h.p.  engine? 
Answer,  30  h.p. 

(5)  .  What  would  be  the  safe  working  pressure  of  a  boiler  60" 
diameter,  5-16"  plate,  joints  same  as  first  question  above,  60,000 
fbs.  tensile  strength  Dalizell  steel?  Answer,  125  lbs.  to  the 
square  inch. 

On  August  25th,  the  usual  meeting  was  held,  with  Vice-Presi- 
dent Butler  in  the  chair.  Two  members  were  initiated  and  an 
application  for  membership  received.  The  two  alternate  dele- 
gates, Bros.  Sutton  and  Gilchrist,  were  asked  to  fill  the  places  of 
Bros.  Lewis  and  Phillips,  who  cannot  attend  the  Convention  of 
Engineers  to  be  held  in  Montreal. 

After  the  ordinary  business  was  disposed  of,- a  long  discussion 
took  place  on  questions  that  are  expected  to  come  before  the 
Engineers'  Convention,  and  final  instructions  were  given  to  the 
delegates  who  are  appointed  to  represent  the  Association. 

Chas.  F".  Kinsey, 

Cor.  Secretary. 


NOTES  FOR  ENGINEERS. 

Steam  boilers  should  have  two  safely  valves,  each  one  capable 
of  discharging  all  the  steam  which  the  boiler  can  produce  at  the 
pressure  to  be  controlled  by  the  safety  valves.  The  object  of 
having,'  two,  is  to  diminish  the  risk  of  failure  to  act  when  the 
pressure  rises.  With  only  one  valve,  should  that  one  stick  to  its 
seat,  or  fail  in  any  other  way,  the  boilers  would  be  left  without 
any  protection  from  undue  rise  of  pressure.  It  is  not  uncommon 
to  have  the  one  valve  loaded  so  as  to  open  at  about  5  lbs.  higher 
pressure  than  the  other  one.  If  the  fiist  one  opens  at  80  lbs. 
the  other  should  open  at  85  lbs.  By  this  arrangement  the  action 
of  each  valve  can  be  observed  by  the  engineer  with  greater 
accuracy  than  if  both  opened  at  the  same  time.  The  higher 
the  pressure,  the  smaller  the  valve  needed  to  relieve  the  boiler. 
The  steam  making  capacity  of  the  boiler  is  dependent  upon  the 
size  of  furnace  and  amount  of  heating  surface,  but  as  all  the 
heat  comes  from  the  furnace  it  is  usual  to  make  the  area  of  the 
safety  valve  a  definite  proportion  of  the  fire  grate.  For  60  lbs. 
pressure,  the  safety  valve  should  open  one  half  a  square  inch 
for  each  square  foot  of  fire  grate.  For  lower  pressure  the  safety 
valve  should  be  higher,  and  for  higher  pressure  it  may  be 
smaller. 

*    *  * 

Scale  and  deposit  forming  inside  of  steam  boilers  are  the 
CHuse  of  much  anxiety  to  the  engineer  and  may  cause  very 
serious  loss  of  fuel.  By  scale  is  meant  the  hard  formation  usually 
of  lime  which  adheres  to  the  parts  of  the  boiler  in  contact  with 
the  water.  By  deposit  is  usually  meant  the  .iccumulation  of 
sand  or  mud,  or  broken  pieces  of  scale.  A  uniform  deposit  of 
scale  is  not  nearly  so  dangerous  as  an  accumulation  of  mud  of 
sand.  Nearly  all  water  used  to  feed  steam  boilers  contain  lime 
or  sand  or  some  other  admixture.  When  steam  is  formed  and 
taken  off,  these  impurities  are  left  behind  and  gradually  accumu- 
late inside.  A  50  H.P.  boiler  would  use  at  least  9000  gallons  of 
water  in  a  week  of  60  hours.  If  in  each  ten  gallons  of  water  there 
were  half  an  ounce  of  solid  matter,  in  a  week's  run  as  much  as 
28  lbs.  weight  would  be  left  in  the  boiler.  If  this  were  to  accum- 
ulate on  the  bmtom  or  where  the  strong  heat  of  the  furnace  was 
applied  to  the  plates,  they  would  soon  become  overheated,  and 
be  burned  or  buckled  out  of  shape.  To  prevent  this,  the  blow  off 
cocks  should  be  opened  every  day  and  the  boiler  should  be 
opened  and  washed  out  at  least  once  a  month. 


There  are  many  different  ways  of  firing  steam  boilers  and  each 
has  its  advocates  who  claim  their  method  to  be  the  best.  The  truth 
seems  to  be  that  as  coal  varies  in  quality,  so  must  its  treatment 
during  combustion  be  varied,  and  what  is  best  for  one  kind  of 
coal  will  produce  very  poor  results  with  othc  kinds.  As  a  gen- 
eral rule,  when  the  best  results  possible  from  a  boiler  are  required, 
and  the  greatest  amount  of  steam  is  wanted,  the  coal  should 
be  spread  unifoimly  over  the  grate,  and  kept  of  an  equal  thick- 
ness throughout.  The  thickness  may  vary  from  about  5  inches 
to  about  10  inches,  and  usually  it  will  be  found  that  a  thin  fire 
will  give  the  best  results,  and  requires  most  attention.  If  the 
coal  is  found  to  melt  and  to  seal  the  bars,  so  that  sufficient  air 
does  not  get  through,  it  will  be  an  advantage,  to  shove  the  fire 
back  on  the  grate  and  put  the  fresh  coal  in  a  heap  on  the  front 
of  the  grate,  where  it  will  be  coked  and  should  then  be  shoved 
back  and  a  fresh  supply  put  on.  The  method  of  coking  will  be 
found  the  most  economical  way  of  burning  coal,  provided  the 
boiler  be  large  enough.  Spreading  the  coal  evenly  makes  the 
most  out  of  the  boiler.  Coking  the  coal  and  then  spreading  it 
makes  the  most  out  of  the  fuel.  When  troubled  with  clinkers 
forming  either  on  the  grate  bars,  or  on  the  sides  of  the  furnace, 
keep  a  little  water  in  the  ash  pit.  This  will  be  found  to  preserve 
the  grate  bars  and  prevent  them  from  warping  and  will  soften 
and  break  the  clinkers,  so  that  they  can  be  easily  removed. 

*  * 
* 

To  wash  a  boiler  out  properly,  have  it  as  cool  as  possible 
before  beginning.  If  it  is  surrounded  with  brickwork  get  it  cooled 
down.  Open  the  blow  off  cock  and  blow  out  a  little  under  press- 
ure, so  as  to  make  sure  that  cock  and  pipes  are  clean.  Then, 
when  steam  is  down  fill  boiler  entirely  full  of  water.  This  can 
be  done  by  having  connection  with  water  works  mains,  or  with 
an  over-head  tank.  Then  with  man  hole  cover  off,  and  blow  off 
cock  open,  wash  out  from  above,  using  plenty  of  water,  and  as 
much  pressure  with  it  can  be  got.  After  that,  remove  the  hand 
holes  and  scrape  the  bottom.  The  boiler  should  be  kept  wet 
inside  all  the  time  and  not  allowed  to  dry.  Where  there  is  much 
scale,  it  may  be  necessary  to  stop  the  water,  and  have  a  man 
go  inside  and  break  the  scale  off ;  but  if  a  boiler  is  always  wash- 
ed out  from  the  man  hole  and  kept  wet  inside  during  the  cleaning 
out,  there  will  not  be  much  scale  to  break  off. 


Every  member  of  the  C.  E.  A.  ivho  may  come  to  Toronto  on 
the  12th,  i^th  and  14th  inst.,  will  witness  the  best  Electrical 
Convention  and  the  s^eatest  Industrial  Exhibition  e%>cr  held  in 
Canada,  the  most  interesting  Electric  Railway,  the  greatest  source 
of  Power  and  the  greatest  engineering  scheme  for  the  utilisation 
oj  that  power  to  be  found  in  the  world,  and  at  the  least  possible 
cost.    Will  you  take  it  in  f 
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London  Branch  No.  5.— Meets  in  Sherwood  Hall  first  Thursday  in 
each  month.  F.  Mitchell,  "President;  Geo.  Taylor,  Secretary  Treasurer, 
356  Piccadilly  Street. 

Brandon,  Man  ,  Branch  No.  i.— Meets  ist  and  3rd  Friday  each 
month,  in  City  Hall.  A.  R.  Crawford,  President;  Arthur  Fleming, 
.Secretary. 

MontrivAI,  Branch  No.  i.  -Meets  ist  and  3rd  I'liursdav  each  month, 
in  Mechanics'  Institulc,  204  St.  James  street.  President,  Jos.  Robinson  ; 
first  vice  president,  H.  Nuttall  ;  second  vice-president,  Jos.  Badger  ;  secre- 
tary, J.  J.  York,  Board  of  Trade  Building;  treasurer,  Thos.  Ryan. 


St.  Laurent  Branch  No.  2. — Meets  ist  and  3rd  Tuesday  each  month, 
in  Mechanics'  Institute,  204  St.  James  street.  Matthais  Guimond,  Presi- 
dent ;  Alfred  Latour,  Secretary,  306  Delisle  stree',  St.  Cunegonde. 

Guelph  Branch  No.  6. — Meets  ist  and  3rd  Wednesday  each  month  at 
7:30  p.m.    J.  A.  Angell,  President;  C.  Jorden,  Secretary. 

Ottawa  Branch,  No.  7.  —  Meets  2nd  and  4th  Tuesday,  each 
month,  corner  Bank  and  Scott  streets  ;  J.  H.  Thompson,  President  ;  Wm. 
O'Brien,  Secretaiy. 

Dresden  Branch  No.  8. — Meets  every  2nd  week  in  each  month;  Thos. 
Merrill,  Secretary. 

Berlin  Branch  No.  9. — Meets  2nd  and  4ih  Saturday  each  month  at 
8  p.  m.    W.  J.  Rhodes,  President ;  G.  Steinmetz,  Secretary,  Berlin  Ont. 

Kingston,  Association  Stationary  Engineers. — Meets  tw.ce  each 
month  over  No.  i  Fire  Siation.  J.  Devlin,  President  ;  W.  Gilmour,  P.  O. 
Box  699,  Secretary. 
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board  of  examiners. 
President,  A.  E.  Edkins,  -  139  Borden  St.,  Toronto. 

Vice-President,  R.  Dickinson,  -  Electric  Light  Co.,  Hamilton. 
Registrar,  A.  M.  Wickens,       -  -     280  Berkeley  St. ,  Toronto. 

Treasurer,  R.  Mackie,       -  -  28  Napier  St. ,  Hamilton. 

Solicitor,  J.  A.  McAndrews,  -  Toronto. 

Toronto— A.  E.  Edkin^,  A.  M.  Wickens,  E.  J.  Phillips,  F.  Donaldson. 
Hamilton— P.  Stott,  R.  Mackie,  R.  Dickinson. 
Peterboro' — S.  Potter,  care  Edison  General  Electric  Co. 
Brantford — A.  Ames,  care  Patterson  &  Sons. 

Kingston — J.  Devlin  (Chief  Engineer  Penetentiary),  J.  Campbell. 
London— F.  Mitchell. 

Information  regarding  examinations  will  be  furnished  on  application  to 
any  member  of  the  Board. 


The  unsettled  state  of  business  in  the  United  States  has  had 
a  depressing  effect  on  the  mica  mining  industry  in  the  Ottawa 
district.  In  this  connection  we  are  pleased  to  notice  that  Dr. 
Selwyn,  director  of  the  Geological  Survey,  emphatically  denies 
the  published  statement  to  which  we  referred  in  our  last  issue, 
that  the  exhibits  of  Canadian  mica  at  the  Columbian  Exposition 
were  much  inferior  to  those  of  India  and  Australia.  Dr.  Selwyn 
declares  that  Canada  has  by  far  the  best  exhibit  of  mica  at  the 
Fair,  and  that  the  only  crystals  exhibited  are  those  from  Canada. 


A  COMMITTEE  of  the  municipal  council  of  the  city  of  Glas- 
gow has  recommended  that  the  telephone  business  be  conducted 
in  future  by  the  municipality  instead  of  by  the  National  Tele- 
phone Co.,  as  heretofore.  The  latter  company,  in  a  statement 
published  in  a  Glasgow  paper,  points  out  the  injustice  which 
would  result  from  taxing  a  population  of  700,000  people  in  order 
to  slightly  reduce  the  cost  of  service  to  a  few  thousand  telephone 
users.  Municipalization  has  already  been  adopted  in  an  exten- 
sive degree  in  Glasgow,  the  waterworks,  gas,  electric  light  and 
tramway  systems  being  already  under  civic  control. 

In  Ottawa  the  electric  cars  are  being  utilized  to  carry  the 
mails  CO  the  railway  depots.  This  will  no  doubt  prove  to  be  but 
one  of  numerous  uses  which  electric  cars  will  eventually  be  made 
to  serve.  It  has  been  proposed  to  utili  ze  cars  built  for  the  pur- 
pose to  convey  during  the  night  the  sweepings  and  other  refuse 
from  city  streets.  The  question  of  cost  is  of  course  one  of  prime 
moment.  Should  it  be  found  as  inexpensive  to  employ  electric 
cars  as  horses  and  carts,  the  former  may  at  an  early  date  be 
expected  to  supersede  the  latter.  It  may  be  regarded  as  certain 
that  the  possibilities  of  the  electric  railroad  will  be  found  not  to 
be  limited  to  the  business  of  carrying  passengers. 

In  the  present  issue  will  be  found  the  first  instalment  of  Mr. 
Nikola  Tesla's  remarkable  lecture  on  "  Light  and  Other  High 
Frequency  Phenomena,"  delivered  before  the  Franklin  Institute 
and  the  National  Electric  Light  Association  of  the  United  States. 
The  publication  of  this  lecture,  which  is  accompanied  by  numer- 
ous illustrations,  will  probably  extend  over  three  successive  issues 
of  The  News.  In  this  lecture  Mr.  Tesla  has  demonstrated 
several  new  and  startling  theories  with  regard  to  the  character, 
and  operation  of  electric  currents,  and  has  indicated  future  de- 
velopments on  the  line  of  their  application  to  practical  uses,  the 
fulfilment  of  which  would  be  but  slightly  less  wonderful  than 
what  has  already  taken  place.  Mr.  Tesla  is  regarded  as  perhaps 
the  ablest  and  most  original  experimenter  in  the  field  of 
electricity  at  the  present  lime,  and  the  most  likely  source  from 
which  future  discoveries  may  be  expected  to  emanate.  Every 
student  of  electricity  should  therefore  study  and  seek  to 
thoroughly  understand  the  theories  and  facts  set  forth  in  the 
lecture  which  we  publish,  and  carefully  preserve  the  copies  of 
The  News  containing  the  same  for  future  reference. 


September,  1893 


CfiNflflfiN    EliECTf^ICfib  NEWS 


We  wish  to  call  the  attention  of  our  correspondents  to  the  fact 
that  the  name  and  address  of  the  writer  must  accompany  every 
communication  in  order  to  insure  its  insertion.  This  is  a  well 
known  journalistic  rule,  and  one  which  is  necessary  for  the  pro- 
tection of  the  publisher.  Some  of  our  correspondents  in  askinj; 
for  information  have  overlooked  this  requirement.  Apparently 
they  have  omitted  their  name  because  they  did  not  wish  it  to 
appear  in  print.  To  such  we  may  say  that  although  the  name 
is  required  by  the  publisher  for  his  protection,  it  does  not  follow 
that  the  same  will  be  prmted  with  the  communication.  The 
correspondence  may  appear  over  a  nom  de plume  if  so  desired 
but  the  actual  name  and  address  of  the  author  must  be  in  the 
editor's  possession. 

Most  engineers  of  experience  will  recognize  the  truth  of  the 
following  from  the  columns  of  the  Canadian  Matiufaclurer :  It 
may  seem  strange  to  the  uninitiated,  but  it  is  a  fact  well  known 
to  those  who  have  been  through  the  mill,  that  owners  of  steam 
boilers  do  not  always  encourage  their  engineers  to  report  defects 
in  them,  but  on  the  contrary  try  to  bulldoze  them  into  silence  on 
the  subject,  by  threatening  them  with  a  loss  of  their  situation, 
and  it  sometimes  does  happen  that  a  man  is  discharged  for  re- 
porting such  defects,  or  leaves  the  place  because  he  cannot 
have  them  repaired,  in  which  case  there  is  always  some  reckless 
ignoramus  ready  to  take  the  chances  of  disaster  by  keeping  it  in 
operation,  and  there  is  always  someone  willing  to  recommend 
him  for  the  situation.  Let  us  have  laws  passed  requiring  manu- 
facturers to  take  out  licenses  permitting  them  to  own  steam 
boilers  after  they  have  proved  themselves  to  be  fit  persons  to 
own  such  property  for  they  are  needed  as  much  as  license  laws 
for  engineers  are,  and  perhaps  more. 

In  the  August  number  of  The  News  a  correspondent  asked 
for  information  regarding  the  means  and  cost  of  obtaining  an 
engineer's  certificate.  For  the  information  of  this  correspondent 
and  of  others  of  our  readers  who  may  desire  it,  we  now 
amplify  somewhat  the  answer  which  we  published  in  last  issue, 
on  the  above  subject.  First  of  all  it  should  be  said  that  there 
are  two  associations  of  Canadian  engineers,  viz.,  the  Canadian 
Association  of  Stationary  Engineers  and  the  Ontario  Association 
of  Stationary  Engineers.  The  C.  A.  S.  E.  is  an  educational 
society  and  does  not  grant  certificates.  The  O.  A.  S.  E. 
have  the  power  to  grant  certificates  under  an  Act  passed  by 
the  Ontario  Legislature,  April  30th,  1891.  The  cost  of  these 
certificates,  as  before  stated,  is  as  follows  :  for  a  ist  class,  $5.00; 
2nd  class,  $3.00;  3rd  class,  $2.00.  The  certificates  are  to  be 
renewed  at  the  end  of  each  year.  The  price  of  renewal  is,  for  a 
1st  class,  $1.50  ;  2nd  class,  $1.25  ;  3rd  class,  $1.00.  If  a  certifi- 
cate holder  gets  intoxicated,  or  th;ough  carelessness  breaks  his 
engine,  the  Board  of  Examiners  will  refuse  to  renevv  his  certifi- 
cate. The  persons  wishing  to  obtain  a  certificate  should  write 
to  the  Registrar  of  the  Association  or  to  the  member  of  the 
Board  of  Examiners  residing  nearest  to  his  locality,  who  will 
make  the  necessary  arrangements  for  his  examination.  There 
is  no  stated  place  or  time  fixed  for  such  examination,  but  the 
convenience  of  the  applicant  is  consulted  in  these  particulars. 
The  names  of  the  officers  of  the  association  and  of  the  Board  of 
Examiners  are  given  in  each  issue  of  The  News.  If  a  candi- 
date applies  for  a  first-class  cer  tificate  and  fails  to  pass  the  re- 
quired examination,  the  price  of  a  firs:  class  certificate  is  put  to 
his  credit,  and  he  may  come  up  for  examination  again  as  often 
as  is  necessary  without  extra  charge  until  he  secures  his  certifi- 
cate. To  become  a  member  of  the  C.  A.  S.  E.,  the  applicant 
must  pass  an  examination  or  present  a  certificate  from  the  O.  A. 
S.  E.,  which  will  be  accepted  in  lieu  of  an  examination.  The 
initiation  fee  is  $3.00,  and  the  dues  30  cents  per  month.  It  is 
not  a  labor  organization  but  an  educational  society,  and  has 
proved  most  helpful  to  its  members,  many  of  whom  are  now 
holding  good  positions  as  the  result  of  the  knowledge  gained  at 
its  meetings. 

The  Electrical  Industry  is  rapidly  assuming  a  position  oj 
great  importa?ice  in  Canada.  The  Canadian  Electrical  Associ- 
ation seeks  to  promote  its  progress  and  consety.:e  its  welfare.,  and 
is  consequently  deserving  of  the  supi>ort  of  every  person  connected 
with  or  interested  in  electrical  matters.  All  such  persons  are 
invited  to  be  present  at  the  Convention  on  the  13th.,  ijth  and 
14th  inst. 


CANADIAN  ELECTRICAL  ASSOCIATION. 

Bei.OW  will  be  found  printed  the  programme  of  the  Third 
Convention  of  the  above  Association,  to  be  held  on  the  Toronto 
Industrial  I'^xhibition  Association's  grounds,  on  Tuesday,  Wed- 
nesday and  Thursday,  the  12th,  13th  and  14th  insi.  The  papers 
are  now  in  the  hands  of  the  Secretary,  and  copies  of  them  are 
being  printed.  These  printed  copies  will  be  placed  in  the  hands 
of  mambers  at  the  Convention  prior  to  being  read  by  the  authors, 
thus  affoiding  opportunity  for  intelligent  discussion.  Applica- 
tions for  memlsership  are  coming  in,  and  all  the  indications  point 
to  a  well  attended  and  interesting  meeting.  The  programme  is 
as  follows  : 

TUKSIJAV,  SEP'I.   I2'1H  • 

2  p.m.  —President's  Address. 

.Secretary-Treasurer's  Report. 
Report  of  Committees. 
General  Business. 

Paper  by  Mr.  Fred.  C.  Robertson,  Toronto.  Subject  : 
"  Some  of  the  Causes  of  Interruption  to  Telegr.iph 
Circuits." 

Paper  by  Mr.  A.  C.  McCallum,  of  Peterboro'.  Subject: 
"  Water  Wheels." 

Wednesday,  Sept.  13TH 
to  a.m. — Nomination  and  Election  of  Officers,  and  selection  of 
place  of  next  meeting. 
Unfinished  Business. 

Paper  by  Mr.  L.  B.  McFarlane,  of  Montreal.  Subject: 
"The  History  of  the  Telephone  in  Canada." 

Paper  by  Mr.  E.  B.  Merrill,  Toronto.  Subject  l 
"  Electrical  Education." 

Paper  by  Mr.  John  Langton,  Toronto.  .Subject:  "Direct 
Connected  Dynamos  and  .Steam  Engines." 

Paper  by  Mr.  E.  Carl  Breithaupt,  of  Berlin,  Ont.  Sub- 
ject :  "Electric  Street  Railways." 

Thursday,  Sept.  14TH 
7  a.m. — Steamer  of  Niagara  Navigation  Company  to  Queenston. 

By  courtesy  of  Mr.  W.  A.  Grant,  Manager,  a  special 
car  will  be  taken  on  the  Niagara  Falls  Par  k  and  River 
Electric  Railway  from  Queenston  to  Chippewa,  and 
inspection  made  of  the  power  house  and  plant. 

Also  by  invitation  of  Capt.  Carter,  the  members  will 
visit  the  Falls  at  Table  Rock  and  Prospect  Park,  the 
works  in  the  Tunnel  District,  the  Tower,  etc.,  and  take 
a  trip  around  the  Falls  on  the  Steamer  "  Maid  of  the 
Mist."  Luncheon  w  ill  be  provided  at  the  Cliff  House, 
and  dinner  on  the  boat  during  the  return  trip. 

Members  of  the  Association  in  good  standing  will 
receive  tickets  covering  the  above,  without  cost  to  them- 
selves, upon  application  to  the  Secretary.  Ladies' 
tickets  may  also  be  obtained  by  members  for  $1.50 
each. 


PERSONAL. 

Mr.  C.  W.  Hurlburt,  formerly  with  the  G.  N.  W.  Tt-legraph  Company, 
Montreal,  has  been  appoin.ted  to  succted  Mr.  A.  Bennett  as  editor  of  tele- 
graphic dispatches  at  Toronto. 

Professor  Caius- Wilson,  of  the  electrical  engineering  department  of  McGill 
UrLiversity,  is  about  to  be  married  in  England  to  Miss  Mary  Louisa  Georgina 
Petrie,  B.A.,  of  Hanover  Lodge,  Kensington  Park. 

We  learn  that  Mr.  Fred.  Thomson  has  severed  his  connection  as  elec- 
trician with  the  Royal  Electric  C(5mpany,  of  Montreal.  Mr.  Thomson  is 
at  present  visiting  the  World's  Fair.  It  has  not  been  learned  wh-it  his 
future  course  of  action  is  to  be. 

Mr.  \.  C.  McCallum.  of  Peterboro',  whose  paper  on  "  Water  Wlieels  ' 
forms  a  feature  of  the  programme  of  the  approaching  C.  E.  .A.  convention, 
has  recently  become  a  Benedict.  The  Ei.e<  tkical  .Vi?ws  e.xtends  to  Mr. 
and  Mrs.  McCallum  its  best  wishes  for  a  long  and  prosperous  matrimonial 
voyage. 

Mr.  Fred  G.  Mitchell,  of  London,  has  been  appointed  inspector  for  the 
Boiler  Inspection  and  Insurance  Co.,  ot  Toronto.  We  doubt  not  he  will 
prove  himself  well  qualified  for  the  position.  Mr.  Mitchell  is  one  of  the 
mobt  active  members  of  the  C.  A.  S.  E.  in  London,  and  a'^  such  will  be 
greatly  missed. 

The  Electrical  News  received  a  visit  recently  from  Mr.  W.  .A.  Tur- 
bayne,  electrician  of  the  T'urbayne  Tamblyn  Company,  of  De'roit,  Mich., 
manufacturers  of  arc  lamps  and  electrical  specialties.  Mr.  Turbayne,  who 
was  formerly  a  resident  of  Toronto,  states  that  his  company  may  p,ossibly 
establish  an  agency  in  Canada. 

Mr.  R.  .A.  Ross,  electrical  engineer,  and  Mr.  C.  Legrand,  tester,  have 
severed  their  connection  with  the  Canadian  General  Electric  Company's 
Works  at  Peterboro  ,  and  were  tendered  a  farcAell  supper  by  their  asso- 
ciates on  the  eve  of  their  departure.  Mr.  Ross  has  accepted  a  position 
with  the  Royal  Electric  Company,  Montreal. 

For  some  time  past  Mr.  Wm.  Wylie,  assistant  manager  of  the  City  and 
Suburban  Street  Railway,  Toronto,  has  been  in  a  critical  condition  of  health 
as  the  result  of  blood  poisoning,  due  to  having  scratched  his  finger  with  a 
rusty  nail.  At  times  he  was  unconscious  and  hut  slight  hopes  were  enter- 
tained of  his  recovery.  '^Ve  are  pleased  to  Itarn,  howevrr,  that  he  is  now 
considered  to  be  out  of  danger. 

It  is  with  much  regret  that  we  learn  of  the  retirement  of  Mr.  Dan. 
Thomson  from  the  management  of  the  Hamilton  Electric  Light  and  Power 
Company.  The  change  is  due  to  the  unprofitable  condition  of  the  Company's 
business,  which  has  rendered  necessary  an  attempt  to  curtail  expenses.  In 
common  with  Mr.  Thomson's  many  friends  we  shall  be  pleased  if  an  open- 
ing presents  itself  in  Canada  for  his  services.  He  is  undoubtedly  one  ol  the 
most  capable  electricians  in  this  country,  and  should  if  possible  bo  retainoil 
heu'T 
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QUESTIONS  AND  ANSWERS. 

R.  S.  M.,  writes  :  How  many  "watt  hours  should  seven  in- 
candescent lamps  of  16  c.  p.  consume  per  hour,  and  does 
the  current  passing  from  one  lamp,  effect  a  meter  proportionate- 
ly to  the  6  others  not  burning?  To  explain  why  I  ask  the 
question  I  may  say  that  I  have  recently  occupied  a  store  fitted 
with  eledtric  lamps  (7)  as  above  described,  and  in  two  weeks 
have  used  9000  watt  hours.  The  actual  time  of  burning  was  not 
more  than  18  hours,  and  I  concluded  that  the  meter  must  be  at 
fault,  or  that  the  charges  in  comparison  to  lamp  per  month  were 
excessive.  1  would  like  if  you  could  give  me  the  rates  that  are 
charged  in  oteer  places  where  meters  are  used- 

AnS:  The  kind  of  lamp  used  would  affect  to  a  considerable 
extent  the  number  ol  watts  of  current  consumed  per  hour;  the 
average  however,  is  about  60  for  a  16  r.  p.  lamp.  The  meter  if 
a  good  one,  should  measure  one  lamp  justly  as  exactly  as  seven. 
Of  course  an  increase  in  the  voltage,  from  any  cause,  would  tend 
to  increase  the  brillancy  of  the  light,  and  consequently  the 
number  of  watts  registered ;  but  with  a  constant  voltage,  the 
consumption  of  current  should  be  recorded  exactly,  with  any  load. 
Some  lamps  are  more  economical  than  others,  and  this  may 
have  something  to  do  with  the  matter,  The  rates  for  current 
supplied  bv  watt  meter,  range  from  13  to  20  cents  per  1,000  watts. 
The  usual  price  is  about  15  or  16  cents  with  a  small  discount  for 
cash  payment. 


An  Ottawa  correspondent  asks  :  (i.)  Is  there  a  rule  to  find 
the  temperature  of  steam  at  any  pressure  ? 

Ans  :  The  general  result  of  experiments  shows  that  the 
pressure  increases  as  the  temperature  is  increased,  but  the 
incsease  is  not  uniform.  At  212°  the  pressure  is  147  fbs.,  and 
the  rise  of  pressure  is  about  29  ttis.  for  each  degree  of  tempera- 
ture At  300°  the  pressure  is  67-22  fts.,  and  each  degree  of 
temperature  adds  i  ft.  to  the  pressure.  Many  formulae  have 
been  proposed  to  show  this,  but  for  all  practical  purposes  it  is 
much  better  to  use  some  one  of  the  published  tables  found  in 
Engineering  works,  giving  the  relative  properties  of  saturated 
steam.  One  of  the  simplest  formulae,  suggested  by  Mr.  W.  M. 
Buchanan,  and  used  by  Dr.  K.  Clark,  is  as  follows  : 
2938.16 

t  =  =371-85. 

6.1993544-log  p 

where  t=  the  temperature  in  degrees  Fah.  and  p=  pounds  per 
sq.  inch.  ^ 

(2.)  How  to  find  the  relative  volume  of  steam  at  different 
pressures  ? 

Ans  :  There  have  been  very  few  reliable  experiments  made 
to  determine  this  relation.  The  most  reliable  were  made  more 
than  30  years  ago  and  published  in  a  paper  read  by  Sir  Wm. 
Fairbairn  before  the  Royal  Society  in  i860.  The  formulfe  given 
by  Fnirbairn  is  : 

v  =  .4i  +  389 
P  +  .35- 

where  v=  volume  in  cubic  feet, 
and  p=  pounds  per  sq.  inch. 

(3.)  How  to  find  the  total  heat  of  steam  at  any  pressure  ? 

Ans  :    The  total  heat  of  saturated  steam  is  the  sum  of  its 
latent  and  sensible  heat,  and  it  is  usual  to  assume  that  the  steam 
is  produced  from  water  of  32"  Fah.    The  total  heat  then,  repre- 
sents the  amount  of  heat  which  has  been  added  to  water  of  32" 
in  order  to  produce  steam  of  the  pressure  given.    First  find  the 
temperature  corresponding  to  the  pressure,  then  let 
t=  the  temperature. 
h=  the  total  heat. 
h=  1081.4-I- -305  t. 

(4.)  How  to  find  the  velocity  of  draught  from  inches  of 
water  ? 

Ans  :  Velocity  of  draught  may.  be  measured  by  mches  of 
water  indicating  the  difference  of  pressure  which  is  causing  the 
draught. 

An  approximate  formulae  is  :  v  =  vp  x  102. 
That  is,  the  velocity  of  draught  in  feet  per  second  is  equal  to  the 
sqare  root  of  pressure  in  inches  of  water  multiplied  by  102. 


MONTREAL  ELECTRIC  CLUB. 

An  informal  meeting  of  some  of  the  officers  of  the  above  Club 
was  held  at  the  residence  of  J.  A.  Farlinger  on  Wednesday 
night  last,  at  which  it  was  decided,  owmg  to  the  success  of  the 
Club  last  year,  that  it  be  called  together  again.  The  first  meet- 
ing will  take  place  at  the  old  rooms,  usual  hour,  on  Monday, 
Sept.  I  ith. 

It  is  the  intention  of  the  Club  to  have  an  exhibition  of  appar- 
atus, added  to  the  items  for  each  evening,  which  will  no  doubt 
prove  an  interesting  adjunct  to  the  proceedings. 

New  by-laws  will  be  drafted  the  coming  winter,  and  new  re- 
gulations regarding  admitting  new  members,  so  as  to  give  the 
Club  a  wider  scope,  at  the  same  time  keeping  it  strictly  within 
electrical  bounds. 

Many  new  applicants  are  expected,  and  the  Club  look  for  a 
successful  winter  session. 


Will  Niagara  Falls  be  your  objective  point  on  the  14th  tnst.  ? 


CORRECTION. 

Ed  tor  Electrical  News. 

DcAR  Sir  : — I  have  noticed  the  following  item  in  the  August 
issue  of  the  Canadian  Electrical  News  : 

•'  Owing  to  the  trouble  that  has  been  experienced  by  the 
Toronto  Street  Railway  with  the  Edison  motors  heretofore  in 
use,  the  manager  has  decided  to  replace  them  with  Westing- 
house  motors  at  a  cost  of  about  $50,000." 

I  beg  to  inform  you  that  your  information  is  quite  incorrect  as 
we  are  not  replacing  the  Edison  motors  and  have  recently  award- 
ed the  Canadian  General  Electric  Company  a  contract  for  one 
hundred  Thomson-Houston  W.P.  50  motors, 
Yours  truly, 

Wm.  McKenzie, 
President  Toronto  Railway  Company. 


DANGEROUS  STEAM  PLANTS. 

Editor  Canadian  Electrical  News. 

Sir, — A  short  time  ago,  I  had  occasion,  while  waiting  for  a 
train,  to  spend  some  time  at  a  station  west  of  London  on  the  G. 
T.  R.  As  usual  I  commenced  to  look  around  me  for  smoke 
stacks,  and  finally  located  three  ;  and  not  far  away  either.  1 
made  my  way  to  one  place  which  turned  out  to  be  a  flour  mill, 
and  on  entering  found  a  gentleman,  who  turned  out  to  be  pro- 
prietor, miller,  book-keeper  and  engineer  of  the  establishment. 

After  some  conversation,  I  expressed  a  wish  to  see  the  steam 
plant,  and  was  conducted  to  the  engine  room.  On  arriving  there 
I  found  an  old  slide  valve  engine  hammering  away.  The  flange 
joints  of  steam  pipe  and  steam  chest  cover  were  packed  with 
pieces  of  shingles.  The  result  was  a  sound  resembling  that  pro- 
duced by  some  of  our  city  fife-and-drum  bands  at  the  12th  of 
July  period.  1  noticed  water  and  steam  flying  out  of  something 
at  the  front  of  the  boiler,  and  upon  investigating  more  closely, 
found  a  ly^"  blow-off  cock  on  a  pipe  ;  instead  of  the  brass  plug 
being  in  the  cock,  there  was  a  wooden  plug  driven  in,  and  this 
was  what  was  leaking.  I  looked  up  at  the  steam  gauge  and  saw 
that  it  registered  70  fts.  I  suddenly  took  a  notion  to  go  up 
stairs,  and  advised  the  "engineer"  on  my  way  up,  to  put  on  a 
new  blow-off  cock,  but  he  said  it  was  all  right,  and  he  wasn't 
afraid.  He  also  told  me  that  the  old  boiler  in  this  mill  exploded 
a  few  years  ago  and  killed  the  engineer  and  blew 'the  end  of  the 
mill  down.  I  advised  him  to  be  careful,  or  the  new  boiler  might 
scald  him  some  day. 

I  afterwards  shw  the  remains  of  the  boiler  which  exploded 
near  Petrolea  a  short  time  ago,  killing  the  engineer  and  a 
machinist  who  was  repairing  the  engine.  I  believe  if  this  boiler 
had  been  inspected  that  it  would  have  been  condemned  long 
before  the  time  of  the  explosion,  and  two  lives  would  have  been 
saved.  Yours,  &c., 

Tramp. 


TRADE  NOTES. 

The  Penberthy  Injector  Company  of  Detroit,  have  issued  the  first  number 
of  the  "Penberthy  Bulletin,  "  wfiich  is  devoted  to  information  regarding  their 
appliances. 

Messrs.  Darling  Bros. ,  of  Montreal,  have  issued  in  pamphlet  form  a  list 
of  Morse  Valve  Machines  sold  by  them  in  Canada,  and  also  a  number  of 
excellent  testimonials  from  purchasers  who  have  given  them  a  thorough  and 
satisfactory  trial. 

The  Royal  Electric  C^o.  have  lately  shipped  to  Pueblo  Principe,  Cuba, 
two  750  light  alternators,  with  the  necessary  station  apparatus,  transformers,  i 
lamps,  etc.    This  is  claimed  to  be  the  first  shipment  to  foreign  parts  of  I 
Canadian  manufactured  electrical  machinery.  ' 

The  Royal  Electric  Company  of  Montreal,  have  purchased  from  the  Robb 
Armstrong  Company  of  Amherst,  N.  S. ,  a  75  h.  p.  Monarch  Economic 
boiler  and  a  Robb  Armstrong  automatic  engine,  to  be  used  in  the  operation 
of  the  electric  light  plant  at  Montreal  Junction. 

The  Magnolia  Metal  Company,  which  sells  its  metals  all  over  the  world, 
extends  to  its  friends  an  invitation  to  visit  its  exhibit  at  the  World's  Fair ;  it 
can  be  found  at  Section  No.  10,  Column  No.  E-53,  where  all  people  who  are 
interested  in  the  running  of  machinery  with  the  least  amount  of  friction  are 
welcome. 

The  Dodge  Wood  Split  Pulley  Company,  of  Toronto,  have  recently 
equipped  with  their  well  known  split  pulleys,  the  Rathbun  Company's  mill 
at  Campbellton,  Ont. ,  the  Waterloo  Woollen  Company's  mill,  at  Waterloo, 
Ont.,  J.  &  J.  Black's  mill  at  Thurso,  Que.,  and  Geo.  Matthews  Packing 
Company's  establishment  at  Peterboro'. 

Mr.  T.  W.  Ness,  manufacturer  and  dealer  in  electrical  supplies,  249 
Craig  street,  Montreal,  has  found  it  necessary  to  enlarge  his  buisness,  and 
with  this  object  has  taken  into  partnership  Messrs.  P.  H.  Davidson,  J.  E. 
Adams,  James  L.  Rakin  and  N.  W.  McLaren.  Mr.  Davidson  for  a 
number  of  years  past  had  charge  of  the  books,  in  the  old  firm.  Mr.  Rakin 
was  tormerly  interested  in  real  estate,  and  Mr.  McLaren  was  proprietor  of 
the  Montreal  Sign  Works.  The  new  members  will  bring  with  them  into  the 
Company  new  capital,  and  are  known  to  be  active  workers,  so  that  the 
business  may  be  expected  to  steadily  increase. 

We  learn  that  Messrs.  Ahearn  &  Soper,  of  Ottawa,  are  making  a  specialty 
of  low-period,  two-phase  machines,  such  as  are  supplying  current  for  all  the 
incandescent  lighting  at  the  Chicago  Exposition.  These  machines  are 
15,000  light  capacity  each,  and  of  periodicity  of  50  per  second.  They  are 
operating  incandescent,  arc  light  and  two-phase  A.  C.  motors  from  the 
same  circuit.  Messrs.  Ahearn  &  Soper  are  now  offering  a  full  line  of  slow 
speed  low-period  alternators,  for  example,  a  1,200  light  machine  has  a  speed 
of  only  600  revolutions,  a  900  light  machine  runs  at  720  and  a  600  light 
machine  at  900.  Being  low-period  it  is  possible  to  run  both  arc  and  incan- 
descent lights  with  the  same  degree  of  ease.  The  armatures  are  removable. 


The  St.  Clair  Tunnel  Company  are  receiving  estimates  for  the  electrical  1 
equipment  of  their  line  through  the  tunnel,  with  the  object  of  avoiding  the  | 
smoke  from  the  locomotives,  which  is  having  an  injurious  effect  upon  the  1 
tunnel. 
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THE  INTERNATIONAL  ELECTRICAL  CONGRESS. 

By  E.  B.  Merrill. 
On  Monday  the  21st  of  August  and  the  four  succeeding  days, 
there  met  in  Chicago  an  International  Electrical  Congress  which 
is  likely  to  form  a  landmark  amongst  such  meetings  for  many 
years  to  come.  It  was  composed  of  electrical  men  from  nearly 
all  the  civilized  coimtries  of  the  world  and  contained  an  inner 
circle  known  as  the  "  Chamber  of  Delegates,"  which  consisted 
of  those  specially  designated  by  the  various  governments  to 
represent  them,  and  whose  business  it  was  to  consider  the 
adoption  of  electrical  notation  and  standards  and  the  definition 
of  units  with  a  view  to  recommending"  the  legalizing  of  the 
same. 

The  Congress  met  in  the  Art  Institute  where  other  engineer- 
ing or  scientific  congresses  had  also  been  held  or  were  then  in 
progress.  The  choice'of  the  building  was  rather  unfortunate 
for  such  important  work,  as  it  is  located  on  the  lake  front  and 
immediately  behind  it,  between  it  and  the  lake,  are  a  large 
number  of  tracks  of  the  Illinois  Central,  so  that  during  the 
whole  course  of  the  meetings  there  were  continual  interruptions 
from  the  puffing  and  hissing  of  the  locomotives  and  the  rum- 
bling and  rattling  of  the  trains  rushing  through  or  being  shunted 
here.  It  taxed  to  the  utmost  the  vocal  powers  of  those  that  read 
papers  or  took  part  in  the  discussions,  and  was  often  the  cause 
of  only  partially  filled  rooms  when  the  readers  of  papers  were 
lacking  in  sufficient  lung  power.  They  say  that  Demosthenes 
rehearsed  his  oratory  to  the  dashing  waves  on  the  sea  shore  ; 
what  a  grand  opportunity  for  cultivation  he  missed  in  not  being 
born  a  few  centuiies  later,  and  in  Chicago. 

The  first  meeting  opened  at  about  4  o'clock  in  Columbus 
Hall,  a  large  amphitheatre  in  the  northern  part  of  the  Institute; 
and  when  Prof  Elisha  Gray,  of  tautolograph  fame,  rapped  the 
official  gavel,  he  found  before  him  a  large  and  representative 
gathering  of  electrical  men  from  ail  parts  of  the  world,  and  when 
he  invited  the  official  delegates  to  the  platform,  there  appeared 
such  a  galaxy  of  celebrities  about  him  as  perhaps  has  never 
before  been  seen  in  America.  Most  conspicuous  amongst  them 
was  the  venerable  Helmholtz  who  has  done  so  much  for  science 
in  Germany.  Then  there  were  representing  Great  Britain  Dr. 
S.  P.  Thomson,  W.  H.  Preece,  Prof.  W.  E  Ayrton  and  Alex- 
ander Siemens,  all  familiar  names  in  electricity  ;  representing 
France,  Professors  E.  Mascart  and  E.  Hospitalier ;  from 
Germany,  Dr.  H.  Von  Helmholtz  and  Dr.  E.  Voigt  ;  from 
Switzerland,  Dr.  A.  Paloz  and  M.  Thury  ;  from  Italy,  Prof. 
Galiler  Ferraris  ;  from  Austria,  Dr.  Johann  Sahulka  ;  and  from 
the  United  States,  Professors  H.  A.  Rowland,  Elihu  Thomson, 
H.  S.  Charhart  and  Dr.  T.  C.  Mendenhall.  Other  delegates 
arrived  later  during  the  course  of  the  meetings. 

The  sight  ot  so  much  talent  here  congregated  was  one  long  to 
be  remembered.  One  was  sorry,  however,  not  to  see  the  faces 
of  Lord  Kelvin,  perhaps  the  king  of  them  all,  of  the  wizard 
Edison,  and  of  that  later  advent  of  genius,  Tesla. 

After  a  speech  from  the  chair  welcoming  the  delegates  and 
members  of  the  Congress,  organization  vvas  proceeded  with,  and 
pending  the  announcements  of  special  committees,  there  were 
speeches  by  Helmholtz,  Ayrton,  Elihu  Thomson,  Preece,  Mascart 
(in  French),  Mendenhall,  &c. 

Permanent  officers  were  elected,  Helmholtz  being  made 
Honorary  President,  and.  Gray,  Chairman.  A  Vice-President 
from  each  country  represented  was  also  elected.  The  Congress 
then  adjourned  to  meet  the  next  and  following  days,  between 
the  hours  of  10  a.m.  and  i  p.m.,  in  three  sections,  that  of  pure 
theory,  of  mixed  theory  gnd  practice,  &c.,  and  of  true  practice, 
all  sitting  simultaneously,  rather  an  unfortunate  disposition  as 
afterwards  appeared.  Perhaps  a  better  arrangement  would 
have  been  to  have  a  large  room  for  papers  of  general  interest 
and  to  have  the  meetings  held,  as  they  were,  in.  the  mornings, 
and  to  have  papers,  representing  special  interests  mainly,  refer- 
red to  their  own  sections  to  meet  in  the  afternoons  or  evenings. 
As  it  was,  nearly  all  the  papers  would  have  been  at  home  in 
section  B.  We  were  a  little  surprised  that  in  an  electrical 
gathering  the  management  of  the  time  table  should  have  been 
so  unsystematic.    The  dates  for  the  reading  of  particular  papers 


were  entirely  conjectural,  so  that  it  kept  a  member  cf)ntinually 
on  the  (/ui  vivc,  dodging  from  sectif)n  to  section  to  hear  the 
papers  of  most  interest  to  him,  and  perhaps  he  would  retire 
from  an  interesting  discussion  in  one  section,  hasten  to  another 
and  find  that  a  paper  he  had  desired  to  hear  had  been  complet- 
ed, or  that  he  had  lost  the  discussion  on  another.  Of  course 
these  papers  may  be  had  in  print  hereafter,  but  it  is  likely  to  be 
several  months  before  they  are  obtainable,  and  in  that  time  they 
have  lost  much  of  their  freshness  and  interest,  and  the  oppor- 
tunities for  discussing  them  to  so  great  advantage  no  longer 
exist. 

The  work  of  the  sections  proceeded  from  day  to  day  in  the 
rooms  allotted  to  them.  The  attendance  in  section  A  was 
naturally  small,  the  discussions  there  being  in  differentials  and 
vectors.  The  main  part  of  the  Congress  alternated  between 
sections  B  and  C,  according  as  the  papers  in  the  one  or  the 
other  were  of  more  general  interest.  Those  that  excited  the 
greatest  discussion  were  on  "Electromagnetic  .Signallmg 
Through  Space,"  "Ocean  Telephony,"  "Direct  Current  Dynamos 
of  Very  High  Potential,"  "Long  Distance  Transmission  by 
Various  Systems,"  "The  Conversion  of  Alternating  into  Contin- 
uous Currents  and  the  Reverse,"  and  "The  Arc  Light."  Owing 
to  the  time  consumed  by  some  of  these  papers  there  were  quite 
a  number  towards  the  end  of  the  lists  that  were  only  read  by 
title  or  by  a  short  synopsis,  and  discussion  was  greatly  ab- 
breviated. 

The  Congress  met  finally  on  Friday  afternoon  at  3  o'clock  in 
Culumbus  Hall  to  hear  the  report  of  the  delegates.  They  had 
held  frequent  deliberations  in  private  during  the  week. 

The  report  recommended  the  adoption  of  the  names  that  are 
now  in  general  use  of  the  more  elementary  electrical  units  and 
defines  them  according  to  theory  and  the  best  practical  way  of 
obtaining  them  according  to  the  results  of  the  best  scientific 
investigators.  The  higher  units  remain  without  names,  except- 
ing the  designations  of  the  G.  C.  S.  system.  Other  questions 
were  left  in  the  form  of  appeals  to  the  scientists  of  all  nations  to 
carry  on  further  investigations  and  discussions  upon  them.  The 
principal  were  concerning  notation  and  nomenclature,  and  the 
adoption  of  a  standard  of  light.  The  opinion  was  that  no  light 
so  far  obtained  and  defined  shows  sufficient  definiteness  under 
known  conditions  to  be  taken  as  a  standard. 

The  Congress  then  .adopted  the  report  and  after  the  announc- 
ing of  the  programme  for  the  further  entertainment  of  the 
members  at  the  World's  Fair,  adjourned. 

On  Friday  evening,  August  25th,  as  a  treat  to  the  members  of 
the  International  Electrical  Congress,  which  had  been  holding 
its  meetings  during  the  week  in  Chicago,  a  lecture  by  Nikola 
Tesla  was  given  in  a  room  in  one  of  the  buildings  in  the  World's 
Fair  grounds.  There  was  a  large  attendance  of  members  and 
their  lady  friends,  and  the  greatest  interest  was  shown  by  the 
close  attention  paid  to  the  experiments  and  explanations  given, 
and  by  the  hearty  applause.  The  subject  matter  was  on  a  means 
of  producing  mechanical  vibrations  and  the  application  and  the 
construction  of  a  dynamo  with  vibrating  instead  of  rotating 
armature  and  the  nature  of  the  results  and  their  applications. 

Mr.  Tesla  is  a  pleasant  speaker,  though  not  yet  free  enough 
with  his  English  to  speak  very  rapidly,  and  is  troubled  with 
neither  self-consciousness  nor  egotistic  self-assertion. 

His  work  in  this  line  is  still  in  the  e.xperimental  stage,  but  he 
is  very  hopeful  of  good  results. 

He  is  so  interested  in  his  work  and  devotes  so  much  time  to 
it  that  he  is  in  danger  of  injuring  his  health.  This  is  greatly  to 
be  regretted,  as  the  world  should  have  much  to  receive  yet  from 
the  fertile  brain  of  this  young  inventor. 


If  y oil  are  not  a  member  of  the  Canadian  Electrical  Associa- 
tion, send  in  your  applicatioti  at  once,  and  be  elected  in  time  to 
take  part  in  the  Convention  at  Tot  onto  on  the  f2th,  rjth  and 
14th.   


The  Canadian  Rubber  Company,  of  Montreal,  have  commenced  the  con- 
struction-of  a  four  story  brick  and  stone  warehouse  at  Winnipeg,  at  a  cost 
of  $12,000. 


Robin  &  Sadler 

.  .  .  MANUFACTUKERS  OF  .  .  . 

OAK-TANNED  LEATHER 


MONTREAL  and  TORONTO 


Our   DYNAMO   BELT  NOW  used  and  preferred 
throughout  the  country. 


A  few  of  the  principal  places  between  the 
Atlantic  and  Pacific  where  our  Dynamo 
Belting  is  in  use : 

MONTREAL—RovAL  ELECTRIC  Co. 
ST.  JOHN,  N.  B.— St.  Johns  Ei.?:ctric  &  Gas  Co. 
OTTAWA— Standard  Electric  Co. 
SHERBROOKE,  QUE.— Sherbrooke  (i.vs  &  W.  Co. 
KINGSTON,  ONT— Kingston  Penetentiarv. 
KINGSTON,  JAMAICA— Jamaica  E.  L.     P.  Co. 
WINNIPEG— Manitoba  Electric  &  Gas  Co. 
BRANDON— Brandon  E.  L.  Co. 
CALGARY— Calgary  E.  L.  Co. 
VICTORIA,  B.  C— Victoria  E.  L.  Co, 
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CHANGES  INDUCED  BY  ELECTRIC  CARS. 

With  the  introduction  of  electric  railways  there  have  come 
several  important  changes  in  former  conditions.  Persons  whose 
means  would  not  permit  them  to  keep  a  horse  and  carnage  are 
now  able  to  enjoy  the  luxury  of  being  transported  to  all  parts 
of  the  city  and  suburbs  at  a  triflmg  cost.  These  changed  con- 
ditions have  also  led  many  persons  to  dispose  of  their  horses 
and  carriages  and  thereby  effect  a  saving  of  several  hundred 
of  dollars  per  year.  On  the  other  hand,  the  introduction 
rapid  electric  transit  has  proved  a  severe  and  almost  fatal  blow' 
to  the  hack  owners.  People  who  can  reach  their  destination 
speedily  and  comfortably  in  an  electric  car  at  a  cost  of  four 
cents  will  of  course  decline  to  pay  a  dollar  for  a  hack.  The  city 
of  Ottawa  furnishes  an  illustration  of  the  effect  of  the  change  of 
conditions  upon  the  hack  business.  In  1890  the  number  of 
licensed  hackmen  in  that  city  was  198.  In  1892  the  number 
had  decreased  to  127,  and  this  year  ihe  shrinkage  will  be  con- 
siderably greater  still. 


RIGHTS  OF  STREET  CARS  AT  CROSSINGS. 

The  Supreme  Court  of  Minnesota  has  ruled  that  a  street  rail- 
way car  has  no  priority  of  way  at  a  street  crossing  with  respect 
to  other  vehicles,  and  when  the  driver  of  such  another  vehicle, 
approaching  the  street  railv/ay  track  to  cross  it,  sees  a  car  ap- 
proaching at  such  a  distance  that  he  can,  apparently,  make  the 
crossmg  safely,  he  has  a  right  to  attempt  it,  and  it  is  not  negli- 
gence per  se  in  him  to  attempt  it  without  looking  a  second  time 
at  the  car.  Upon  such  travelled  tracks  in  a  city  it  is  negligence 
to  run  an  electric  street  railway  car  over  a  crossing  at  a  high 
and  dangerous  rate  of  speed.  And  it  is  also  negligence  to  run 
it  over  a  crossing,  the  person  "in  chartje  of  it  not  being  on  the 
lookout,  not  having  the  car  under  control,  nor  using  the  proper 
means  to  stop  it  so  as  to  avoid  a  collision. 


ELECTRIC  RAIL  WELDING. 

The  operation  of  welding  by  electricity  the  rails  of  the  West 
End  Company  in  Cambridge,  Mass.,  is  attracting  a  great  deal 
of  attention,  and  interested  crowds  are  constantly  on  the  spot, 
pushing  for  vantage  ground  from  which  to  see  the  machine  at 
work,  and  speculating  as  to  how  it  is  done.  Many  and  strange 
are  the  theories  and  explanations  advanced  by  the  "  knowing 
ones,"  the  usual  quota  of  whom  are  always  present,  says  N.  Y. 
Electrical  Review,  and  the  fragments  from  this  source  which 
occasionally  reach  the  ears  of  the  men  employed,  contribute 
greatly  to  their  amusement. 

The  machine  has  now  been  in  operation  for  about  a  week,  and 
a  considerable  stretch  of  track  has  already  been  covered,  though 
better  progress  will  be  made  from  now  on,  as  the  men  are  be- 
coming more  familiar  with  the  work  as  it  progresses,  and  are 
handling  it  more  rapidly  in  consequence.  The  system  is  one 
devised  by  the  Johnson  Company,  of  Johnstown,  Pa.,  and  while 
they  have  already  done  some  amount  of  similar  work  on  their 
own  lines  in  Pennsylvania,  the  present  contract  is  the  first  that 
has  been  attempted  for  outside  parties,  and  the  machine  now  in 
use  is  the  first  one  constructed. 

The  apparatus  consists  of  a  box  car  open  at  one  end  to  admit 
of  the  free  operation  of  the  crane  which  supports  the  welder,  and 
by  means  of  which  it  is  moved  from  side  to  side  and  placed  in 
position.  The  opposite  end  of  the  car  is  occupied  by  a  250 
horse-power  motor  dynamo,  manufactured  by  the  Thomson 
Electric  Welding  Company,  of  Boston,  by  means  of  which  the 
500  volt  direct  current  taken  from  the  overhead  wires  is  trans- 
formed into  an  alternating  current  of  about  500  amperes,  and 
passed  into  the  transformer  located  in  the  base  of  the  welder, 
from  which  it  is  applied  to  the  rails  at  50,000  amperes.  The  car 
is  also  supplied  with  two  25  horse-power  Thomson-Houston  rail- 
way motors  for  operating  it  on  the  tracks,  and  contains  water 
tanks  with  a  capacity  of  500  gallons.  This  water  is  kept  in  con- 
stant circulation  by  means  of  a  small  pump,  and  passes  through 
rubber  pipes  to  the  copper  contact  pieces  of  the  welder,  keeping 
them  always  cool.  The  welder  itself  is  a  massive  affair  weighing 
four  tons,  and  is  suspended  from  the  crane  immediately  over  the 
joint  to  which  it  is  to  be  applied.  It  is  fitted  with  two  immense 
jaws  which  grip  the  rail  on  either  side  after  the  steel  spanners 
have  been  put  in  position.  These  jaws  are  operated  by  a  toggle 
joint  worked  by  a  light  and  left  handscrew.  By  this  means  one 
man  is  able  to  apply  a  pressure  of  40,000  pounds. 

When  the  joint  is  held  in  this  vise-like  grip  the  current  is 
turned  on,  and  in  a  few  seconds  the  rails  at  the  point  of  contact 
begin  to  glow  and  are  soon  at  a  white  heat.  By  this  time  the 
joint  is  closed  up  and  the  steel  pieces  on  either  side,  under  the 
immense  pressure,  have  become  a  part  of  the  rail  itself.  The 
current  is  then  turned  off,  the  gri|)  loosened,  and  the  car  moved 
forward  to  the  next  joint. 

The  crane  supporting  the  welder  was  built  by  Yale  &  Towne 
Manufacturing  Company,  of  Stamford,  Conn.,  and  is  operated 


by  a  small  one  horse-power  Crocker-Wheeler  motor  perched  on 
top  of  it  directly  under  the  projecting  roof  of  the  car.  The  con- 
trast between  the  size  of  the  motor  and  the  bulk  it  operates  is 
very  striking.  The  total  outfit  as  at  present  constructed  weighs 
30  tons,  but  anothei  car  is  now  being  built  which  will  be  lighter 
to  hanclle,  and  by  which  the  work  can  be  done  more  rapidly. 
The  Johnson  Company  have  a  contract  to  weld  16  miles  of  track 
for  the  West  End  as  a  practical  test  qf  the  system,  and  if  the 
results  are  satisfactory  the  work  will  be  continued  over  the 
entire  line. 

W.  M.  Brown,  of  the  Johnson  Company,  who  is  in  charge  of 
the  work,  estimates  that  it  will  take  them  three  months  to  carry 
out  the  present  contract. 


ELECTRIC  RAILWAY-ACCIDENT-NEGLIGENCE. 

The  Supreme  Court  of  Georgia  held,  in  the  recent  case  of  the 
Augusta  Railway  Company  vs.  Glover,  that  although  there 
may  be  no  negligence  whatever  in  the  failure  of  an  electric 
street  railway  company  to  have  gates  to  the  platforms  of  its 
cars,  for  the  purpose  of  guarding  against  accidents  to  passengers 
by  preventing  them  from  leaving  the  cars  on  the  side  next  to  a 
parallel  track  of  the  same  company  in  the  street,  yet  when  a 
particular  company  has  such  gates  to  the  platforms  of  its  cars, 
not  to  keep  them  closed  may  or  may  not  be  negligence  in  the 
given  instance,  the  question  being  one  of  fact  for  the  jury,  and 
that  an  electric  railway  which  has  provided  its  cars  with  gates 
to  prevent  passengers  from  alighting  on  the  side  next  to  a  par- 
allel track  could  not  defend  itself  against  the  charge  of  negli- 
gence in  not  keeping  one  of  the  gates  closed,  by  the  evidence  of 
its  president  "as  to  observations  he  had  made  in  reference  to 
electric  street-car  lines,  cable-car  lines  and  other  street-car  lines 
operating  on  double  tracks,  that  he  had  made  recently  in  various 
cities  of  the  United  States  in  reference  to  the  use  of  gates  on  the 
cars,  and  to  show  that  gates  are  not  used." 


John  Stephenson,  who  built  the  first  street  car  in  America, 
and  who  subsequently  became  the  head  of  the  most  extensive 
manufactory  in  this  line  in  the  United  States,  died  in  New  York 
last  month,  aged  84  years. 

In  the  action  of  Rev.  R.  Kobbs  against  the  Niagara  Falls  {  . 

Tramway  Company,  in  which  the  plaintiff  sought  to  restrain  j  , 

the  company  from  operating  their  line  on  Sunday,  the  High  ' 
Court  of  Justice  has  decided  in  favor  of  the  defendants. 


THE  BLACKENING  OF  LAMP  BULBS. 

Few  subjects  have  given  rise  to  more  speculation  than  the 
blackening  of  the  bulbs  of  incandescent  lamps.  At  one  time  it 
was  said  to  be  due  to  platinum  thrown  off  from  the  leading-in 
wires.  Then  it  was  due  to  something  mysteriously  called  "air 
washing."  Some  people  are  fond  of  working  mystery  into 
explanations  of  anything  where  electricity  or  high  vacua  are 
concerned,  so  that  when  they  exist  together  there  is  a  double 
tendency  towards  the  mysterious.  Recently  mercury  vapor  has 
been  said  to  be  the  cause  of  the  blackening,  but  this  theory 
seems  to  have  been  developed  more  especially  by  American  in- 
ventors of  mechanical  pumps  which  do  not  use  mercury.  There 
is  still  another  theory,  due,  we  believe,  to  Sawyer,  according  to 
which  there  is  some  oxygen  in  the  bulb,  which  combines  with 
the  carbon  at  the  very  high  temperature  produced,  then  deposits 
the  carbon  on  the  glass  and  goes  off  to  the  filament  again  for 
more,  and  so  on.  It  does  not  matter  at  all  with  this  theory 
that  there  is  no  known  oxide  of  carbon  which  deconiposes  auto- 
matically at  a  low  temperature.  In  a  vacuum  and  in  an  electric 
lamp  the  laws  of  chemistry  ought,  it  would  seem,  to  be  cjuite 
different  from  the  humdrum  laws  of  Nature  under  pressure  with 
no  electric  current  about.  It  is  possible  that  hot  caibon  slowly 
volatilizes  considerably  below  its  melting  point,  just  as  camphor 
does.  This  theory  would  be  too  simple,  however.  It  would  be 
safer  to  assume  that  the  difference  of  potential  between  the  legs 
the  filament  causes  currents  across  the  air  space — hot  rarefied 
gases  being  good  conductors — and  that  these  cause  the  carbon 
to  leave  the  filaments  and  to  be  deposited  on  the  glass.  The 
whole  subject  requires  to  be  investigated  carefully,  and  would 
probably  well  repay  any  time  and  trouble  expended  upon  its 
elucidation. — London  Industries. 


PUBLICATIONS. 

We  welcome  the  first  number  of  the  Engineering  Review  published  in 
London,  Eng.,  and  edited  by  Mr.  J.  Stephen  Jeans,  late  Secretary  of  the 
Iron  and  Steel  Institute  of  Great  Britain.  The  new  journal  aims  to  fill  a 
position  in  the  engineering  field  similar  to  that  occupied  in  the  field  of  liber- 
ature  by  the  Revie^u  of  Revieios.  Mr.  Jeans  is  apparently  well  qualified  to 
make  a  success  of  the  venture,  and  we  trust  that  he  may  succeed  in  doing 
so. 
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SPARKS. 

Mr.  R.  L.  Borden  has  been  appointed  by  the  .Supreme  Court,  trustee  of  the 
Halifax  Illuniinati  g  and  Motor  Company. 

An  overhead  bridge  40  feet  wide,  is  to  be  constructed  at  Mile  End,  by  the 
Montreal  Park  and  Island  Railway  Company. 

The  Welland  Power  and  Supply  Canal  Company,  of  St.  Catharines,  Ont., 
are  applying  for  incorporation  with  a  capital  slock  of  $500,000. 

The  electric  light  plant  which  served  to  light  the  streets  and  business 
premises  of  St.  Mary's,  Ont.,  was  partially  destroyed  by  fire  on  the  8th  of 
August. 

The  City  Attorney  of  Montreal  gives  it  as  his  opinion  that  the  Montreal 
.Street  Railway  Company  have  no  exclusive  running  privileges  over  the 
streets  of  that  city. 

A  tesolution  was  recently  passed  by  the  Board  of  Trade.  Ottawa,  recom- 
mending that  a  bill  for  the  inspection  and  measurement  of  electricity  j 
be  brought  before  Parliament. 

The  Chambers  Electric  Light  and  Power  Company  of  Truro,  N.  S. ,  have 
offered  to  erect  and  operate  40  arc  lamps  and  a  fire  alarm  service  in  thai 
City  for  the  sum  of  $3,000  per  year. 

The  Montreal  .Street  Railway  Company  has  been  granted  a  30  years  fran- 
chise by  the  council  of  Coteau  St.  Louis.  The  Company  expect  to  have 
cars  running  to  Amherst  Park  withjn  a  month. 

The  C.  P.  R.  are  about  to  construct  a  new  telegraph  line  300  miles  in  1 
extent,  to  connect  Halifax  with  Sydney,  C.  B.    It  is  p.roposed  to  lay  one 
cable  across  the  Strait  of  Canso  and  one  at  the  Grand  Narrows.  I 

A  Detroit  syndicats  is  endeavouring  to  secure  a  charter  for  an  electric  rail- 
way from  Walkerville  to  Tecumseh,  a  distance  of  13  miles.  The  company 
offer  to  give  a  bond  as  a  guarantee  of  the  early  completion  of  the  undertaking. 

The  Automatic  Telephone  and  Electric  Company  of  Canada  are  said  to  | 
contemplate  a  no  less  extensi\e  undertaking  than  that  of  constructing  a  \ 
metallic  telephone  circuit  from  Halifax  to  Vancouver,  a  distance  of  3,500 
miles. 

Mr.  R.  Lynch  has  retired  from  the  firm  of  Nie  cS:  Lynch,  engine  and 
boiler  manufacturers,  Hamilton,  Ont.  The  business  will  be  carried  on 
under  the  management  of  the  remaining  partners  under  the  name  of 
Nie  &  Witfield. 

The  Town  Council  of  Edmonton,  N.  W.  T.,  recently  resolved  to  seek 
legislation  for  the  establishment  of  an  electric  railway  system  in  Edmonton 
and  the  vicinity  and  to  provide  for  its  operation  either  by  the  municipality 
or  by  a  company. 

The  receipts  of  the  Montreal  Street  Railway  Company  for  July  last 
exceeded  those  of  the  previous  year  by  $9,000.  The  number  of  miles 
travelled  by  the  cars  in  July,  1893,  was  282,696,  as  compared  with  93,601  in 
1892.  The  Royal  Electric  Company  are  to  furnish  the  Street  Railway 
Company  with  500  additional  horse  power. 

Mr.  Bert  C.  Lee,  of  Pittsburgh,  Pa.,  has  been  appointed  electrical 
engineer  of  the  Ottawa  Street  Railway  Company.  Mr.  Lee  is  a  native  of 
China,  but  has  resided  for  some  twenty  years  in  America,  and  has  travelled 
extensively  in  Europe  and  the  United  States  in  the  interests  of  the  Westing- 
house  Company,  of  Pittsburgh.  He  is  said  to  be  a  most  competent  engineer 
and  electrician. 
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T//e  Third  Convention  of  the  Canadian  Electrical  Association 
at  Toronto,  on  the  12th,  ijth  and  14th,  promises  to  be  the  best 
that  has  yet  been  held.  Will  you  participate  in  the  pleasure  and 
profit  of  the  occasion  ? 


THE  RELIANCE  ELECTRIC  MFG.  CO.,  Ltd, 

WATERFORD,  ONT, 


MANUFACTUKEKS  OF  ALL  KINDS  OF 


FOB  LIGHTING  AND  TBAlStS MISSION  OF  POWER. 
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Some  Particulars  of  the  Process  of  Manufacture. 


^ARBON  is  an  elementary  substance,  occurring  in  nature  uncombined,  as  the  diamond  and  mineral  plumbago.  It  is  niucli 
more  abundant,  however,  in  a  state  of  combination  ;  thus  it  occurs  in  union  with  oxygen  in  the  carbonic  acid  present  in  the 
atmosphere,  and  in  combination  with  oxygen  and  calcium,  forms  in  the  shape  of  limestone  a  large  portion  of  the  earth's  crust. 
In  union  mainly  with  hydrogen,  it  is  the  chief  constituent  of  coal  and  mineral  oils,  and  along  with  oxygen,  hydrogen  and 
nitrogen,  is  an  abundant  ingredient  of  animals  and  still  more  so  of  plants.  It  exists  in  several  altropic  forms,  that  is, 
forms  which  differ  from  each  other  in  many  physical  and  some  chemical  properties,  but  which  nevertheless  consist  of 
nothing  but  single  element. 

Wood  carbon,  or  charcoal,  is  prepared  by  heating  wood  in  iron  retorts  as  long  as  it  evolves  anything  volatile.  When  coal  is 
treated  in  the  same  manner  as  it  is  in  the  manufacture  of  coal  gas,  the  excess  of  carbon  is  in  like  manner  left  behind,  forming  a 
hard  shining  light  solid,  valued  as  an  economical  and  powerful- fuel.  This  substance,  which  is  literally  charred-coal,  and  therefore 
best  deserves  the  title  of  charcoal,  goes  nevertheless  by  the  name  of  coke.  A  variety  of  this  material  is  found  in  the  upper  parts  of 
the  gas  retorts,  and  is  probably  formed  by  the  decomposition  of  gaseous  compounds  of  carbon  and  hydrogen.  It  is  very  hard  and 
porous  with  almost  a  metallic  lustre,  and  is  a  good  conductor  of  heat  and  electricity,  but  this  is  of  little  value,  if  any,  in  the  carbon 
business.  However,  25  per  cent,  of  this  coke  mixed  with  75  per  cent,  of  petroleuni  coke,  is  said  to  make  a  good  carbon  for  low 
tension  work.  Another  variety  of  this  material  is  obtained  from  the  oil  regions,  commonly  known  as  petroleum  coke.  This  is  a 
by-product  of  the  oil  stills,  and  is  the  only  kind  used  to  any  great  extent  in  the  manufacture  of  carbon  points  for  the  electrical  in- 
dustry. It  is  of  primary  importance  that  the  coke,  and  in  fact  all  the  ingredients  used,  be  absolutely  free  from  impurities.  Sulphur, 
iron  and  dirt — such  as  shale,  sand  and  other  foreign  matter  which  by  careless  handling  may  get  in — are  the  impurities  frequently 
met  with,  but  sulphur  is  by  far  the  worst  the  carbon  maker  has  to  contend  with  ;  but  by  using  the  very  best  of  coke  which  is  ob- 
tained from  Pennsylvania  oils,  trouble  from  this  source  is  reduced  to  a  minimum.  The  other  constituent  of  our  carbon  is  pitch. 
This  is  made  from  coal  tar  which  is  a  by-product  of  the  gas  retorts.  It  may  also  be  obtained  from  blast  furnaces,  but  this  kind  is 
more  or  less  contaminated  with  iron,  and  therefore  is  unfit  for  this,  class  of  work.  Pitch  for  this  particular  purpose  is  difficult  to 
obtain,  as  the  makers  do  not  care  to  expose  their  still  to  the  high  temperature  necessary  to  drive  out  all  of  the  oil,  and  reduce  it  to 
he  proper  specific  gravity. 

The  first  step  in  the  process  of  manufacture  is  that  of  crushing  the  coke.  This  is  accomplished  by  means  of  a  machine  somewhat 
n  appearance  like  a  mammoth  coffee  mill.  The  coke  comes  from  this  crushed  to  about  the  size  of  coarse  gravel  ;  it  is  then  automatically  elevated  to  a 
large  bin  in  the  upper  part  of  the  factory,  and  from  there  it  is  conveyed  to  a  large  iron  hopper  situated  directly  over  the  calcining  retorts.  Into  these  the 
granulated  coke  is  conducted  by  means  of  spouts  with  gates  arranged  to  control  the  flow  of  material  into  the  several  aforementioned  retorts.  They  are  then 
sealed  up,  thereby  preventing  combustion,  with  the  exception  of  a  few  vents  to  allow  of  the  escape  of  gas,  arising  from  the  heating  of  the  coke  to  a  state  of 
incandescence,  which  point  is  reached  in  from  twenty-four  to  forty-eight  hours  after  firing.  After  this  if  the  coke  is  not  pure  it  will  be  found  to  h  ive  caked, 
necessitating  in  some  cases  the  use  of  bars  to  break  it  up  sufficiently  to  allow  of  it  being  drawn  from  the  retorts.    If  pure  it  will  appear  crisp  and  dry  and 


to  have  suffered  a  loss 
in  weight  of  about  30 
per  cent.  After  retorts 
have  been  drawn  suffi- 
ciently long  to  allow  of 
cooling,  their  contents 
are  elevated  to  the  mill- 
ing department  and 
run  through  a  set  of 
French  burr  stones  in- 
cased in  iron,  very 
similar  to  the  grist 
mill  chop  stones;  then 
through  a  silk  bolter 
separating  the  coaise 
from  the  fine,  the 
former  returning  to 
the  milling  machine, 
the  latter  being  con- 
veyed to  bins  with 
suitably  arranged 
spouts  over  scales  from 
which  it  may  be  drawn 
and  weighed  as  requir- 
ed by  mixing  depart- 
ment. The  other  in- 
gredient, namely, 
pitch,  is  a  dense,  hard 
solid,  very  brittle  and 
dry,  and  in  appearance 
somewhat  resembling 
gutta  -  percha.  This 
material,  when  it 
reaches  the  factory,  is 
incased  in  casks,  hold- 
ing about  600  lbs. 
each.  It  is  then  broken 
up  by  the  men  into  a 
convenient  size  for 
handling,  and  subject- 


ed to  a  granulating 
process  similar  to  that 
of  the  coke  ;  finally  we 
find  it  at  a  close  spout 
beside  the  one  from 
which  the  coke  can  be 
drawn.  Upon  the 
manipulation  of  the 
materials  at  this  stage 
the  success  of  the 
future  carbon  greatly 
depends,  in  fact  the 
great  secret  lies  in 
the  mixing.  We  can 
better  understand  the 
skill  and  care  required 
to  properly  amalga- 
mate the  mixture  when 
we  learn  that  each  par- 
ticle or  grain  of  coke 
must  have  its  individ- 
ual coating  of  pilch, 
and  it  may  be  interest- 
ing 10  learn  that  this 
coke  is  ground  so  fine 
that  a  grain  magnified 
a  thousandtiii.es  would 
only  appear  the  size  of 
a  shot.  To  obtain 
these  results  the  ma- 
terials are  carefully 
proportioned  by  weight 
and  placed  in  a  mixing 
barrel.  This  is  a  rotat- 
ing cast  iron  cylinder 
within  which  revolves, 
in  the  same  direction 
and  twice  as  fast  as  the 
cylinder,  an  independ- 
ent shaft,  to  wh  ch  are 


attached  arms  so  arranged  that  every  part  of  the  barrel  is  covered  or  swept  in  each  revolution.  This  is  attached  to  a  furnace  in  such  a  way  that  the  flues 
follow  the  whole  circumference  of  this  barrel,  maintaining  a  uniform  temperature  of  300°  F.  which  is  necessary  to  bring  the  pitch  to  a  state  sufficiently 
plastic  for  amalgamation  ;  thirty  minutes  is  the  time  required  for  each  batch,  which  would  make  about  1,600  carbons.  From  this  machine  it  is  taken  to  the 
cooling  room  and  spread  out  for  ten  or  twelve  hours  to  cool.  Here  the  mi-xture  solidifies  to  such  an  extent  that  it  becomes  necessary  to  pulverize  it  again, 
to  perfect  it  for  the  moulds.  This  end  is  attained  by  means  of  a  mill,  the  pulverizing  feature  of  which  is  two  discs  thirty  inches  in  diameter,  with  corru- 
gated face  plates  revolving  in  opposite  directions  at  the  rate  of  fifteen  hundred  revolutions  per  minute  (about  one  one-hundredth  of  an  inch  apart).  PVom 
this  it  is  once  more  passed  through  a  bolting  machine,  and  then  finding  its  way  down  gravity  tubes  to  a  bin  on  the  floor  below  (which  is  the  moulding 
room)  It  is  carefully  weighed  out  by  the  workmen  on  peculiar  little  scales  with  clock  like  dials,  in  quantities  just  sufficient  to  fill  each  mould  as  it  comes  hot 
from  the  oven.  It  having  been  previously  lubricated  with  some  heavy  oil,  is  now  ready  for  its  charge,  which  the  operator  places  in  it  and  works  evenly  over 
the  whole  surface  with  a  spatula,  to  insure  uniformity  of  density.  The  cover  or  top  half  is  placed  in  position  and  the  mould  and  its  contents  passes  for  a 
few  moments  into  an  oven,  the  temperature  of  which  is  about  300'^  F.  As  soon  as  the  mixture  has  become  quite  adhesive  the  mould  is  placed  in  the 
hydraulic  press,  and  subjected  to  a  pressure  of  several  hundred  tons.  The  mould  is  now  removed  and  opened,  and  we  have  a  corrugated  card  containing 
sixteen  or  eighteen  carbons,  each  one  being  joined  to  its  neighbor  by  a  fin  which  is  inevitably  formed  when  subjected  to  the  enormous  pressure  before  men- 
tioned. These  cards  are  placed  on  plates  which  are  fitted  to  receive  them  perfectly.  These  plates  with  their  contents  are  piled  up  and  weights  placed 
thereon  to  prevent  warping.  When  cool  they  are  broken  apart,  gauged  for  size,  culled,  and  the  fin  scraped  off.  They  are  then  laid  in  the  furnace  for 
baking.  This  furnace  is  rectangular  in  shape,  34x11,  four  feet  deep  and  made  of  fire  brick,  and  is  similar  to  a  large  vat  set  about  two-thirds  below  the 
surface  of  the  earth.  Over  this  when  filled  is  placed  a  dome  shaped  cover,  sufficiently  high  above  the  sand  and  tile  which  covers  the  carbon  to  allow  of  a 
free  passage  of  the  flames,  and  which  is  continued  by  flues  back  through  the  sides  and  also  underneath,  thus  completely  enveloping  the  body  of  the  fur- 
nace. The  carbons  are  carefully  placed  in  the  furnace  and  separated  from  each  other  with  washed  sand.  Some  days  are  required  to  completely  load  a 
furnace,  as  each  section  will  hold  about  seventy-five  thousand  carbons.  The  cover  having  been  placed  in  position  and  sealed  with  fire  clay,  the  fire  is  now 
started,  crude  oil  being  the  fuel  used,  as  well  as  in  the  case  of  the '  retorts  and  moulders'  oven.  If  the  resistance  of  the  samples  shows  that  the  contents 
of  the  furnace  have  been  sufficiently  baked,  it  is  unloaded,  the  hot  carbons  being  handled  with  forks.  When  cold  they  are  sorted,  the  first  and  seconds 
being  easily  determined  by  rolling  on  level  steel  plates.  After  this  inspection  they  are  ready  for  the  plating  room,  where  they  receive  their  copper  coat  by 
being  hung  in  leaden  vats  containing  a  saturated  solution  of  sulphate  of  copper.  These  vats,  of  which  there  are  several  dozen,  are  connected  in  series 
with  a  twenty  ampere  constant  current  dynamo.  Twenty  minutes  to  half  an  hour  is  the  time  required  to  complete  this  plating  process.  They  are  then 
washed  in  hot  and  cold  water  and  placed  on  racks  to  dry.  after  which  they  go  to  the  packing  department  to  be  rolled  in  paper  and  boxed  for  shipment. 
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PETERBOROUGH  CARBON  AND  PORCELAIN  CO. 

. . .  MANUFACTURERS  OF .  .  . 

CARBON  POINTS  OF  ALL  SYSTEMS  OF  ARC  LIGHTS, 

BATTEllY  PLATES,  (J  A  It  HON  Jill  US  If  ES, 

and  all  kinds  of  Porcelain  for  Electrical  and  Hardware  Lines. 


This  company  are  now  making  a  carbon  equal  to  any  made  in  the  States,  and  guarantee 
satisfaction  in  every  respect.  The  following  letters,  comprising  the  largest  consumers  in  CanadJi, 
will  fully  substantiate  the  above  statement,  and  we  kindly  solicit  the  whole  Canadian  trade,  offer- 
ing the  assurance  that  we  will  use  every  effort  to  please  our  patrons  : — 

OTTAWA,  April  24th,  1893. 

THE  PETERBORO'  CARBON  AND  PORCELAIN  CO.,  Peterboro',  Ont. 

Gentlemen :  In  reply  to  your  request  we  now  have  the  pleasure  of  certifying  to 
the  good  quality  of  the  carbons  you  have  been  supplying-  this  Company.  We  have  heretofore  been 
buying-  from  the  Carbon  Companies  of  Cleveland  and  elsewhere,  but  the  last  lot  of  200,000  which  we- 
received  from  you,  we  found  gave  us  better  satisfaction,  both  as  to  life  and  light,  than  any  we  have 
ever  had.  We  think  it  would  be  but  a  short  time  when  the  Canadian  carbon  market  would  be  all 
your  own.  Yours  truly, 

THE  OTTAWA  ELECTRIC  LIGHT  CO. 

(Sig-ned)    A.  M.  SPITTAL,  See'y-Treas. 


J.  W.  TAYLOR,  ESQ.,  TORONTO,  March  16th,  1893. 

Sec.  Peterboro'  Carbon  and  Porcelain  Co. 

Dear  Sir :  We  would  like  you  to  increase  monthly  shipments  of  carbons,  as 
our  stock  is  getting  too  low.  The  carbons  are  now  giving  us  excellent  satisfaction.  We  shall  be 
glad  if  you  can  make  a  monthly  shipment  of  150,000  for  three  months,  which  will  increase  our  stock 
sufficiently,  and  thereafter  ship  100,000  per  month  until  further  orders.  Do  not  fail  to  send  at  least 
150,000  or  175,000  this  month.  Yours,  &c., 

THE  TORONTO  ELECTRIC  LIGHT  CO.  (LIM.) 

  J.  J.  WRIGHT,  Manager. 


J.  W.  TAYLOR,  ESQ.,  MONTREAL,  February  22nd,  1893. 

Sec.-Treas.  The  Peterboro'  Carbon  and  Porcelain  Co.,  Peterboro',  Ont. 

Dear  Sir :  In  reply  to  yours  of  the  20th  instant,  I  beg  to  say  that  the  carbons 
which  we  are  using  at  the  present  time  for  our  city  and  commercial  lights  are  giving  us  entire  satis- 
faction, and  I  have  made  comparative  tests  with  the  Brush  (first  quality),  and  I  find  there  is  little  or 
no  difference,  and  as  long  as  you  continue  to  manufacture  the  same  quality  of  carbon  which  you  are 
at  the  present  time,  there  is  no  reason  why  it  should  not  displace  or  supersede  all  other  Carbons  in 
Canada.  Yours  truly, 

THE  ROYAL  ELECTRIC  CO. 

J.  F.  BADGER,  Jr.,  Supt.  Light  and  Power  Dept. 


J.  W.  TAYLOR,  ESQ.,  HAMILTON,  April  20th,  1893. 

Manager  The  Peterboro'  Carbon  and  Porcelain  Co.,  Peterboro',  Ont. 

Dear  Sir :  It  gives  us  much  pleasure  to  say  that  we  are  using  carbons  of  your 
production  in  our  lamps  and  find  these  we  now  have  compare  very  favorably  with  the  best  makes 
from  the  other  side.  We  will  thank  you  to  book  our  order  for  25,000  7-16  c.  c.  to  be  delivered  about 
the  middle  of  next  month.  We  should  like  to  have  a  few  samples  of  your  one-half  in.  x  one  inch  oval 
carbons,  plain,  when  you  get  them  out ;  we  think  they  will  turn  out  to  be  an  A  No.  1  carbon  for  all 
night  use.  Yours  very  truly, 

HAMILTON  ELECTRIC  LIGHT  AND  POWER  CO. 

D.  THOMSON,  General-Manager. 

ST.  JOHN,  N.  B.,  February  15th,  1893. 
THE  PETERBORO'  CARBON  AND  PORCELAIN  CO.,  Peterboro',  Ont. 

Gentlemen  :  A  few  days  since  we  referred  the  Halifax  Illuminating  and  Motor  Co. 
to  you  for  some  carbons  that  they  were  in  need  of,  and  it  may  be  that  you  can  get  some  business  from 
them.  We  have  also  to-day  sent  a  box  of  your  carbons  to  the  Fredericton  Electric  Light  Co.,  and  if  you 
will  send  them  quotations  upon  carbons  you  may  also  do  something  with  them.  We  have  in  both 
cases  recommended  your  carbons  as  being  a  very  good  article. 

Yours  truly,  THE  CONSOLIDATED  ELECTRIC  CO.,  Ltd. 

C.  D.  JONES,  General  Manager. 
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SPARKS. 

The  new  electric  street  railway  at  Peterboro'  is 
now  in  siiccessrul  operation. 

The  new  electric  slreet  railway  at  Kingslon  is 
ahnost  ready  10  be  put  in  operation. 

There  is  on  foot  at  Chatham  a  movement  to 
organize  a  local  incandescent  electric  light  com- 
pany. 

The  subject  of  a  suitable  fender  for  trolley  cars 
is  engaging  the  attention  of  the  Hamilton  city 
council.  . 

It  is  said  to  be  the  intention  of  th?  Hamilton 
Street  Railway  Company  to  extend  their  line  next 
year  to  Hamilton  Beach. 

The  Bell  Telephone  Company  will  spend  the 
sum  of  $3,000  :n  replacing  crooked  poles  and 
painting  their  poles  in  London. 

Mr.  A.  W.  C^ongdon  has  been  appointed  to 
succeed  Mr.  C.  F.  Medbury  as  agent  for  the 
General  Electric  Company  at  Montreal. 

The  l>ake  Girard  mica  mines  works  at  Ottawa 
have  been  closed  down  for  two  months  for  the 
purpose  of  placing  in  position  new  machinery. 

The  Nanaimo  Electric  Eight  Company  will 
hereafter  render  accounts  to  customers  monthly, 
and  promptly  cut  off  the  supply  in  the  ca^e  of 
users  in  arrears. 

The  Sandwich,  Winds-ir  and  Amherslbuigh 
Electric  Railroad  Company  are  seeking  from  the 
Council  the  privilege  of  extending  their  road  to 
the  Canadian  Pacific  Railway. 

The  C.  P.  R.  have  commenced-  the  construc- 
tion of  a  telegraph  line  along  the  Soo  Railway, 
thus  giving  the  company  an  alternative  line  be- 
tween the  south-east  and  the  west. 

The  telephone  line  between  Kalso  and  Nelson, 
B.  C,  has  been  purchased  by  the  C.  P.  R.,  who 
will  operate  it  in  connection  with  their  telegraph 
line  to  New  Denver  now  under  construction. 

The  Toronto  Street  Railway  Company  is  look- 
ing for  a  suitable  site  on  which  to  erect  a  foundry, 
the  intention  being  to  manufacture  everything  re- 
quired in  the  way  of  appliances  for  the  road. 

The  City  Council  of  Fredericton,  N.  B. ,  has 
accepted  the  tender  of  the  Brush-Swan  Company 
to  light  the  city  with  50  arc  lights  of  12,000  c.  p., 
at  a  cost  of  $2,000.  I'he  plant  will  be  installed  at 
once. 

Tne  Montreal  Street  Railway  Company  has 
been  given  an  exclus  ve  thirty  years'  franchise, 
for  the  construction  and  operation  of  an  electric 
street  railway  in  the  town  of  Cote  St.  Antgine, 
and  also  exemption  from  taxes  for  the  same 
period. 

The  court  has  dismissed  the  motion  brought 
at  the  instance  of  Mr.  John  Kay  to  quash  the  by- 
law of  the  Township  of  Etobicoke  granting  a 
bonus  of  $10,000  to  the  Toronto  and  Mimico 
Electric  Railv/ay.  The  bonus  will  accordingly 
accrue  to  the  railway  and  insure  the  complet.on 
of  the  enterprise. 

The  employees  of  T.  W.  Ness  &  Co.  and  a 
large  number  of  their  friends  held  their  first 
annual  picnic  at  St.  Rose,  on  Aug.  24th,  which 
was  largely  attended.  An  attractive  programme 
had  been  arrangjd  by  the  committee,  which  in- 
cluded races  and  athletic  sports  as  well  as  a  base- 
ball match  between  the  Electrics  and  Clippers, 
which  resulted  in  the  defeat  of  the  latter  by  a 
score  of  II  to  9.  The  picnic  was  a  most  success- 
ful one,  and  was  thoroughly  enjoyed  by  all 
present. 


THE 


TORONTO  ELECTRICAL  WQMS 


Manufacturing  Electricians  and  Engineers. 

Dealers  in  Electrical  Supplies. 
Makers  of  Dynamos  and  Motors. 
Dealers  in  Electrical  Books. 

35  Adelaide  Street  West,  -  TORONTO. 

Wm^  Kennedy  &;  Sons 

nufCU  cniIMn  ^Jt^S^^ht^  Hydraulic  and  Mechanical 

UWtN  bUUNU,  Engineers. 

QI^Y  r€^^^  Sole  Manufacturers  in  Canada  of 


The  "New  American"  Turbine 


(both  vertical  and  horizontal J 
which  is  the  very  best  kind  of 
Water  Wheel  for  driving  electric 
machinery  by  water  power. 

Special  attention  given  to  the 
arrangement  and  production  of 
Superior  Gears,  Shafting,  &c.,  for 
Electric  Stations. 

SOLE  AGENTS  FOR 

Fruen's 


Water  Wheel 


Governor 


y.  M.  HARRISON. 


H.  A.  SEYLER. 


Montreal  Electrical  Supply  Co. 


781  CRAIG  STREET,  MONTREAL 


MANUFACTURERS  AND  CONTRACTORS 


ESTIMATES  GIVEN  ON 


COiflPLETE  INSTALLATION  OF  ELECTRIC  LIGHT  PLANTS.  ETC, 

^ — <$> — ^ — ^ 

General  Electrical  Supplies 


^  gi-i?;:hi^t  XjOSSi 


Montreal  Agent  : 

GE,0.  n.  COWf\N, 

Room  23.  204  St.  James  Street, 


GEO.  R.  THOMPSON  &  CO., 

Agents,  Winnipeg,  Man. 


T  F  you  have  any  pipes  or  boilers  uncovered,  you  are 
-'■  losing  on  same  at  the  rate  of  80  cents  every  year  on 
each  square  foot  of  surface  exposed.  By  having  them  cov- 
ered with  our  Mineral  Wool  Sectional  Covering 
you  will  save  85%  of  this  loss.  The  saving  thus  effected 
in  fuel  will  in  one  year  more  than  pay  the  cost  of  cover- 
ing, which  we  guarantee  to  last  as  long  as  the  pipes. 
Our  covering  is  the  best  fuel  saver  on  the  market. 

CANADIAN  MINERAL  WOOL  GO.  limited. 

122  Bay  Street,  TOUONTO. 


VULCANIZED  FIBRE  CO.  — — .s.. 

so.  ™.k„™hs  op  hard  vulcanized  fibre 

In  Sheets,  Tubes,  Rods,  StieJcs  and  special  shapes  to  order.  Colors,  Red,^  Black  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD, 

Factoru:  WILMINGTON,  DEL.  OFFICE.:  14  DEY  ST.,  NE.W  YORK. 
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Packard  Lamp  Co.,  Ltd. 


The  ONLY  manufacturers 
in  Canada  of  a  strictly  .... 

High  Grade  Lamp 

FULLY  GUARANTEED 


All  voltages  and  candle  powers  carried  in  stock. 


96  to  100  King  St 
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Thomas  Ahearn. 


Warren  Y.  Soper. 


Contracting'  Electrical  Engineers 

^     ^  >ii 


AHEARN  «fe  SOPER 

CANADIAN  REPRESENTATIVES  OF  THE 

WestiMhouse  Electric  &  Mf  i  Co, 


Slow  Speed 
Single  and 
Multiphase 
Alternators 


Slow  Speed 
Direct  Current 


Dynamos 
and  Motors 


Electric  Railway  Equipments  Complete.  Transformers. 
Celebrated  Shallenberger  Electricity  Meters. 
Sawyer-Man  Stopper  Lamps. 

Ahearn  Electric  Heaters  for  Direct  or  Alternating  Circuits. 
Long  Distance  Power  Transmission  a  Specialty. 


The  Westinghouse  Alternator  is  the  only  Alternator 
of  its  type  in  which  the  Armature  Coils  are  removable 
and  may  be  kept  in  stOCk.  Coils  are  lathe  wound,  thereby  securing 
the  highest  insulation.    All  armatures  are  iron  clad. 


FOR  ESTIMATES  AND  FURTHER  INFORMATION,  ADDRESS 


AHEARN  &  SOPER 


OTTAWA 


September,  1893 
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SPARKS. 

The  Pontine  Telephone  Company  propose  to 
extend  their  system  to  Pembroke,  and  will  put  in 
60  telephones  between  Guyon  and  Fort  Coulonge. 

Incandescent  lighting  plants  will  be  installed 
at  Simcoe,  Ont.,  by  the  present  local  lighting 
company  and  also  by  the  Reliance  Electric  Mfg. 
Company,  of  Waterford. 

Col.  James  N.  Clark,  of  Windsor,  Ont.,  was 
in  London  recently  looking  over  the  possibilities 
for  obtaining  an  electric  street  railway  franchise, 
and  submitted  an  offer  which  the  Council  is  con- 
sidering. 

The  eastern  members  of  the  Electrical  Con- 
gress held  at  Chicago,  enjoyed  a  ride  over  the 
Niagara  Falls  Park  and  River  Railway  on  the 
20th  of  August,  by  invitation  of  Mr.  A.  W. 
Grant,  the  manager. 

The  employees  of  the  Royal  Electric  Company, 
of  Montreal,  held  their  fourth  annual  picnic  at 
Otterburn  Park  a  few  days  ago.  A  lengthy  pro- 
gramme of  sports  was  carried  out,  Messr.=. 
Hager,  Henshaw,  Hunt  and  Starr  acting  as 
judges.    The  day  was  one  of  much  enjoyment. 

The  city  of  Windsor  has  granted  the  Sand- 
wich, Windsor  and  Amherstburg  Electric  Rail- 
way Co.  a  20  years'  franchise,  the  company 
agreeing  to  pay  $500  per  year  for  the  first  ten 
years  and  $r,ooo  per  year  for  the  balance  of  the 
term.  Mr.  W.  J.  Pulling  is  the  Secretary  of  the 
company. 

The  Chaudiere  Electric  Light  Company,  of 
Ottawa,  have  decided  to  proceed  at  once  with  the 
erection  of  their  new  power  station.  After  re- 
ceiving tenders  for  the  necessary  plant,  the  com- 
pany decified  to  put  the  machinery  in  themselves, 
The  station  will  be  equipped  with  a  1,200  h.  p, 
plant,  and  provision  made  for  future  extensions. 
The  building  and  plant  will  cost  about  $20,000. 
.As  a  safeguard  against  fiying  sparks  setting  fire 
to  the  lumber  piles  in  the  neighborhood,  it  is  pro 
posed  to  erect  a  chimney  120  feet  high. 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium  for  advertise- 
ments for    '  Tenders.' 


1 


;  CANADIAN  CONTRACT  RECORD^ 

TORONTO.  E 


F.  E. 


<fcCo. 


MANi;i' A(/i  UKKKS  OK 


One 
One 


LEATHER  BELTING 


70  KING  STREET  EAST,  TORONTO. 
Headquarters  for  Electric  and  Dynamo  Belting. 

We  have  the  following  Leather  Belts  in  use  in  the  works  of  the 
Toronto  Electric  Light  Co.  : — 

One  36  inch  belt  98  feet  long. 
[This  belt  has  been  in  constant  use  since  August,  1885,  and  looks 
good  for  another  ten  years  yet.]  Also 
36  inch  belt  100  feet  long.         One  38  inch  belt  100  feet  long. 
36  inch  belt  123  feet  long.         One  24  inch  belt  100  feet  long. 
And  over  1500  feet  of  8  inch  belting. 
All  the  above  bells  are  DOUBLE  THICKNESS  and  are  all  giving  satisfaction. 
The  38  inch  belt  is  the  largest  belt  ever  made  in  this  Province. 

The  following  Electric  Companies  are  also  using  our  Belting  : 
The  Toronto  Construction  and  Electrical  Supply  Co. 
The  Ball  Electric  Light  Co. 
The  Hamilton  Electric  Light  &  Power  Co. 
The  Niagara  Falls  Electric  Light  Co. 
West  Toronto  Junction  Electric  Light  Works. 
The  St.  Thomab  Electric  Light  Co. 
The  Barrie  Electric  Light  Co. 
The  Berlin  Electric  and  Gas  Co. 
The  Woodstock  Electric  Light  Co. 
The  Manitoba  Electric  and  Gas  Light  Co.,  Winnipeg. 
The  Goderich  Electric  Light  Co. 
The  Markham  Electric  Light  Co. 
The  Oshawa  Electric  Light  Co. 
The  Orangeville  Electric  Light  Co. 
The  Port  Arthur  Electric  Railway  Co. 
AND  OTHBRS. 

We  are  the  only  Belt  Manufaetureps  in  this  Ppovince  who  can  show 
Belts  of  OUR  OWN  MAKE  which  have  been  in  use  AS  LONG  AS  FIVE 
YEARS.  We  can  point  to  belts  of  oup  own  make  in  THIS  CITY  ALONE 
which  have  been  in  constant  use  for  TEN,  THIRTEEN  and  even  NINE- 
TEEN years,  and  are  still  good. 

We  are  prepared  to  furnish  Belts  of  any  size,  two  or  three  ply,  of  any 
width.    Every  belt  fully  guaranteed. 
Send  for  Discounts.        Dixon's  Belting  Hand-Book  mailed  free  on  application. 


H  T 


c 


A 


LAKE  GIRARD  SYSTEM  OF  MINES. 
Lake  Girard  Mine.      -      Nellie  and  Blanche  Mines.     -     The  Horseshoe  Mine. 


CONTROLLING  2,500  ACRES  CHOICEST  MICA  LAND. 


The  LARGEST  USERS  in  the  United  States  are  among  our  EARLIEST  CUSTOMERS,  and  can  testify  to  the 
excellence  of  our  material  as  well  as  to  our  PROMPTNESS  OF  DELIVERY. 

All  MICA  SHIPPED  BY  EXPRESS,  and  sales  made  at  PRICES  INCLUDING  ALL  CHARGES  TO  POINT  OF 
DESTINATION. 

Why  buy  through  MIDDLEMEN  and  pay  COMMISSION,  when  you  can  DEAL  DIRECT  WITH  THE  MINES,  and 
receive  your  MICA  AT  FIRST  HANDS? 

We  are  prepared  to  SUPPLY  the  requirements  of  SMALL  USERS,  on  advantageous  terms,  looking  to  the  FUTURE 
GROWTH  of  their  BUSINESS. 

Our  PRESENT  STOCK  OF  MICA  actually  mined  EXCEEDS  300  TONS,  and  this,  too,  AFTER  A  YEARNS 
STEADY  OPERATIONS. 

ALL  SIZES  AVAILABLE,  and  we  will  either  cut  to  size  or  in  rough  split  sheets,  with  edges  trimmed  or  untnmmed,  as 
niay  be  desired.    We  will  cut  discs  or  segments  of  circles  when  required. 

Send  us  a  SAMPLE  ORDER — we  only  ask  a  fair  trial  ;  once  we  receive  that,  we  are  not  afraid  of  holding  your  busi- 
ness.   Address  all  communications  to  . 

DON  C.  WATTERS, 


240  I3£i.ly  Avenue, 


%'iii. 


CAr>lflDIflN    EliECTf^ICflli  flEWS 


September,  1893 


It  is  proposed  to  extend  the  Brantford  Street  Railway  to  Echo  Place,  and 
possibly  to  Bow  Park. 

A  person  giving  the  name  of  Geo.  F.  West,  and  hailing  from  Toronto, 
was  recently  summoned  before  the  court  at  Milton,  Ont.,  for  selling 
■"  Bottled  Electricity  "  for  the  cure  of  a  variety  of  diseases.  West  was  dis- 
charged with  a  caution. 

The  water  required  for  the  steam  plant  of  the  Consolidated  Electric  Co., 
ofSt.  John,  N.  B.,  has  to  be  brought  from  the  harbor,  a  distance  of  500 
feet.  The  great  rise  and  fall  of  the  tide  makes  this  a  somewhat  difficult 
matter.  A  pumping  station  was  built  on  the  end  of  the  wharf  at  the  foot  of 
Union  street.  In  this  was  placed  a  geared  duplex  power  pump  manufac- 
tured by  the  Northey  Manufacturing  Company,  of  Toronto,  weighing  about 
six  tons  and  with  a  capacity  of  1,500  gallons  a  minute.  The  large  pump 
has  to  raise  the  water  by  suction  and  then  force  it  to  the  station.  At  low' 
water  the  lift  is  great  while  at  high  tide  it  is  light.  The  pump  is  operated 
by  a  30-h.  p.  dynamo  stationed  with  the  power  station  machinery.  The 
condenser  is  what  is  known  as  a  surface  condenser,  and  is  similar  in  design 
to  those  used  on  ocean  steamers,  but  much  larger. 


/^OA\T  ft  EAL  TO  Ff  GMT© 

2518&2520  NoTFfE;?AMEST129  BAY  5T. 


THE  HA  WORTH  BELTING  CO. 


MANUFACTURERS 


OFFICE  AND  FACTORY:  9  AND  11  JORDAN  STREET, 


TORONTO 


Economize  spa.ce  on  slxafting  by  usixi^ 

WATEROUS  GRIP  PULLEYS  WITH  DOUBLE  DRIVERS 


NOrii. — Grips  always  motionless  whe 


,  .      ,     i    ■    „•  ■  pulley  out  of  clutch.    Permits  adjustment  without  .stopping  shaft  pullev  is  on 

Electric  plants  in  Kingston,  Hamilton,  Montreal,  Windsor,  Perth,  Smith's  -  — — ~  ^        '    ^  ■ 

Falls,  Wingham,  dc,,  fitted  with  our  grip  pulleys,  gears  and  couplings. 


WATEROUS,  BRANTFOfiD,  CANADA 


September,  1893 


CANfiDlflN    EliECTf^ICF.Li  ^^Ii5WS 


III. 


The  Canadian  OlBce  &  School  Furniture  Co. 


STBAM  USERS 

Desiring  the  services  of  COMPETENT  EN- 
OIN  f.EItS  of  any  class,  can  obtain 
sober,  intelligent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS, 

A.  E.  Edkins,  President,  care  Boiler  Inspec- 
tion &  Insurance  Co. ,  Toronto. 

Jas.  Robertson,  Secretary  Montreal  Branch 
1420  iVIignonne  Street,  Montreal. 


If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 

J.  B.  MCLEAN  CO.,  Ltd. 

PUBLISHERS 

10  Front  St.  E.        -  Toronto. 


liill  Patent  Friction  Pulleys 


and  cut  off  COUPLINGS 

For  Electric  Light  Stations  and  all  purposes  where  intermittent  power  is  required. 

Miller  Bros.  &  Toms, 

( Saccessors  to  Miller  Bros.  &  Mitchell ) 

Toronto  Office :  74  York  Street.  MONTREAL,  QUE. 

ESTABLISHED  ISfif). 


THE  CANADIAN  LOCOMOTIVE  &  ENGINE  CO.,  Ltd. 

KINGSTON,  -  OSTAlllO. 

MANUFACTURERS  OF 

Locomotive,  Marine  and  Stationary  Engines 


Akmington  &  Sims'  High  Speed  Engine  for  I^lectric  Light  Plant,  etc. 


The  Canadian  Locomotive^'  EngineCo.,  Limited,  of  Kingston,  Ontario,  have  the  e.vclusive  license 
for  building  our  Improved  Patent  High  Speed  Engine  for  the  Domin  on  of  Cnnad;!,  and  are  iur- 
nished  by  u<  with  drawings  of  our  latest  improvements. 

Provid-nce,  R.I.,  Nov.  i8th,  1889.  (Signed)        ARMIXGTON  &  SIMS. 


THE 
HAZLETON 
BOILER. 


Economical 


CYCLE "  GAS  ENGINE 


IMPULSE  EVERY  KEVOLUIION  without 
a  separ.->te  pump.    NO  SLIDE. 


Descriptive  Catalogues  of  the  above  on  application 
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C.  W.  HENDERSON  Manufacturer  and  ^tractor  ELECTRICAL  SUPPLIES 


ESTIMATES  FURNISHED  FOR 


Wiring*  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Batteries,  Doctors'  and  Dentists'  Electrical  jl  . 
Apparatus  and  Machinery.  "S^I^ 
Electric  and  Gas  Fixtures. 
Buckeye  Incandescent  L.\mps. 

Somoff's  Fancy  and  Mini.a.ture  Incandescent  Lamps. 


44  gleury  Street  

{CORNER  JURORS) 

'  .  .  .  .  MONTREAL 


LONDON  MACHINE  TOOL  CO., 

LONDON,  -  ONTARIO, 

MANUFACTURERS  OF 

•  '       '  Tools 


Machinist  Brass 

A.  B.  WILLIAMS,  General  Agent,  TORONTO,  OiVT. 

It  is  no  longer  necessary  to  import  Carbon  Points. 

THE  PETERBOROUGH  CARBON  AND  PORCELAIN  GO 

(LinVEITEID) 

....  can  furnish  them  equal  to  any  in  the  world,  as  they  are  .... 


MANUFACTURERS  OF 


CARBON  POINTS  for  all  Systems  of  Arc  Light,    BATTERY  PLATES,    CARBON  BRUSHES, 

find  III!  kiufls  of'  Horcehi.  ii  for  Klcvtfic  il  and  Haidwnrn  lines. 


OAK 

TANNED 


BELTING 


TORONTO 

76  "stork:  street 

Telephone  475. 


THE  J.  G.  MCLAREN  BELTING  CO.  Montreal 


MICA 

White  and  Amber. 

M^RAE  &  CO.     -     OTTAWA,  ONT. 

Please  mention  the  ELECTRICAL  News  when  corresponding  with  advertisers. 

The  Penberthy  .  .  . 

....  Automatic  Injector  is  the  Standard. 


BEWARE  OF  IMITATIONS  ! 


TAKE  NO  OTHER. 


In  use  in  hundreds  of  eleetrieal  power  plants 
....  in  the  United  States  and  Canada  .... 


Send  for  Circular 


and  Price  List. 


PENBERTHY  INJECTOR  CO. 

I       c„„..... M,,„^„„„  n.,.         Office  :  DETROIT,  MICH. 


Factory  at  Windsor,  Ont. 


A  0A  0A       0A  0t 


CANADIAN 


I  r0  w  w  V 

1 1»  0A  0A       0A  01 


I 


LECMALNEWS 


I 


NGINEERING 


□URNAL 


OLD  SERIES,  VOL.  XV.— No.  4. 
NEW  SERIES,  VOL.  UL— No.  ,0. 


OCTOBER,  1893 


PRICE  :o  CENTS 
;    $1.00  Per  Year. 


MAGNOLIA  METAL 


 IN  USE  BY  

Eight  Leading  Governments. 

BEST  ANTI-FRICTION  METAL  FOR 

HiQh-sDeed  Engine,  Dunamo,  Rolling-Mill,  SteamshiD,  Railroad,  Saw-Mill,  Cotton -Mill,  PaDer-Mill,  Woolen- 
Silk-Mill,  Jute-Mill,  Rubber-Mill,  Sugar-Mill,  Flour-Mill  and  all  Machineru  Bearings. 

DVC^GhlsrOLI^  DyCET-A.L  CO. 


London  Office:  75  Queen  Victoria  St. 
Chicago  Office:  41  Traders  Building. 
Montreal  Office:  H.  McLaren  <&  Co.,  Agents. 


Owners  and  Sole  Manufacturers, 


74  Cortlandt  Street,  NEW  YORK. 


JOHN  LANGTON  &  CO. 

 Canada  Life  Building,  Toronto 

ELEGTRIGflL  -  ENGINEERS  -  f\ND  -  GONTRf\GTORS 

—   Complete  Plants  installed. 

Plants  requiring  special  combinations  of  Electrical  Machinery  a  Specialty. 

CORRESPONDENCE  SOLICITED. 

"  DIRECT- DRIVEN"  DYNAMOS  for  large  and  small  plants.       SLOW  SPEED  GENERATORS  ftND  MOTORS. 


Sole  Canadian  Agents  for  the  Waddell-Entz  Alkaline  Storage  Batteries. 

Automatic  Arc  Dynamos  and  Lamps. 
Direct  Current  Incandescent  Dynamos. 
Alternating  Current  Incandescent  Dynamos. 
Transformers  of  High  Efficiency. 
Electric  Motors.    All  Electric  Supplies. 

Our  record  for  the  past  lo  years  as  Electrical  Manufacturers  guarantees  purchasers  satis- 
faction.   Ask  our  customers  about  cost  of  repairs  on  Ball  apparatus. 


.  .  .  EXCLUSIVE  DOMINION  REPRESENTATIVES  OF  .  .  . 

National  Electric  Mfg.  Co, 


THE  BALL  ELECTRIC  LIGHT  COMPANY,  LIMITED, 


Incorporated  1882. 


Agencies 


MONTREAL,  QUE. 
1  VICTORIA,  B.  C. 


70  Pearl  Street,  TORONTO. 
302  St.  James  Street. 
10  Trounce  Avenue. 
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Montreal  Insulated  Wire  Works. 
J.  ROSS,  SON  &  CO., 


MANUFACTURERS  OF 


INSULATED 
ELEGTRIGWIRES 

And  Wires  for  Annunciators, 
Offices,  Magnets  and 
Dynamos, 


Factory  :  41 'A  William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed. 

O.  Boa-,  1490. 

E.  CftRL  BRElTHflUPT 

CONSULTING 

Electrical  Engineer 

Graduate  in  Electrical  Engineering  at  Johns 
Hopkins  University,  Baltniiore. 

.......  Address  :  BERLIN,  0\T, 

-THE- 

Canada  Lumberman 

PUBLISHED  MONTHLY  BY 

A  -  C3--  3yCOI?.TI]Vi:E!E. 
Canada  Life  Assurance  Bldg.    -    TORONTO,  ONT. 
Subscription  $i.oo  fier year  in  advance. 


Eugene  F.  Phillii-s.  President. 


John  Carroll,  Sec.  and  Treas. 


Wf\NTS  ■ 


JF  you  want  a  particular  lot  of  lumber,  or  have  one 
to  dispose  of;  if  you  want  to  buy  or  sell  timber 
limits  ;  if  you  have  a  mill  for  sale  or  want  to  buy  one  ; 
if  you  have  a  piece  of  second-hand  machinery  to  dis- 
pose of,  or  want  one  ;  if  you  want  a  situation  ;  if  you 
want  an  employee  for  any  purpose ;  an  inexpensive 
advertisement  under  the  heading  of  "Wanted"  or 
"  For  Sale"  is  the  easiest  and  quickest  way  to  acc.m- 
plish  what  you  wish. 

An  advertisement  in  the  Canada  Lumberman  is  the 
cheapest  and  best  salesman  you  can  employ  ;  it  is  not 
only  always  on  the  road,  but  on  all  the  roads  at  once. 


JOHN  A.  BURNS,  B.A.Sc. 

Mechanical  Engineer  and  Manufacturers'  Agent. 

POWER  HACl(^W^%f°LtTupt%H 

inches.  This  is  the  most  practical  machine  ever  offered 
to  the  trade.  No  skill  required  to  run  it.  When  the 
bar  is  cut  off  the  machine  automatically  lifts  the  saw  from 
the  work  and  stops.   Write  for  photograph  and  price. 


I^QyQp^  Sole  Agent  for^  the  Kay  Electric  Works, 


lamiiton,  O  jt..rio. 


FNfllNP^  So'e  Agent  for  the  Armington  &  Sims 
LllUlllLu  and  Brown  Engines,  of  Hamilton,  Ont. 
Specialist  in  making  boiler  eriaporaiiot  and 
engine  economy  tests  ;  indicating  and  proper- 
ly setting  the  va  ves  of  steam  engines. 


EUGEHE  F.  PBIUIPS  ElECTRICiL  WORKS 


(LI3VCia?EID) 

MA.NUFACTURERS  OF 


ELECTRIC  LICHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\RflDf\Y  Gf\BLES. 
RAILWAY  FEEDER  AND  TROLLEY  WIRE. 


OFFICE  AND  FACTORY  : 

New  York  Office:  10  Cortlandt  Street.  /VInn  +  l'PPlI  nAf\^ 

Prouidence,  R.  I. :  American  Electrical  Works.       l~lUI|lloal,  Ul|aua. 


Write  for  Price  List  and  Discounts. 


Please  mention  the  Electrical  News  when  corresponding  with  advertisers. 


/.  M.  HARRISON. 


H.  A.  SEYLER 


Montreal  Electrical  Supply  Co. 


781  CRAIG  STREET,  MONTREAL 


MANUFACTURERS  AND  CONTRACTORS 


ESTIMATES  GIVEN  ON 


686  Craig  St. 


MONTREAL. 


COMPLETE  INSTALLATION  OF  ELECTRIC  LIGHT  PLANTS.  ETC, 
❖ — ^ — ^ — ^ 

General  Electrical  Supplies 


October,  1893 


CArJflDlfllSl    ELiECTRlCALi  NEWS 


FIRSTBROOK  BROS. 

King  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

S1DE.-BLOCKS 

AND  CKOSS-flKMS. 


WRITE  FOR  PARTICULARS. 


THE 


Morse 
Valve 
Reseating 
Machine 

will  refaceinposi- 
tion  any  valve 
fiom  X  to  14 
in.  flat  or  taper 
seat. 


Send  for  new  Cata- 
logue,   with  the 
names  of  l,ooo 
users. 


Darling  Bros. 


Reliance  Works 


Montreal. 


Please  mention  the  Electrical  News  when 
corresponding  with  advertisers. 


ROBB.ARMSTRONG  AUTOMATIC 

ENGINES 

SIMPLE  ami  COMrOUND. 


These  Engines  have  the  most  simple  and  most 
perfect  fly  wheel  governor  in  use. 


ROBB  ENGINEERING  CO.,  Ltd. 


Amherst, 


Nova  Scotia. 


Special  • 
Pulleys  . 


made  in  all  sizes, 

from  3"  motor  pulleys  to  15  ft.  driving  pulleys, 


WITH 


IRON  CENTRES  AND  WOOD  RIMS,  AND  ALL  WOOD. 

Our  pulleys  are  used  in  all  larj^e  stations  in  Canada. 

SENU  FOIt  CATALOGUK 

DODGE  WOOD  SPLIT  PULLEY  GO. 

68  KING  STREET  WE,ST, 

■  TORONTO. 


ARMINGTON  &  SIMS 

Automatic  High  Si>eed  Engines 


ELECTRIC  -:-  LIGHTING 

. . .  AND . . . 

General  Factory  Purposes. 

PERFECT  REGULATION  AND  HIGHEST  ECONOMY. 


STEAM  PUMPS,  SHAFTING,  PULLEYS, 

AND 

GENERAL  MACHINERY. 


Nie  &  Lynch,   -   Hamilton,  Ont. 


EW.Rathbum  Esa. 


CONSULTING  ENGINEERS 
G.C.ROBB  ChIEFEnGINEER     ,.  ^  <-T->/-vn/-»  mt-z-w 

A.FRASER  Sec.Tres       Head  Office  TORONTO 


SAMUEL  FUGE  -  ^^^  Kot™:": 

Sole  Agent  for  Canada  and  the  United  States  tor  John  C.  Taylor  &  Co.'s,  Limited,  (Bristol,  England)  Liquid  Anti-Scale 

Veg'etable  Boiler  Composition 

For  the  total  prevention  and  removal  of  Incrustation,  Corrosion  and  Pitting;  also  for  preserving  the  plates,  and  for 
preventing  Leakage  of  Bed  Taps,  Water  Gauges,  etc.,  in  STATIONARY,  LOCOMOTIVE  or  MARINE  BOILERS. 

UNRIVALLED  FOR  ITS  EFFICIENCY  AND  PRESERVATION  OF  PLATES,  ETC.  ENQUIRIES  SOLICITED.    SATISFACTION  GUARANTEED. 

ISrOTE!  THE  FOI-.I-.0'WI3SrC3- : 

Thk  Consumkr.s  Oil  Refining  Co., 
Mr.  S.  FUGE,  London,  Ont.  Petroi.e.\,  Ont.,  August  22,  1893. 

Dear  Sir, — Replying  to  your  letter  of  the  i8th  inst.,  we  would  say  that  the  drum  of  "Anti  Scale"  which  we  purchased 
from  you  gave  us  good  satisfaction.  We  have  found  it  veiy  efficient  in  removing  the  scale  and  keeping  the  boiler  clean  without 
injury  to  the  steel.  Yours  truly, 

The  Consumers  Oil  Reeininc.  Co. 

(Signed)      T.  Wolfe,  Manager. 
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Kay  Electric  Works 

No.  263  James  Street  N.,  Hamilton,  Ont, 

.  .  .  MANUFACTURERS  OF  .  .  . 

DYNAMOS 


For  Arc  and  

Incandescent  Lighting. 

MOTORS 


From  }i  H.  P.  to  50  H.  P. 
Electro  Plating  Machines  and  General 
Electrical  Appliances.  Special  attention 


s  to  Mill  and  Factory  Lighting. 


WRITE  FOR  CIRCULARS. 


NORTHEY  MFG.  GO. 


Toronto  .... 

...ONTf\RIO. 


MANUFACTURERS  Ot 


AND 


PUMPS 


For  General  Water  Supply 
and  Fire  Protection. 

BOILER  FEED  PUMPS  AND  PUMPS  FOR  ALL  DUTIES 

CONDENSERS,  ETC. 

HIGH  CLASS  PUMPING  ENGINES 

FOR  HIGH  DUTY,  SUITABLE  FOR  TOWN  AND  CITY  WATERWORKS. 


FINE  -  -  ^i<^ 


E 


c- 


E 


Street  Cars 


OUR  SPECIALTY 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 


Pf\TTERSON  6c  CORBIN, 

HT,  CATHARINES^  ONT. 


TELEPHONES 


WE  MANUFACTURE 


Standard  Bell  Telephones 

AND 

Warehouse  Telephones. 

ALSO 

Carbon  Transmitter  Telephones. 

Local  eichanges  fitted  up.     All  line  material  suppl  ed. 

Ste.  Julie,  Sept.  5th,  1892. 
T.  W.  NESS,  Esq.,  Montreal. 

Dear  Sir, — We  are  happy  to  state  that  your 
telephones  and  switches  are  giving  its  good  satis- 
faction. We  have  three  sorts  of  switches  and 
we  find  yours  far  preferable.  There  are  now  about 
forty  of  your  telephones  in  operation  on  our  line. 
Every  one  works  well,  and  we  intend  to  use  no 
other.  Yours  very  truly. 

The  Megantic  Telephone  Co. 

Write  us  when  you  want  anything  electrical. 

Key  Sockets,  Mafftieto  Bells, 

Stvitehes,  Antniiieiators, 

Cut-  outs.  Sells, 

Wire,  Butteries, 

jMmps,  Piisli  Buttons,  <tc., 

Shades,  Dynamos  and  Motors 

T.  W.  NESS  &  GO. 

749  Craig  Street,  MONTREAL. 
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Electrical  Supplies 
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CANADIAN  ELECTRICAL  ASSOCIATION 


PROCEEDINGS  OP  THE  THIRD  CONVENTION. 


The  third  convention  of  the  Canadian  Electrical  Association 
opened  at  2  o'clock  p  m.  on  Tuesday,  Sept.  12th,  in  the 
Directors'  Hall  on  the  Industrial  Exhibition  Association's 
grounds,  Toronto.  An  hour  previous  the  Executive  Committee 
met  and  elected  a  dozen  new  members.  Mr.  J.  J.  Wright, 
President  of  the  Association,  presided  at  the  executive  meeting, 
and  also  at  the  subsecjuent  meetings  of  the  Association.  At  the 
latter  there  were  present  the  following  members  : 

J.  J.  Wright,  K.  J.  Dunstan,  C.  H.  Mortimer,  John  Gait,  C.E  , 
A.  B.  Smith,  W.  A.  Tower,  Frederic  Nicholls,  J.  H.  Armstrong, 
W.  A.  Martin,  E.  B.  Merrill,  T.  R.  Rosebrugh,  F.  C.  Robertson, 
W.  A.  Johnson,  J.  H.  Kammerer,  Hugh  Neilson,  F.  C.  Stan- 
nard,  H.  P.  Dwight,  A.  M.  Wickens,  Norman  Smith,  C.  E. 
McManus,  John  Langton,  W.  J.  Jones,  Chas.  Dwight,  W.  T. 
Rutherford,  H.  F.  Dennis,  Jas.  A.  Baylis,  F.  J.  B.  Seaver, 
Toronto  ;  L.  B.  McFarlane,  F.  Thomson,  John  Carroll,  D.  A. 
Starr,  Montreal  ;  B.  J.  Throop,  R.  G.  Black,  Geo.  Black,  D. 
Thomson,  W.  F.  McLaren,  Hamilton  ;  H.  O.  Fisk,  A.  C. 
McCallum,  J.  S.  Knapman,  Peterboro';  A.  A.Wright,  C.  H. 
Wright,  Renfrew  ;  John  Yule,  Guelph  ;  J.  H.  Thompson, 
Ottawa  ;  E.  Carl  Breithaupt,  Berlin  ;  Alex.  Taylor,  Edmonton, 
N.  W.  T.;  R.  G.  Moles,  Arnprior  ;  W.  G.  Eraser,  Petrolea  ; 
Alfred  C.  Lavelle,  Kingston  ;  W.  B.  Evans,  Napanee;  H.  W. 
Kent,  Vancouver,  B.  C. 

The  convention  having  been  called  to  order,  the  President  de- 
livered his  address  as  follows  : 

president's  address. 

Gentlemen  of  the  Electrical  Association  :  It  has 
again  become  my  pleasing  duty  to  meet  you  in  Convention 
assembled,  and  at  this  our  annual  session  to  congratulate  you  on 
the  progress  we  have  made  as  an  Association  and  on  the  success 
which  has  attended  our  efforts  to  advance  the  interests  of  the 
electrical  fraternity. 

It  is  not  necessary  for  me  to  elaborate  any  platitudes  on  the 
wonderful  progress  being  made^tn  the  utilization  of  electricity. 
This  is  evident  enough  to  impress  even  the  most  thoughtless. 
The  multiplicity  of  electric  cars  on  our  streets,  the  tele- 
phones in  our  houses  and  the  electric  motors  in  our  workshops, 
are  eloquent  realities  that  impress  the  fact  upon  our  notice. 
Apart  from  the  rapid  increase  of  what  may  be  termed  the  stand- 
ard uses  of  electricity,  the  most  notable  development  appears  to 
be  in  the  increasing  use  of  alternating  currents,  especially  of 
higher  tension  than  has  heretofore  been  considered  practical  or 
advisable.  The  use  of  these  currents  for  purposes  of  light  and 
power  will  increase  with  the  advent  of  a  practicable  motor,  and 
it  is  possible  in  the  near  future  that  current  for  arc  and  incan- 
descent lighting  and  motive  power  will  be  distributed  from  one 
source  of  supply.  The  chief  obstacle  to  a  complete  and  compre- 
hensive distributing  system  is  the  difficulty  in  running  these 
generators  into  the  mains  in  multiple  arc,  though  even  in  that 
line  what  is  now  experimental  may  become  in  the  near  future  a 
practical  method  of  operation.  We  are  looking  for  further 
developments  on  this  line  as  it  appears  to  be  at  present  the 
most  promising  field  for  the  enterprising  inventor.  After  the 
consideration  of  the  various  papers  that  will  be  presented  for 


discussion  the  most  important  duty  of  this  convention  will  be 
the  election  of  officers  to  administer  the  affairs  of  the  Associa- 
tion for  the  coming  year.  I  would  like  to  remind  you  of  the 
importance  of  this  duty.  The  continued  success  of  the  Associa- 
tion depends  on  a  judicious  choice.  On  your  part  you  should 
endeavor  to  select  piogressive,  vigilant  men,  prompt  to  grasp  an 
opportunity  as  it  presents  itself  and  with  ability  to  use  it  to  the 
best  advantage.  On  the  part  of  members  who  may  be  chosen 
to  take  part  in  the  administration  of  affairs,  I  would  urge  upon 
them  to  accept  the  honor  attached  to  an  executive  function  and 
to  do  their  best  to  attain  success  along  the  lines  laid  down,  but 
on  no  account  to  accept  an  office  unless  prepared  to  give  proper 
time  and  attention  to  its  necessary  duties  I  also  wish  to  im- 
press upon  the  members  of  this  Association,  if  they  would  be- 
come a  power  for  usefulness,  the  necessity  of  taking  hold  of 
questions  as  they  arise  and  dealing  with  them  on  new  and 
original  lines.  It  is  the  duty  of  an  organization  of  this  calibre 
to  lead,  not  to  follow.  I  am  still  hoping  that  you  will  take  in 
hand  and  endorse  with  your  authority  a  standard  of  illuminating 
power  for  arc  lamps,  one  that  shall  be  recognized,  in  this 
country  at  least,  as  authoritative  and  final,  and  shall  be  referred  to 
as  the  Canadian  Electrical  Association  Standard.  If  this  had 
been  done  at  the  Hamilton  convention  when  first  proposed,  we 
should  have  led  the  world.  The  opportunity  still  exists,  however, 
as  the  Chicago  Congress  failed  to  take  definite  action.  It  still 
exists,  though  not  to  the  exclusive  extent  that  it  might  have  done. 
It  will  not  do  to  be  satisfied  to  fall  in  at  the  tail  of  the  proces- 
sion and  take  a  back  seat  as  we  did,  simply  because  the  cross 
roads  village  of  Podunk  has  had  a  four  ampere  system  palmed 
oft' on  it  for  2000  candle  power.  If  we  are  to  adopt  nothing  but 
American  ideas,  or  Chinese  ideas,  or  antediluvian  ideas,  we  may 
as  well  cease  to  exist  and  let  other  people  do  our  thinking  for  us. 

It  will  not  be  out  of  place,  I  think,  to  refer  to  the  most  recent 
scheme  that  has  the  use  of  electricity  as  an  important  factor  in 
its  development.  I  refer  to  the  "inultu?n  in  extenso"  the 
Hurontario  ship  canal.  I  mention  this  because  of  the  unbounded 
opportunities  it  is  to  open  up  for  electrical  operations.  The 
power  to  be  developed,  I  think  it  is  a  million  horse  power,  would 
appear  to  offer  unlimited  possibilities.  Of  course  if  the  flow  of 
water  down  the  canal  to  produce  all  this  power  made  such  a 
current  that  vessels  could  not  sail  up  it,  that  would  be  a  minor 
consideration.  Perhaps  a  portion  of  the  power  could  be  turned 
into  electric  locomotives  and  made  to  tow  the  vessels  up 
against  the  stream.  It  might  not  be  quite  salubrious  to  drink 
the  water  after  it  had  been  well  greased  by  the  refuse  from  the 
many  vessels  that  are  expected  to  use  the  canal,  but  that  also 
would  be  a  minor  consideration.  We  might  again  suggest  the 
use  of  electricity  in  the  form  of  a  slight  addendum  of  Jersey 
lightning  if  it  was  found  that  too  many  microbes  were  disport- 
ing themselves  to  the  square  centimetre.  It  is  unfortunate  that 
more  details  are  not  forthcoming  as  to  the  method  of  combining 
the  various  uses  of  the  canal,  so  that  we  should  not  be  compelled 
to  speculate  how  it  is  all  to  be  done.  The  necessity  of  much 
electrical  transmission  might  be  avoided  by  building  the  canal 
as  nearly  level  as  might  be,  so  that  all  the  fall  would  be  at  this 
end  where  the  power  is  wanted.  True  there  would  be  the  tri- 
fling drawback  that  the  lower  twenty  miles  or  so  of  the  canal 
would  have  to  be  built  on  trestles,  but  as  probably  nothing  is 
impossible  to  the  mind  of  the  enterprising  projector,  we  confi- 
dently wait  the  development  of  the  scheme. 

You  will  have  before  you  a  Report  of  the  Committee  on 
Statistics.  It  is  to  be  regretted  that  the  returns  are  not  more 
complete,  but  sufficient  has  been  gathered  to  be  of  considerable 
interest.  It  is  probable  that  when  the  different  concerns  realize 
that  this  information  will  be  a  benefit  rather  than  an  injury  to 
their  interests,  the  returns  may  be  made  more  full  and  compre- 
hensive. 

Before  proceeding  with  the  business  of  the  convention,  I  wish 
to  express  to  you  my  deep  sense  of  the  honor  conferred  upon 
me  by  my  election  as  President  of  this  Association  during  the 
last  two  terms.  If  I  could  express  in  words  how  much  my  abili- 
ty to  serve  you  has  fallen  short  of  my  will,  I  would  do  so,  but 
you  may  rest  assured  that  the  two  years  of  my  incumbency  will 
remain  as  a  pleasant  recollection  to  the  end.    I  hope  that  my 
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successor  in  office  will  find  his  paths  as  pleasant  and  his  burden 
equally  light. 

SECRETARY  TREASURER'S  REPORT. 

During  the  half  year  which  has  elapsed  since  the  last  con- 
vention of  the  Association  held  in  this  city,  the  attention  of  the 
executive  officers  has  been  largely  engaged  in  making  the 
necessary  preparations  for  the  present  meeting.  At  an  execu- 
tive meeting  held  on  the  17th  of  May,  the  place  and  time  of  con  - 
vention was  considered,  and  it  was  decided  that  if  arrangements 
could  be  made  with  the  Exhibition  authorities,  it  would  be  advis- 
able that  it  should  be  held  during  the  second  week  of  the  Indus- 
trial Exhibition,  and  on  the  exhibition  grounds.  The  courtesy 
of  the  Exhibition  management  has  made  it  possible  to  carry  out 
the  proposed  arrangement. 

As  the  result  of  a  discussion  of  the  subject  of  an  electrjcal 
exhibition  to  be  held  simultaneously  with  the  sessions  of  the 
convention,  it  was  deemed  wise  that  the  Association  should  not 
assume  any  responsibility  in  connection  therewith,  but  that 
manufacturers  should  be  invited  to  exhibit  on  their  own  account. 
The  display  which  the  manufacturers  have  made  in  response  to 
this  invitation  is  most  gratifying  to  the  Association  and  credit- 
able to  the  exhibitors. 

An  invitation  was  extended  by  the  Executive  to  Mr.  Nikola 
Tesla  to  deliver  on  the  occasion  of  this  convention  a  popular 
lecture  on  Electricity.  It  is  much  regretted  that  Mr.  Tesla  felt 
unable  to  accept. 

In  response  to  the  invitation  of  the  Executive,  the  gentlemen 
whose  names  appear  on  the  programme  very  kindly  consented 
to  prepare  papers  for  this  Convention.  In  variety  of  subject 
and  ability  of  treatment,  it  is  believed  these  papers  leave  little 
to  be  desired,  and  that  their  authors  will  receive  the  recognition 
which  their  valuable  services  on  behalf  of  the  Association  merit. 

Some  interesting  data  regarding  the  electrical  industries  in 
Canada  has  been  collected  by  the  Committee  on  Statistics  ap- 
pointed for  that  purpose  at  the  first  Convention,  and  will  be  laid 
before  the  Association  at  this  meeting. 

To  Capt.  Carter,  Mr.  W.  A.  Grant,  manager  of  the  Niagara 
Falls  Park  and  River  Railway  Co.,  the  Niagara  Navigation  Co., 
the  Niagara  Falls  Business  Men's  Association,  and  Mr.  Bur- 
bank,  chief  engineer  of  the  Cataract  Construction  Co.,  the 
thanks  of  the  Association  are  due  for  the  pleasant  and  profitable 
outing  which  is  in  prospect  on  Thursday. 

During  the  past  year  the  membership  of  the  Association  has 
increased  from  109  to  133. 

The  following  is  a  statement  of  the  receipts  and  disburse- 
ments for  the  Association  year  ending  31st  May,  1893  : 

Receipts. 

Cash  on  hand,  June  ist,  1892  ;   $  20  25 

Ca-h  in  bank     n      ti       "    199  99 

41  active  members'  fees   205  00 

14  associate  members'  fees   28  00 

Balance  of  active  fees  for  W.  A.  Tower,  J.  H.  Greer,  E. 

B.  Merrill  and  Geo.  Sadler   12  00 

Cheque  from  Bell  Telephone  Co   25  00 

"     G.  N.  W.  Telegraph  Co.-   25  00 

$515  24 

Disbursements. 

Expenses  of  Convention  at  Hamilton.   $  94  00 

"       "          "        "    Toronto   61  00 

Use  of  chairs   $  i  00 

Daily  papers,  etc   70 

Fee  to  waiters   6  00 

Fee  to  caretaker   5  00 

G.  S.  McConkey   47  00 

Rent  of  Walker  House  room   2  00 

Reporting  proceedings  at  Convention  at  Hamilton   2000 

Reporting  proceedings  at  Convention  at  Toronto   3©  25 

Grant  to  Secretary     25  00 

Postage  ,   17  80 

Printing  and  Stationery                                       ...  ..  124  11 

Certificates  and  badges     32  40 

Register,  stamp  and  receipt  book   2  65 

Exchange  on  cheques   35 

Cotton  sign     3  50   $411  76 

$103  48 

June  ist,  1893. 

Cash  on  hand   $  6.30 

Cash  in  Merchants'  bank   97  18 

$103  48 

Since  the  first  of  June  last  there  have  been  received  33  active 
members'  fees  and  13  associate  members'  fees,  making  the  cash 
balance  at  the  present  time  $275.23.  The  fees  now  due  and 
unpaid  amount  to  $243.  Members  who  have  omitted  to  pay 
their  fees  for  the  present  year  are  urged  to  hand  th°  amount  to 
the  Treasurer  at  as  early  a  date  as  possible. 

The  report  of  the  Commitee  on  .Statistics  was  read  by  Mr. 
Yule.  The  report  was  stated  to  be  incomplete  owing  to  the 
failure  of  a  number  cf  electric  companies  to  respond  to  the  com- 
mittee's rec|iiest  for  information.  In  view  of  this  it  was  decided 
to  accede  to  the  committee's  request  for  an  extension  of  time  in 
which  to  collect  further  data  necessary  to  complete  the  report, 
and  in  the  meantime  that  the  incomplete  figures  should  not  be 
made  public. 

The  I'resident  then  called  for  anything  under  the  head  of  gen- 
eral business  which  members  might  desire  to  bring  forward. 


There  being  no  response,  he  called  upon  Mr.  F.  C.  Robertson, 
who  read  the  following  paper : 

SOME  OF  THE  CAUSES  OF  INTERRUPTION  TO  TELEGRAPH 
CIRCUITS. 

BY  F.  C.  ROBERTSON. 

A  telegraph  system,  with  its  lines  stretching  over  country  in  different 
directions,  connecting  cities,  towns  and  villages,  is  to  some  extent  at  the 
mercy  of  the  elements  ;  with  its  batteries,  instruments  and  wires,  it  is  con- 
stantly subject  to  disturbance  from  various  causes.  T  he  substance  of  this 
paper  is  a  brief  description  of  some  of  the  common  forms  of  interruption 
(usually  called  "  troubles  ")  which  are  experienced  on  telegraph  circuits. 

The  troubles  usually  met  with  in  the  operation  of  telegraph  circuits  are  of 
three  kinds,  and  are  known  as  "  the  break"  (or  open),  "the  ground,"  and 
"the  cross.'  The  circuit  is  said  to  be  "open"  when  its  continuity  is  broken 
and  the  current  prevented  from  circulating,  "  grounded  "  when  there  is  an 
abnormal  electrical  connection  between  the  jground  and  the  earth,  and 
'•crossed"  when  the  line  is  in  connection  with  another  line  upon  which 
there  is  a  current  of  electricity. 

A  circuit  may  be  opened  in  various  ways,  for  instance,  by  the  breaking  of 
the  line,  breakijig  of  the  magnet  wire  of  a  relay  outside  of  bobbin,  a  loose 
connection  at  a  binding  post,  displacement  of  plugs  in  switchboard,  or  by  a 
key  being  accidentally  left  open.  A  break  in  the  line  wire  generally  occurs 
during  very  cold  weather  when  the  wire  is  contracted  by  the  low  tempera- 
ture, causing  a  greater  strain  in  it,  and  is  often  found  at  a  point  where  the 
wire  had  been  kinked,  or  at  a  joint  which  in  making  had  been  twisted  so 
tightly  as  to  cause  the  wire  to  be  partially  severed.  Breaks  are  frtquently 
caused  by  a  tree  falling  on  the  line,  which  usually  takes  place  during  a  violent 
wind  storm,  although  sometimes  through  carelessness  of  woodmen  in  felling 
trees.  Sleet  storms  are  very  destructive  to  the  lines,  owing  to  the  excessive 
weight  due  to  the  ice  adhering  to  the  wires,  which  frequently  causes  them  to 
break,  or  the  alignment  to  become  distorted.  Poles  carrying  a  large  number 
of  wires  have  frequently  been  known  to  break  down  under  the  extraordinary 
weight  due  to  ice  on  the  wires.  Sleet  stornis  general  over  a  large  area  of 
country,  of  such  severity  as  to  damage  lines,  are  fortunately  of  rare  occur- 
rence. The  circuit  is  sometimes  found  to  be  open  in  an  office,  and  might 
be  traced  to  a  broken  connecting  wire,  broken  relay  wire,  loose  binding 
screw,  but  more  frequently  to  an  open  key,  or  a  plug  out  of  position  in 
switchboard.  The  circuit  is  sometimes  found  to  be  open  in  the  battery, 
due  to  ajar  breaking  and  allowing  its  solution  to  escape,  a  zinc  falling  from 
its  hanger  to  the  bottom  of  the  jar,  or  the  wire  connected  to  the  copper 
element  becoming  detached.  1  here  is  a  kind  of  trouble  which  takes  the 
form  of  an  extraordinary  and  variable  resistance  in  circuit,  which  is  some- 
times met  with  on  old  lines,  the  source  of  which  usually  is  a  rusted  joint, 
or  a  joint  on  a  portion  of  the  line  in  which  there  is  no  tensile  strain.  During 
dry  weather  these  joints  cause  the  resistance  of  the  wire  to  be  much 
increased,  but  during  a  rain  the  joints  become  wet,  improving  their  con- 
ductivity. 

Grounds  on  the  wires  are  of  more  frequent  occurrence  than  breaks  or 
crosses.  All  ground  faults  contain  more  or  less  resistance  ;  when  the  resist- 
ance of  a  fault  is  very  small,  the  connection  of  the  line  with  the  earth  caused 
thereby  is  comparatively  perfect,  practically  dividing  the  line  at  that  point 
into  two  circuits  and  preventing  the  current  fiom  the  battery  at  either  end 
of  the  line  from  passing  further  than  the  fault,  but  when  the  fault  contains 
considerable  resistance  the  connection  with  the  earth  caused  thereby  is  not 
sufficient  to  prevent  a  portion  of  the  current  from  either  battery  from  passing 
the  point  of  tault,  the  working  margin  of  current  being  that  which  finds  its 
way  past  the  point  of  fault.  The  circuit  in  such  case  is  not  totally  intir- 
rupied  and  signals  may  be  exchanged  between  terminal  offices  on  the 
circuit  by  properly  adjusting  the  receiving  instruments.  Such  a  fault  is 
called  a  "  partial  ground,"  or  mire  commonly  termed  an  "escape." 

Althougti  "  single  "  (or  simplex)  circuits  may  be  worked  fairly  well  with 
a  considerable  and  varying  escape  on  the  line  (as  the  adjustment  of  receiving 
instruments  can  quickly  be  changed  by  the  operater  to  coriespond  with  the 
variations  of  the  current),  quadruplex  circuits  cannot  be  worked  success- 
fully under  the  same  conditions  ;  the  varying  escape  causes  the  balance  of 
the  instruments  to  become  disturbed,  producing  a  mutilation  of  the  signals 
on  the  receiving  instruments. 

A  large  percentage  of  the  number  of  grounds  wjiich  occur  are  found 
either  on  the  lines  in  the  towns  through  wliirh  thty  pass,  or  in  the  offices, 
only  a  small  proportion  being  found  on  the  lines  in  the  country.  The  wire 
coming  in  contact  with  a  foreign  wire,  such  as  a  telephone,  call  bell,  or  guy 
wire,  is  a  very  frequent  source  of  the  trouble,  though  the  circuit  is  very  often 
grounded  at  the  switchboard  during  a  thunderstorm  by  lightning  fusing  the 
metal  at  the  air-gap  of  the  lightning  arrester  in  passing  over  to  ground. 
Partial  grounds,  or  escapes,  are  often  due  to  the  wire  touching  the  branches 
of  trees,  and  are  more  susceptible  during  wet  than  dry  weather,  the  effect  of 
the  moisture  beii  g  to  magnify  the  escape.  Highway  lines  are  more  subject 
to  escapes  of  this  kind  than  lines  located  on  the  right  of  way  of  a  railroad, 
owing  to  the  numerous  shade  trees  which  they  encounter  and  the  difficulty 
experienced  in  keeping  them  trimmed  tojclear  the  wires  ;  owners  of  the 
trees  as  a  rule  object  to  any  extensive  cutting  of  limbs  which  would  tend  to 
disfigure  the  appearance  of  the  trees,  consequently  to  maintain  a  clearance 
the  branches  have  to  be  frequently  pruned,  if  this  operation  were  neglected 
for  a  long  time  the  effect  would  be  manifested  by  the  insulation  of  the  line 
deteriorating.  In  cases  where  trimming  cannot  be  done,  in  order  to  clear 
the  line  it  becomes  necessary  either  to  replace  the  poles  by  higher  ones,  so 
that  the  wires  will  pass  above  the  tops  of  the  trees,  or  to  divert  the  line  by 
setting  the  poles  out. 

Crosses  are  not  of  such  frequent  occurrence  as  grounds,  and  in  many 
cases  occur  through  some  material  defect  in  the  condition  of  the  lines. 
Wires  become  crossed  usually  during  the  prevalence  of  a  wind  storm,  which 
causes  them  to  sway  ;  at  long  stretches,  especially  where  the  wires  happen 
to  be  slack  they  more  easily  cross.  Frequently  crosses  occur  in  consequence 
of  a  pin  or  tie  wire  breaking  at  an  angle  in  the  line,  an  insulator  working 
loose  and  raising,  or  a  pin  being  pulled  out  of  cross-arm  at  a  dep  ession, 
allowing  the  wire  to  depart  from  its  parallel  position  relative  to  the  other 
wires.  Crosses  caused  by  a  piece  of  small  wiie  or  other  metallic  object 
being  thrown  amongst  the  wires  often  occur,  and  on  account  of  its  obscurity 
the  cross  is  with  difficuhy  found  by  the  lineman.  I  know  of  several  in- 
stances where  wires  were  found  to  be  purposely  connected  with  a  piece  of 
fine  wire  (evidently  by  persons  bent  on  miscliief),  in  such  a  manner  that  the 
fine  wire  could  not  be  seen  from  the  ground.  Eventua'ly  in  each  case  a 
galvanometer  test  was  made  and  the  cross  approximately  located  ;  the  line- 
man sent  cut  to  the  supposed  locality  of  the  trouble  was  obliged  to  climb  a 
number  of  poles  before  finding  it. 

When  the  nature  of  an  interruption  is  such  that  the  trouble  does  not  re- 
main on  the  wire  constantly,  but  comes  in  and  disappears  again  at  iniervals, 
it  is  called  a  "  swing,"  and  when  the  intervals  are  long  and  the  length  of 
time  the  trouble  remains  is  short,  the  interruption,  though  of  not  so  much 
consequence  as  regards  impeding  the  working  of  the  line,  is  more  difficult 
and  slow  to  locate  than  if  the  interruption  were  constant. 

When  two  or  more  wires  are  crossed  one  of  them  can  be  cleared  by  open- 
ing the  others  at  stations  on  each  side  of  the  cross.    In  case  a  through  and 
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a  way  wire  are  crossed  it  is  customary  to  clear  the  through  wire  by  opening 
the  way  wire  at  the  stations  between  which  the  cross  occurs  in  such  a  man- 
ner that  said  stations  may  have  communication  on  the  way  with  their  re- 
spective terminals  and  intermediate  offices.  Such  an  arrangement  is 
accomplished  in  the  following  manner  :  Suppose  two  wires,  number  i  and 
2,  running  west  from  terminal  station  A  to  terminal  station  D,  are  crossed 
between  way  stations  B  and  C,  of  which  B  is  east  and  C  west  of  the  cross. 
It  is  required  to  clear  No.  2  (the  through  wire)  and  ground  No.  i  (the  way 
wire),  so  that  B  can  work  with  A  and  C  with  D  respectively.  B  opens  the 
west  end  of  No.  i  wire  at  the  switciiboard  and  grounds  the  east  end  with 
instrument  in  circuit  east  of  the  ground,  C  opens  the  east  end  of  No.  i  at 
his  switchboard  and  grounds  the  west  end  with  instruments  in  circuit  west 
of  the  ground,  thus  that  part  of  No.  i  between  stations  B  and  C  will  be 
"dead,"  causing  no  interference  with  the  working  of  No.  2.  At  the  same 
time  the  circuit  in  the  portions  of  No.  i  between  A  and  B  and  between  C 
and  D,  will  be  closed  by  means  of  the  ground  connections. 

Lightning  coursing  the  wires  during  a  thunderstorm  has  a  strong  tendency 
to  do  damage  to  the  instruments,  and  were  it  not  for  the  presence  of  that 
valuable  arrangement  called  the  "lightning  arrester"  (which  forms  an 
adjunct  to  modern  cut-outs  and  switch-boards),  many  relays  would  be 
burned  out.  Before  the  lightning  arrester  was  invented  the  custom  was  to 
cut  out  the  instruments  during  a  thunderstorm,  but  now  it  is  considered 
quite  safe  to  leave  the  instruments  cut  in,  regardless  of  the  storm,  where  the 
switch-board  is  provided  with  this  protection,  and  it  rarely  happens  that  a 
relay  is  found  to  be  damaged  by  lightning.  The  tendency  of  lightning  to 
do  damage  is  not  confined  to  the  instruments  alone,  poles  on  the  line  in  the 
country  being  shattered  and  cross-arms  splintered.  In  this  connect  on  it 
may  be  apropos  to  remark  that  the  custom  of  modern  line  builders  to  pro- 
vide the  poles  at  intervals  along  the  line  with  ground  wires  may  be  regarded 
as  commendable ;  the  arrangement  appears  to  give  good  rt-sults  in  the 
capacity  of  lightning-rod  protection  to  the  poles. 

Office  main  wires,  especially  if  insulated  with  paraffined  cotton  covering, 
where  allowed  to  rest  in  contact  with  a  gas  pipe  or  grounded  object,  are 
liable  to  become  grounded  by  lightning  penetrating  the  insulation  and  car- 
bonizing it  in  its  path,  producing  a  conducting  medium  and  creating  a  per- 
manent connection  between  the  main  wire  and  grounded  object. 

During  the  brilliant  display  of  luminous  streamers  exhibited  in  the  heavens 
occasionally,  and  known  as  the  Aurora  Borealis,  the  telegraph  circuits 
throughout  the  continent  are  more  or  less  affected  by  earth  currents,  which 
become  so  severe  at  times  as  to  entirely  interrupt  communication.  These 
earth  currents  constantly  vary  both  in  intensity  and  polarity,  making  it  im- 
possible to  keep  the  instruments  adjusted  on  circuits  having  an  earth  return. 
It  may  be  of  interest  to  mention  that  some  tests  were  made  by  Mr.  William 
Finn,  of  the  Western  Union  Telegraph  Company,  on  a  No.  6  gauge  iron 
wire  213  miles  long,  extending  from  New  York  to  Boston,  during  the  mag- 
netic storm  of  July  i6th,  1892,  which  showed  that  the  abnormal  current  in 
the  wire  reached  the  strength  of  133  milliamperes,  and  the  maximum  differ- 
ence of  potential  of  the  earth  at  New  York  and  Boston  was  492  volts — such 
a  high  voltage  had  not  been  observed  during  any  previous  storm.  A  wire 
can  be  worked  during  a  magnetic  storm  by  disconnecting  the  ground  at 
each  end  and  substituting  a  wire  return  instead,  thus  forming  a  metallic  cir- 
cuit. I  beg  here  to  state  that  a  quadruple  <  circuit  arranged  with  a  metallic 
return  was  successfully  worked  by  the  Canadian  Pacific  Telegraph  Company 
between  Toronto  and  Montreal  during  the  magnetic  storms  of  last  year. 

The  foregoing  mentions  only  a  small  portion  of  the  troubles  to  which 
telegraph  circuits  are  subject ;  to  enumerate  all  would  occupy  much  space 
and  time. 

In  conclusion  I  beg  to  mention  a  few  conditions  which,  when  complied 
with,  have  a  tendency  to  prevent  trouble  to  a  great  extent.  The  line  should 
be  constructed  in  a  substantial  manner,  only  first-class  material  being  used. 
Poles  should  be  sufficiently  stout  in  proportion  to  their  height,  set  well  in 
ground,  placed  close  enough  together  to  render  the  spans  not  too  long,  so 
as  to  well  support  the  wires  and  to  prevent  them  from  crossing.  At  corneis 
the  stretchers  should  be  much  shorter,  the  poles  well  braced  or  guyed, 
double  cross-armed  and  straight  grained  pins  used.  The  wires  should  be 
stretched  tight  and  the  joints  soldered.  At  crossings  of  other  lines  it  is  best 
to  go  above  them,  but  if  this  cannot  be  conveniently  done,  the  wires  in  pass- 
ing underneath  should  have  a  good  clearance  and  be  protected  by  guard 
wires  to  prevent  other  wires  from  falling  on  them.  At  a  low  point  in  the 
line  where  there  is  an  upward  strain  the  pins  should  be  nailed  in,  and  loops 
or  hooks  secured  to  cross  arm  over  each  wire  so  as  to  catch  it  in  case  it 
should  raise  through  an  insulator  coming  off  pin  or  a  tie-wire  breaking. 

All  limbs  of  trees  liable  to  come  in  contact  with  the  wires  should  be  re- 
moved. Special  attention  should  be  given  to  the  wires  in  cities  ?nd  towns 
to  guard  against  crosses  with  electric  light  or  railway  circuits.  Office  cut- 
outs and  switch-boards  should  be  provided  with  lightning  arresters,  and  the 
wires  where  they  enter  terminal  offices  be  supplied  with  automatic  line 
openers  to  act  in  case  a  cross  with  an  electric  or  trolley  wire  occurs.  For 
inside  wiring  it  is  preferable  to  use  waftrproof  insulated  wire,  but  if 
paraffined  cotton  covered  wire  be  used,  it  should  not  be  laid  in  grooved 
boards,  but  secured  by  cleats  and  placed  where  it  will  be  free  from  moist- 
ure, and  where  the  insulated  covering  cannot  become  abraided.  The  bat- 
teries should  be  placed  in  a  dry  place  easy  of  access  for  frequent  examina- 
tion. Binding  screws  should  be  examined  occasionally  to  see  that  they  do 
not  work  loose.  A  vigilant  and  industrious  lineman  will  prevent  the  occur- 
rence of  much  trouble  by  frequent  and  careful  examination  of  the  lines  in 
his  charge,  making  repairs  promptly  when  required  and  keeping  the  lines 
generally  in  such  shape  that  the  apparent  liability  of  their  becoming  inter- 
rupted is  reduced  to  the  minimum. 

DISCUSSION. 

Mr.  A.  B.  Smith  expressed  his  satisfaction  with  the  paper, 
but  the  writer  had  not  touched  upon  some  of  the  interruptions 
to  which  telegraph  hnes  are  subject,  such  as  those  occasioned 
by  electric  light  and  trolley  wires.  He  could  not  help  thinking 
while  hearing  the  paper  read,  of  the  old  days  before  these  sources 
of  interruption  existed,  and  how  much  easier  it  made  things. 
Many  would  be  surprised  to  learn  that  in  the  large  offices  during 
lightning  storms  the  instruments  were  not  cut  off,  notwithstand- 
ing which  it  was  very  a  rare  thing  for  them  to  lose  an  instrument. 
He  heartily  concurred  in  Mr.  Robertson's  remarks  regarding 
paraffined  wire  ;  he  was  himself  of  opinion  that  it  should  be  ab- 
solutely prohibited. 

Mr;  Nicholls  said  the  thanks  of  the  meeting,  were  due  the 
last  speaker  for  his  efforts  to  set  the  ball  rolling  by  discussing 
the  paper,  and  thought  Mr.  Smith  might  go  further  by  giving 
some  data  with  regard  to  what  was  a  new  adaptation  of  elec- 
tricity in  this  country.  He  understood  that  the  G.  N.  W.  Tele- 
graph Company  had  discarded  batteries  in  its  Toronto  office, 
and  was  now  running  the  telegraph  instruments  by  means  of 
motor  generators.    The  problem  had  beep  a  most  interesting 


one  theoretically,  and  he  felt  sure  if  Mr.  Smith  had  not  time 
now  or  if  the  subject  was  too  intricate  to  be  disposed  of  in  a  few 
words,  he  would  favor  the  Association  at  some  future  time  by 
preparing  a  paper  on  the  subject,  which  he  felt  sure  would  be 
heard  with  great  pleasure. 

Mr.  Smith  said  that  some  remarks  of  his  on  the  motor  gener- 
ator, which  was  now  really  becoming  an  old  subject,  would  be 
found  in  the  report  of  the  last  convention. 

The  President  suggested  that  Mr.  Smith  might  invite  the 
members  of  the  Association  to  inspect  the  system  now  used. 

Mr.  Smith  expressed  his  entire  willingness  to  do  so  at  any 
time  convenient. 

Mr.  Nicholls  incjuired  how  many  thousand  batteries  were  dis- 
placed by  the  two  small  motors  in  use. 

Mr.  Smith  replied  that  they  h;id  been  using  about  2coo  cells, 
but  that  was  very  small.  In  Buffalo  they  had  something  like 
15000  cells,  and  he  would  undertake  to  do  their  work  with  the 
same  plant  in  use  here. 

Mr.  L.  B.  McFarlane,  referring  to  that  part  of  the  paper  in 
which  was  mentioned  the  working  of  a  quadruple  circuit  arrang- 
ed with  a  metallic  return,  said  he  thought  that  was  the  first 
time  it  had  been  successfully  accomplished  in  Canada.  If  he 
remembered  correctly,  it  had  been  done  not  only  between 
Toronto  and  Montreal,  but  between  Winnipeg  and  Montreal. 
This  was  something  quite  new  in  telegraphy,  and  he  thought 
much  credit  was  due  to  the  C.P.R.  people.  The  interruption 
caused  by  the  magnetic  storm  was  so  great  that  they  were  un- 
able to  work  their  ordinary  lines,  and  they  sent  a  man  north  of 
Lake  Superior  to  make  tests,  and  succeeded  in  working  the 
system.  This  afforded  them  great  relief,  and  enabled  them  to 
work  their  lines  when  they  could  not  have  done  so  under  the 
ordinary  conditions.  It  was  also  stated  in  the  paper  that  a  wire 
could  be  worked  during  a  magnetic  storm  by  disconnecting  the 
ground  at  each  end  and  substituting  a  wire  return.  It  had 
always  been  held  that  that  was  possible,  but  he  believed  that  in 
the  last  storm  it  was  found  inefTectual,  and  therefore  some 
other  method  would  have  to  be  found.  He  had  much  pleasure 
in  moving  a  vote  of  thanks  to  Mr.  Robertson  for  the  very  valu- 
able paper  he  had  contributed. 

Mr.  Black  in  seconding  the  vote,  said  very  many  of  the  inter- 
ruptions spoken  of  were  due  to  causes  of  coinparatively  recent 
origin.  There  had  been  a  time  when  such  a  thing  as  switch- 
boards and  lightning  arresters  were  rare. 

The  vote  of  thanks  having  been  carried,  the  President  intro- 
duced Mr.  A..  C.  McCallum,  of  Peterboro',  who  read  the  follow- 
ing paper : — 

TURBINE  WATER  WHEELS. 

BY  A.   C.   m'cALLUM,  M.  E. 

Turbines  when  correctly  designed  and  constructed  are  by  far  the  most 
efficient  motors  for  the  utilization  of  water  power,  and  on  account  of  their 
comparatively  small  size,  moderate  or  higti  speed,  regularity  of  motion  and 
the  slight  amount  of  gearing  required,  are  superior  in  every  respect  to  the 
ordinary  water  wheels  of  the  overshot,  breast,  &c.,  class. 

The  turbine  water  wheel  was  the  invention  of  Fourneyron,  of  France,  in 
1827,  and  was  introduced  into  this  continent  some  time  later  by  Mr.  Ellwood 
Morris,  an  engineer  of  Pennsylvania.  Since  that  time  there  have  appeared 
before  the  public  numerous  varieties  of  turbines,  each  inventor  claiming  for 
his  wheel  improvements  over  that  of  his  predecessors. 

There  are  many  types  of  turbines,  good,  bad  and  indifferent,  so  that  in 
the  choice  of  one  we  should  not  be  guided  solely  by  catalogues  representing 
one  particular  design.  Many  turbines  g  ve  fair  or  good  results  when  work- 
ing under  the  full  supply  of  water,  but  the  majority  are  nearly  useless  when 
working  at  part  gate,  at  say  below  half  gate,  hence  on  streams  subject  to 
fluctuations  it  becomes  a  matter  of  primary  importance  to  select  a  motor 
that  will  give  a  high  efficiency  not  only  at  full  gate  opening,  but  also  at  all 
stages  of  gate  opening. 

A  turbine  water  wheel  consists  essentially  of  a  ring  to  which  are  attached 
curved  vanes  or  buckets,  arranged  uniformly  round  the  circumference, 
revolving  on  a  shaft  to  which  is  keyed  the  hub  or  boss  of  the  ring.  This  is 
encircled  by  a  case  in  which  are  placed  the  chutes  or  guides,  and  by  means 
of  which  a  whirling  motion  is  imparted  to  the  water  ;  over  this  case  is  placed 
the  dome,  or  covering  of  the  wheel  which,  together  with  the  short  suction  or 
draft  tube  in  which  is  to  be  found  the  step  upon  which  the  wheel  or  runner 
is  carried,  go  to  make  up  the  wheel.  All  turbines  are  made  more  or  less 
after  this  fashion,  and  yet  there  are  hundreds  in  which  the  difference  is  only 
slight,  and  yet  the  percentage  of  useful  effect  developed  by  them,  when 
under  test,  has  shown  from  40  to  90  per  cent,  of  useful  effect,  and  from  the 
fact  that  most  streams  in  our  country  are  subject  to  fluctuations  in  the 
volume  of  water,  it  is  necessary  that  in  placing  turbine  wheels  from  which 
we  derive  our  motive  power,  that  we  place  a  turbine  capable  of  developing  a 
high  percentage  of  useful  effect  whether  working  at  part  or  full  gate. 

All  turbines  so  far  as  the  behaviour  of  the  water  in  them  is  concerned, 
belong  to  one  of  two  systems  :  ist.  That  in  which  one  works  with  all  its 
parts  entirely  drowned  or  full.  2nd.  That  in  which  free  deviation  of  the 
water,  and  the  admission  of  air  to  the  buckets  is  required  for  the  proper 
working  of  the  wheel. 

These  systems  or  classes  are  known  among  turbine  water  wheel  builders 
as  reaction  wheels  in  the  former,  and  impulse  in  the  latter.  In  reaction 
turbines  it  is  required  that  there  be  a  continuous  flow  of  water  to  the 
buckets  of  the  wheel  ;  and  they  can  be  successfully  used  with  a  draft  or 
suction  tube,  which  in  many  cases,  overcomes  obstacles  to  the  successful 
working  of  the  wheel. 

In  the  case  of  impulse  turbines  the  buckets  are  only  partially  occupied  by 
the  water  passing  through  them  ;  the  atmosphere  has  free  access  to  the 
remaining  space,  so  that  the  feed  to  the  wheel  always  takes  place  under 
atmospheric  pressure.  Usually  both  reaction  and  impulse  turbines  are 
provided  with  guides  or  chutes,  from  between  which  the  water  enters  the 
buckets  of  the  wheel,  and  by  means  of  which  the  water  is  caused  to  enter  in 
the  desired  direction. 

All  modern  turbine  water  w  heels  are  constructed  after  one  of  three  types, 
or  of  some  combination  of  these  types.  They  are  :  ist.  The  outward  flow- 
wheels.  2nd.  Inward  flow,  or  centre  discharge  wheels.  3rd.  Parallel  flow 
wheels. 

In  the  outward  flow  wheel  of  which  Fourneyron's  reaction  wheel  is  the 
earliest  type,  the  water  flows  usually  through  a  pipe  or  conduit,  and  is 
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diverted  from  its  course  in  an  outward  direction  by  means  of  fixed  guides  or 
from  the  axis  of  motion;  the  form  of  these  guides  gives  the  water  a  whirlmg 
motion  upon  entering  the  wheel. 

In  the  inward  flow  the  water  flows  first  in  the  direction  of  the  axis,  usual- 
ly downward,  and  is  then  diverted  by  fixed  guide  blades  inwardly  or  towards 
the  axis  of  motion,  the  fixed  guide  blades  giving  the  water  a  whirling  motion 
as  it  enters  the  wheel. 

In  the  parallel  flow  type  the  water  moves  parallel  to  the  axis  of  motion 
before  and  after  it  passes  through  the  wheel,  the  fixed  guide  blades  again 
imparting  a  whirling  motion  to  the  water. 

These  types  of  wheels  are  best  illustrated;  in  the  first  case,  that  of  outward 
flow  wheels,  the  Fourneyron  wheel  may  be  taken;  there  have  been  many 
mod'fications  made  upon  this  wheel,  but  they  are  all  of  the  same,  and  the 
same  principle  applies  to  all.  This  type  finds  its  greatest  field  in  France 
where  it  originated,  and  is  not  used  with  a  draft  tube. 

In  the  second  case,  that  of  inward  flow  or  centre  discharge  wheels,  the 
"  Rose,"  the  "  Francis,"  "  Centre  Vent  '  wheel  and  others — in  this  type  of 
wheel  the  guides  or  chutes  have  simply  changed  places  with  that  of  the 
wheel,  the  former  being  placed  outside  or  concentric  to  the  latter.  From 
this  type  of  wheel  has  developed  that  of  the  combined  or  mixed  flow 
turbines,  in  which  the  previously  named  systems  are  combined.  It  is  easy  to 
see  how  this  has  taken  place,  for  by  a  continuation  of  the  guides  into  that 
part  of  the  wheel  where  the  water  assumes  a  vertical  direction,  the 
radial  flow  is  changed  to  that  of  an  axial  flow  while  the  water  is  in  the 
buckets,  instead  of  after  it  has  left  them,  and  it  is  of  this  type  or  combination 
that  the  leading  American  wheels  are- built,  and  of  which  class  anything 
I  may  say  will  mostly  be  directed. 

In  the  third  case,  that  of  parallel  flow  turbines,  this  type  is  generally 
illustrated  by  that  of  the  "Jouval,"  so  named  alter  the  engineer  who  first 
introduced  them  ;  they  are  more  extensively  adopted  in  Europe  than  any 
oihcr  type  of  reaction  wheel. 

The  adoption  of  the  combined  or  mixed  flow  turbine,  by  American 
engineers,  would  appear  to  be  caused  by  the  large  volumes  of  water  at  their 
disposal.  Economy  of  water  was  second  to  that  of  first  cost  of  the  wheel, 
and  yet  their  principal  aim  has  been  to  construct  a  turbine  of  the  smallest 
possible  diameter,  and  yet  develop  the  largest  amount  of  horse  power  for 
the  amount  of  water  consumed.  How  far  they  have  succeeded  in  this  is 
shown  by  the  efficiency  course  table  exhibited.  Impulse  turbines  seem  to 
have  been  discounted  by  American  engineers  and  such  is  perhaps  due  to  the 
fact  that  reaction  wheels,  when  running  at  their  best  possible  speed,  and 
using  the  full  volume  of  water  for  which  they  were  designed,  develop  a 
better  percentage  of  useful  eftect  than  that  by  the  impulse  type  of  wheel. 
Each  of  those  classes  of  wheels  have  their  useful  spheres,  and  to  point  out 
which  I  am  afraid  would  take  up  too  much  of  your  valuable  time. 

One  of  the  important  features  of  a  turbine  water  wheel  is  the  curves  or 
forms  of  the  buckets,  and  in  the  construction  of  which  it  must  be  confessed 
that  the  American  inventor's  plan  can  only  be  called  that  of  the  "cut  and  try" 
method,  while  the  curves  of  wheels  constructed  in  Europe  have  been  mainly 
perfected  by  careful  study  and  mathematical  reasoning,  the  result  of  which 
is,  th  It  the  guides  and  buckets  are  of  the  best  shape  in  the  type  of  wheels 
they  build  there. 

In  the  case  of  an  American  engineer,  should  he  look  to  the  works  of 
Rankin,  Weisbach,  Bresse  and  others,  for  suggestions  that  would  help  him 
in  the  construction  of  a  wheel,  he  would  look  in  vain.  In  the  construction  of 
turbine  wheels  the  bucket  shapes  have  depended  entirely  upon  the  whims  and 
notions  of  the  inventor.  He  makes  his  wheel  after  his  idea,  has  it  tested 
against  some  old  timer;  changes  are  perhaps  made  first  in  one  part  and  then  in 
another,  and  so  on  until  the  wheel  is  brought  to  a  stage  of  oerfection  satis- 
factory to  the  engineer  or  inventor.  From  results  that  have  been  obtained 
from  wheels  of  all  shapes  of  buckets,  that  shape  in  which  the  bucket  at  its 
upper  part  recedes  from  the  water,  gradually  curving  downward,  and  then 
receding  backward  in  a  direction  at  almost  right  angles  to  that  of  the  bucket's 
uppei  form,  has  given  the  best  results,  and  wheels  with  the  double  bucket 
device  do  not  attain  the  same  proficiency.  In  a  vertical  s-ction  of.a  bucket 
of  this  kind,  the  line  of  the  bucket  facing  the  water  or  termed  the  receiving 
side  would  be  somewhat  parabolic  in  shape,  the  buckets  would  be  so  placed 
upon  the  hub  or  cone  of  the  wheel  as  to  be  almost  tangent  to  that  body. 
The  discharging  point  of  the  bucket  or  lower  part,  and  in  which  the  reaction 
of  the  water  mainly  takes  place,  is  so  made  that  the  water  in  discharging 
from  the  bucket  will-be  delivered  in  greatest  volume  from  the  outer  radii  of 
the  wheel.  The  back  of  the  bucket  at  its  top  part  requires  the  placing  of 
what  is  termed  a  "  Y";  this  prevents  any  water  from  being  lodged  there 
and  carried  round  by  the  wheel,  which  would  be  simply  load  carried  for  no 
purpose  although  such  might  not  be  much.  The  idea  of  forming  the  bucket 
with  a  downward  curve  is,  that  the  friction  of  the  water  passing  downward 
against  the  buckets  is  helpful,  together  with  that  against  the  cone  upon 
which  the  buckets  are  placed,  in  easing  the  weight  off  the  step  upon  which 
the  wheel  is  carried;  wheels  constructed  after  this  fashion  are  not  troubled 
much  with  steps  that  burn  out,  a  source  of  great  annoyance  to  the  user  of 
such  wheels  as  this  occurs  in.  Buckets  in  which  the  upper  part  presents  a 
vertical  plane  to  that  of  the  inflow,  have  often  proved  to  be  injurious  to  the 
wheel,  because  of  the  fact  that  the  friction  of  the  water  acts  upon  the  bucket 
in  a  contra  direction  to  that  in  a  bucket  where  the  top  part  is  curved  in  a 
direction  to  the  motion  of  the  water. 

Wheels  with  buckets  constructed  upon  the  former  lines  have  mads  the 
best  tests  of  any  kind  yet  made.  We  have  the  "  Victor,"  "  Hercules,"  &c., 
which  have  developed  in  sizes  of  wheels  of  from  15"  to  48"  diameter, 
from  82  to  8q  per  cent,  of  useful  effect,  and  when  it  is  considered  that  many 
wheels  do  not  develop  more  than  60  per  cent,  of  that  of  the  power  due  the 
head  under  which  they  work,  wheels  of  this  build  must  find  favor  with  water 
wheel  users  who  do  not  consider  the  first  cost  the  essential  feature  in 
wheels. 

Turbine  buckets  have  been  and  are  made  of  sheet  iron,  steel  plate,  of 
brass  and  of  bronze,  but  experience  has  shown  that  wheels  in  which  they 
are  of  one  homogeneous  casting  are  the  best  that  have  yet  been  produced. 
Wheels  in  which  the  buckets  together  with  the  band  are  made  separately 
from  the  cone  or  hub  either  of  cast  or  wrought  iron,  are  decidedly  the  worst 
kind.  Wheels  built  this  way  often  have  the  buckets  shear  off,  whereas,  in 
the  wheels  of  one  c.isling,  this  never  takes  place,  providing  the  wheel  is 
properly  proportioned. 

Care  should  be  taken  in  purchasing  a  wheel  to  see  that  the  discharging 
orifices  of  the  buckets  are  all  of  one  area;  wheels  in  which  these  orifices  are 
not  of  a  upiform  area  produce  eftects  not  at  all  to  be  desired  when  impart- 
ing motion  to  a  dynamo  ;  irregularity  of  speed,  and  not  being  easily  con- 
trolled by  a  goveinor,  are  points  to  be  considered  by  the  purchaser. 

The  distribution  of  the  water  as  well  as  the  direction  and  velocity  of  flow 
must  be  taken  into  account,  and  this  leads  me  to  another  important  part  in 
the  construction  of  turb'ne  wheels,  namely,  the  method  of  regulating 
reaction  turbines.  There  are  various  methods  of  doing  so:  we  have  wheels 
placed  in  scroll  cases,  in  which  the  water  is  applied  to  the  whe^l  through  a 
single  long  chute  which  extends  in  a  continual  narrowing  radius  around  the 
wheel.  Such  constructions  are  subject  to  serious  defects.  Owing  to  the 
manner  of  the  application  of  the  water  the  step  is  almost  in  all  cases  worn 
to  one  side;  this  defect  is  caused  by  the  pressure  of  water  being  greatest  at 


the  first  point  of  contact  and  growing  less  as  it  passes  around  the  wheel. 
Wheels  with  cases  of  this  style  generally  have  adjustable  steps  to  permit  of 
their  being  centered,  a  feature  which  is  not  necessary  in  wheels  in  which  the 
water  is  applied  at  all  points  in  equal  volume.  The  method  of  regulating 
the  water  at  part  gate  is  faulty,  similar  to  that  of  throttling  a  steam  engine. 
By  means  of  a  large  gate  the  water  is  admitted  or  shut  oft  from  the  wheel. 
This  gate  being  placed  at  the  outer  end  of  chute  or  case,  the  water  when  ad- 
mitted at  part  gate,  immediately  upon  passing  the  gate  in  this  style  of  reg- 
ulator, has  a  great  expansion  and  breaking  up  of  the  water,  and  in  which 
the  diminution  of  pressure  and  velocity  is  much  greater  than  would  occur 
from  a  corresponding  loss  of  head,  and  perhaps  their  only  redeemable 
feature  is  their  first  cost.  Another  method  of  regulation  is  by  means  of 
what  is  known  as  fly-trap  or  hinged  gates,  which  consists  in  attaching  the 
guide  vanes  to  pivots,  so  that  by  changing  their  inclination  with  respect  to 
the  wheel,  the  area  of  the  guide  passages  can  be  varied  at  will. 

One  of  the  objections  to  gates  of  this  kind  is,  that  in  all  positions  of  the 
guides  but  one,  the  water  enters  the  wheel  with  impact,  the  result  of  which 
causes  a  corresponding  loss  of  energy. 

In  the  construction  of  this  gate  many  parts  are  required;  the  tendency  is 
to  wear  and  become  leaky.  The  rods  and  other  devices  used  to  operate  the 
gate,  sometimes  bend  and  wear  until  they  fail  to  open  the  gate  but  partially. 
The  Leftel,  the  Success,  the  ."^ngell,  of  Providence,  R.I.,  etc.,  illustrate  this 
style  of  gate. 

Some  wheels  are  regulated  by  means  of  a  cylinder  gate,  a  round  hoop  or 
band,  like  the  rim  of  a  pulley,  which  is  raised  or  lowered  either  outside  or 
inside  of  the  stationary  chutes  that  direct  the  water  on  to  the  wheel  when 
the  gate  is  out  of  the  way.  The  advantages  of  such  a  gate  are  simplicity, 
strength,  durability  and  tightnes  when  closed.  Defects  are  found  in  them 
to  quite  an  extent. 

They  are  hard  to  govern,  have  to  be  counter-balanced  by  means  of 
weights,  and  usually  require  high  decking  over  the  wheel  case  to  cover  the 
gate  when  it  is  raised,  adding  to  the  cost  of  the  wheel.  The  stationary  chutes 
of  this  class  of  wheel  are  easily  clogged  by  means  of  weeds,  sticks,  leaves, 
&c. ,  which  become  wedged  into  the  narrowest  part  of  the  wheel.  The 
guides  not  being  moveable,  this  rubbish  can  only  be  taken  oat  by  hand,  a 
very  disagreeable  task. 

This  type  of  wheel  gives  very  good  percentage  at  from  full  to  part  gate. 
The  "Hercules"  and  "Risdon"  are  fair  types  of  this  kind  of  gate.  This 
style  of  gate  is  not,  however,  suitable  for  this  country,  Canada.  Especially  in 
the  winter  here  are  our  stre.inis  subject  to  anchor  ice;  and  these  wheels 
between  the  stationary  guide  get  packed  solid  with  anchor  ice,  and  require 
the  application  of  muscular  force  and  crow-bars  to  make  a  clearance,  a  task 
not  to  be  entreated  on  a  cold  winter's  day. 

The  last  style  of  gate  I  shall  mention  is  that  of  the  Register  gate  which 
consists  of  a  ring  or  cylinder,  fitted  concentric  between  the  stationary 
guides  and  the  wheel,  and  containing  a  series  ol  openings  corresponding  to 
that  of  the  orifices  of  the  guide  passages,  and  by  turning  the  regulator 
cylinder  the  guide  passages  can  be  covered.  This  style  of  gate  contains  all 
of  the  good  points  of  the  other  styles  of  gates,  and  is  found  to  have  fewer 
defects  than  the  others.  It  has  the  least  number  of  parts,  is  of  great 
strength,  is  always  a  tight  gate,  is  not  easily  clogged,  for  the  movement  of 
the  register  will  usually  release  any  obstructions  that  will  pass  through  a 
properly  constructed  rack.  Gates  of  this  style  give  perfect  admission  of  the 
water  to  the  buckets  at  full  gate,  and  maintain  a  good  result  at  part 
gate. 

Wheels  with  gates  of  this  type  have  few  tender  parts,  and  practical- 
ly nothing  to  wear  and  are  easily  governed,  not  subject  to  be  choked  by 
anchor  ice,  and  are  probably  the  nearest  to  perfection  of  any  type  of  wheel 
built.  It  is  often  argued  against  this  type  of  wheel  gate  that  they  do  not 
give  the  same  percentage  of  useful  effect  as  some  of  those  built  with  fly-trap 
and  cylinder  gate.  You  will  notice  by  the  efficiency  curves  of  the  different 
types  of  wheels  what  they  are  doing.  They  are  characterized  by 
fewness  of  parts,  simplicity  of  construction,  and  above  all  are  not  easily 
clogged,  and  can  be  closely  regulated.  This  gate,  tends  to  close  itself 
by  the  action  of  the  water,  which  is  a  desirable  feature  where  close  regu- 
lation is  demanded,  as  in  electrical  work,  and  the  cost  of  the  motor,  even  if 
3  or  4  per  cent,  is  wanting  in  efficiency,  at  part  gate  ;  they  will  still  recom- 
mend themselves  to  users  of  water  power  in  this  country  as  the  best  type  of 
water  wheel  of  any  built  for  all  round  work.  Wheels  of  this  type  are  best 
illustrated  by  the  "Victor,"  the  "  Boss,"  the  "  Flenniken,"  and  others. 

I  have  endeavored  to  present  to  the  members  present  an  impartial  sketch 
of  the  American  type  of  turbine  wheel.  Some  of  my  remarks  may  be  open  to 
criticism;  they  are  entirely  founded,  however,  upon  practical  experience 
amongst  water  wheels,  and  as  one  finds  things  so  must  he  speak.  But  I 
can  hardly  leave  off  here,  and  yet  I  fear  I  encroach  upon  your  good  nature, 
for  the  placing  of  our  turbine  is  a  most  important  matter.  It  seems  to  me 
that  this  matter  is  one  which  all  users  of  water  power  should  be  thoroughly 
acquainted  with.  The  necessity  of  large  tail  race  and  wheel  pit  is  of  great 
moment  to  the  success  of  the  turbine.  There  are  many  wheels  upon  the  vast 
number  of  streams  on  this  continent  that  are  developing  only  from  40  to  60 
per  cent,  of  useful  effect,  when  70%  to  80%  or  more  might  be  obtained  if  the 
wheels  were  placed  properly,  and  the  flumes  and  penstocks  were  of  proper 
dimensions. 

No  hard  and  fast  rules  can  be  given  to  regulate  the  dimensions  of  the 
flume,  penstock  and  tail  race. 

In  many  instances  where  the  head  is  high  or  moderately  so,  the  adaptation 
of  turbine  wheels  on  horizontal  shafts  has  been  successfully  carried  out,  and 
without  any  sensible  loss  of  power  by  this  arrangement,  and  when  it  is  con- 
sidered that  the  loss  of  power  by  transmission  through  gears  is  wholly 
saved,  and  no  loss  of  head  is  sustained  by  the  use  of  the  draft  or  suction 
tube,  the  advantage  of  this  arrangement  must  find  favor  with  electrical 
engineers.  In  situations  which  admit  of  the  use  of  turbines  mounted  upon 
horizontal  shafts,  they  make  a  specially  desirable  arrangement  for  driving 
dynamos,  the  power  being  generally  transmitted  directly  by  straight  belt  to 
the  motor  from  the  wheel  shaft,  the  neat  appearance  and  small  space 
occupied  by  them,  and  the  ease  with  which  repairs  can  be  made  to  them, 
are  advantages  that  more  than  compensate  for  the  extra  cost  in  the  first 
place.  In  fact  nearly  all  moderate  or  high  heads  which  are  used  to  develop 
power  for  electrical  purposes  are  having  horizontal  wheels  placed. 

F"or  many  kinds  of  work  where  the  changes  of  load  are  light  or  where 
there  is  a  considerable  load  upon  the  wheel  at  all  times,  there  is  seldom  a 
wheel  that  cannot  be  successfully  regulated.  But  when  the  load  is  subject 
to  heavy  changes,  and  at  times  only  a  small  per  cent,  of  the  power  is  used, 
as  is  frequently  the  case  in  electrical  work,  it  then  becomes  important  that 
the  wheel  should  have  a  proper  gate  and  run  at  a  proper  speed. 

In  order  that  the  governor  may  act  upon  the  gate  without  loss  of  time,  it 
is  necessary  that  the  gate  and  its  connections  should  have  little  or  no  lost 
motion.  Those  gates  are  to  he  preferred  which  tend  to  close  themselves, 
either  by  their  own  weight  or  through  the  action  of  the  water.  Good  results 
may,  however,  be  obtained  with  others  where  the  lost  motion  is  reduced  to 
a  minimum. 

Another  point  not  generally  understood  but  which  has  an  important  effect 
upon  the  regulation,  is  the  speed  at  which  the  wheel  is  run,  depending,  of 
course,  upon  the  size  of  wheel  and  head  under  which  it  works.    In  order  to 
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control  a  heavy  change  of  load  with  the  least  variation  of  speed,  it 
is  necessary  that  the  governor  should  operate  the  gate  as  quickly  as  possiljle 
without  running  by  or  racing.  Now  the  faster  ihe  wheel  runs  the  faster  the 
governor  may  be  made  to  operate  without  danger  of  racing.  Ten  per  cent, 
increase  in  the  speed  of  the  wheel,  will  permit  of  the  governor  operating 
nearly  twice  as  fast.  Again,  the  faster  the  wheel  runs  the  less  it  will  be 
affected  by  a  change  of  load.  Given  any  water  wheel  and  any  head  of 
water,  there  is  a  speed  at  which  it  will  develop  the  most  power.  It  will 
readily  be  .seen  that  if  the  wheel  is  running  at  a  =peed  above  this  point  of 
maximum  slificiency,  when  the  motion  is  reduced  by  an  increase  of  load  the 
efficiency  will  increase  and  tend  to  retard  the  reduction,  while  if  the  wheel 
is  running  below  this  point  of  ninxiinum  efficiency,  the  efficiency  will  be 
reduced  by  any  reduction  in  speed  and  tend  to  further  reduce  it. 

The  speed  of  the  periphery  of  the  wheel  should  be  about  65  to  70  per 
cent,  of  Ihe  velocity  of  the  water  due  to  the  head  acting  upon  the  wheel. 

The  greater  the  load  upon  the  wheel  at  any  time  the  easier  the  regulation 
becomes,  so  that,  while  in  many  cases  wheels  may  be  successfully  n  gulated 
while  running  somewhat  below  the  tabled  speed  of  the  builder,  in 
others,  where  the  load  on  the  wheel  is  very  light  at  times,  it  becomes 
important  to  have  the  wheel  run  fully  up  to  the  tabled  speed.  When  the 
load  is  subject  to  sudden  and  heavy  changes  and  good  regulation  is  impor- 
tant, as  is  the  case  in  electric  railway  work,  it  is  sometimes  advisable  to  run 
the  wheel  considerably  above  the  tabled  speed,  although  some  loss  in 
economy  of  water  may  result  from  this. 

I  had  no  thought  when  I  began  my  paper  that  it  would  extend  so.  I  had 
hoped  to  give  many  useful  rules  regarding  water  power,  wheels,  flumes,  &c. , 
not  generally  known  among  users  of  water  power,  but  time  will  not  permit. 
I  trust  that  some  of  my  remarks  on  the  subject  may  have  been  interesting 
and  profitable;  if  so  I  teel  that  I  am  more  thin  repaid  for  the  time  spent  in 
writing  upon  this  subject. 

DISCUSSION. 

The  President  said  the  subject  of  the  paper  just  read  was  one 
which  might  become  of  considerable  importance  in  Toronto 
when  the  big  ship  canal  now  being  talked  of  became  something 
more  than  the  figment  of  the  imagination  it  now  was. 

Mr.  Rosebrugh  said  he  had  heard  it  stated  that  in  the  case 
of  electric  railways,  especially  in  small  towns  where  only  a  few 
cars  were  used,  trouble  was  experienced  with  the  regulator,  the 
effect  being  that  when  the  cars  were  all  stopped  the  turbine 
was  running  at  its  highest  speed,  the  regulator  never  being  rapid 
enough.  He  desired  to  know  it  the  regulator  could  be  made  to 
do  better  than  that,  01  if  any  other  means  were  known  of  making 
the  regulator  keep  pace  with  the  turbine. 

Mr.  McCallum  replied  that  he  did  not  think  it  possible  with 
the  style  of  regulator  in  use.  The  only  way  it  had  been  success- 
fully operated  was  by  speeding  the  wheel  up,  and  then  there 
was  a  loss  of  power  while  speeding  up.  He  thought  tliat  if  the 
wheel  was  speeded  up  and  the  governor  applied  in  the  way  he 
suggested  that  it  might  be  successful.  Still,  in  a  small  town 
where  there  were  only  f  ur  or  five  cars,  the  trouble  of  regulating 
would  alvvays  be  a  serious  annoyance,  and  he  fancied  there 
would  be  no  method  of  controlling  it  except  from  the  motor 
itself,  and  from  that  it  would  be  necessary  to  regulate  back  to 
the  wheel  again  instead  of  using  the  ordinary  governor  on  the 
shaft  driven  by  the  water  wheels. 

Mr.  H.  O.  Fisk  inquired  what  was  meant  by  "speeding  up  " 
a  wheel.  Did  Mr.  McCallum  mean  to  put  in  a  larger  wheel 
than  was  ordinarily  required  ? 

Mr.  McCallum  answered  that  most  builders  of  water  wheels 
tabled  their  wheels  to  run  from  65  to  70  per  cent,  of  the  head 
under  which  the  wheel  was  working,  and  of  course  the  gear 
applied  to  the  wheel  between  ihe  wheel  and  the  pulley  shaft  was 
placed  so  that  the  speed  might  be  brought  down  to  the  proper 
place  on  the  table  ;  so  the  only  way  would  be  to  put  a  smaller 
gear  on  and  bring  it  to  a  higher  speed. 

Mr.  Gait  said  he  thought  it  would  be  known  to  anyone  pre- 
sent who  had  a  little  experience  in  water  wheels  that  the  water 
wheel  was  a  very  imperfect  machine  for  the  regulation  of  power. 
In  past  times  water  power  had  been  very  valuable,  but  with  the 
great  improvements  in  machinery  and  the  greater  economy  and 
perfect  regulation  with  which  steam  engine  boilers  are  at  present 
run,  water  wheels  had  become  less  desirable.  The  design  of  a 
water  wheel  was  to  have  a  head  of  water,  and  this  water  had  to 
fall  in  a  vertical  direction.  Wheels  had  been  largely  designed 
to  operate  vertical  shafts,  and  therefore  the  water  in  coming 
downward  had  to  exert  its  force  in  a  horizontal  direction,  and 
consequently  to  descend  upon  it  in  the  current  direction  forward 
and  back  in  the  out-flow.  More  time  and  money  had  probably 
been  spent  in  experimenting  on  this  type  than  any  other  form 
of  water  wheel.  He  was  sorry  that  Mr.  McCallum  had  not  in- 
cluded the  Pelton  water  wheel,  which  was  capable  of  being  used 
with  great  efficiency  and  regulated  fairly  satisfactorily  for  elec- 
trical work.  The  question  of  regulation  was  one  of  some  im- 
portance to  electrical  engineers,  because  a  certain  degree  of 
regulation  must  be  obtained,  and  that  was  where  so  far  it  had 
failed.  At  Ottawa  and  other  places  it  had  been  seen  that  the 
services  of  some  person  are  constantly  required  to  assist  the 
regulation.  Water  being  an  incompressible  fluid,  it  was  impos- 
sible to  bring  it  up  in  the  same  way  as  a  steam  engine  could  be 
regulated.  A  certain  amount  of  regulation  could  be  obtained, 
but  in  addition  to  that  automatic  regulation,  attendance  was 
required,  which  was  a  somewhat  objectionable  feature.  He  be- 
lieved it  was  the  experience  of  all  who  had  used  water  power  for 
any  great  length  of  time,  that  although  the  very  large  first  cost 
was  somewhat  against  steam,  t.iking  all  things  into  considera- 
tion, if  they  had  the  same  thing  to  do  over  again  they  would  go 
back  to  steam  power.  He  did  not  desire  to  speak  disparagingly 
of  water  power  or  water  wheels,  but  merely  to  show  that  in  this 
aspect  they  were  not  viewed  as  favorably  by  electrical  people  as 
a  steam  engine  plant.    He  would  not  say  that  improvements 


would  not  be  made  which  would  render  water  wheels  valuable  ; 
very  large  central  powers  developing  and  transmitting  for  long 
distances  might  eventually  become  very  serviceable,  but  for 
isolated  plants,  distributing  power  over  small  areas,  he  did  not 
think  water  power  possessed  the  advantages  imagined  by  some 
people.  There  had  been  a  great  deal  of  talk  about  the  project 
referred  to  by  the  President,  the  Hurontario  ship  canal,  which 
they  all  knew  was  mere  folly.  .Mr.  McCallum's  paper  is  one 
well  w  orthy  of  the  attention  of  electrical  engineers  who  in  their 
practice  meet  with  prime  movers  of  this  kind  generating  power 
for  electric  lighting  and  street  railways.  Having  himself  had 
some  experience  in  putting  in  power  at  different  places,  it  was 
his  conviction  that  steam  was  preferable  to  water  power, 
although  in  places  having  water  powers  people  sometimes  felt 
insulted  at  any  suggestion  of  not  utilizing  that  which  was  the 
pride  and  glory  of  the  place.  In  connection  with  electric  light- 
ing, where  water  power  was  utilized,  the  question  of  regulation 
was  a  source  of  annoyance  and  expense,  yet  they  were  working 
fairly  satisfactorily,  but  on  the  whole  not  to  be  compared  with 
steam,  unless  under  some  special  circumstances. 

Mr.  A.  A,  Wright  inquired  what  Mr.  McCallum  meant  by 
"burning  out,"  and  also  what  was  to  be  understood  by  a  double 
bucket. 

Mr.  McCallum  explained  that  the  step  upon  which  the  wheel 
shaft  rested  was  made  of  lignum  vitae,  and  that  the  more  easily 
the  wheel  sat  upon  it  the  less  liability  there  was  of  its  burning 
out. 

Mr.  A.  A.  Wright  asked  if  water  wheels  had  ever  been  made 
of  aluminum. 

Mr.  McCallum  had  not  heard  of  such  being  the  case.  He 
believed  that  American  engineers  would  before  long  depart  from 
the  principles  thsy  had  followed,  and  would  adopt  impulse  as 
the  motive  power  ;  wheels  of  the  kind  were  being  brought  to 
the  tunnel  station  at  Niagara  Falls,  of  the  Swiss  pattern.  These 
wheels  were  found  very  useful  in  Switzerland,  where  they  had 
large  heads  and  small  volumes  of  water. 

Mr.  Gait  said  where  larger  heads  and  smaller  volumes  of 
water  were  the  rule,  regulation  could  be  reduced  to  a  finer  point ; 
but  in  many  cases  in  Canada  the  condition  was  large  volumes 
of  water  passing  through  a  wheel  of  large  diameter,  and  regula- 
tion was  consequently  difficult  to  attain. 

Mr.  Fisk  asked  if  it  was  not  the  best  practice  to  drive  two 
separate  wheels  on  one  shaft  instead  of  regulating  on  the  one 
wheel. 

Mr.  McCallum  said  it  was  found  th'at  wheels  of  small  diameter 
gave  a  better  percentage  of  useful  effect.  Two  wheels  of  30  inch 
diameter  gave  a  better  percentage  than  one  of  60  inch  or  70  inch 
diameter  working  to  the  same  head.  The  best  plan  seemed  to 
be  to  divide  up  the  power.  In  Gananoque,  where  he  had  been 
designing  a  plant  for  Mr.  Campbell,  they  had  put  in  two  smaller 
wheels  on  a  horizontal  shaft,  which  he  believed  would  operate 
very  successfully. 

Mr.  Fisk  said  he  had  been  running  a  plant  for  seven  years, 
and  had  experienced  no  trouble  as  far  as  lighting  was  concerned, 
although,  of  course,  there  was  more  trouble  with  power.  He 
believed,  however,  that  before  long  a  governor  would  be  devised 
to  obviate  the  trouble.  He  could  not  see  why  a  machine  could 
not  be  made  to  do  what  a  man  could,  and  with  a  man  who 
understood  his  business  at  the  wicket,  the  voltage  could  be  kept 
within  fifty  volts— from  500  to  550 — without  any  trouble. 

The  President  said  that  the  question  of  water  powers  was 
coming  into  more  or  less  prominence  owing  to  their  utilization 
and  the  transmission  of  their  force  for  long  distances.  He  was 
glad  to  find  that  there  were  one  or  two  present  who  endorsed 
his  ideas  in  regard  to  the  relative  value  of  water  and  steam 
powers — that  there  was  very  little  to  choose  between  them  when 
it  came  to  driving  electrical  apparatus. 

On  motion  of  Mr.  Gait,  seconded  by  Mr.  Wright,  a  vote  of 
thanks  was  accorded  to  Mr.  McCallum  for  his  paper. 

The  President  called  attention  to  a  notice  by  Mr.  Carroll  that 
the  term  of  office  of  members  of  the  Executive  Committee  be 
one,  two  and  three  years,  instead  of  the  whole  board  retiring 
each  year,  as  at  present. 

The  meeting  then  adjourned,  to  meet  again  lit  10  a.m. 
to-morrow  morning. 


SECOND  DAY. 

MORNING  SESSION. 

The  President  called  the  Convention  to  order  at  10:30  a.m. 

He  then  stated  that  the  motion  of  which  notice  had  been 
given  yesterday  would  require,  in  order  to  be  introduced,  a  two- 
thirds  vote  of  all  the  active  members  present.  It  was  moved 
by  John  Carroll,  seconded  by  D.  A.  Starr,  that  the  term  of  ctfice 
of  members  of  the  Executive  Committee  be  one,  two  and  three 
years  instead  of  the  whole  board  retiring  each  year  as  at  pres- 
ent. Was  it  the  pleasure  of  the  Convention  that  the  motion  be 
introduced. 

Mr.  Fred.  Nicholls  :  It  might  be  interesting  before  voting  on 
the  amendment  to  have  it  explained,  and  the  reason  given  why 
the  change  was  regarded  as  desirable. 

The  President  said  it  was  unfonimate  that  the  proposer  of  the 
resolution  was  not  in  the  room.  He  himself  always  made  it  a 
point  in  cases  of  this  kind  to  go  straight  ahead  ;  if  the  persons 
who  desired  the  change  were  not  present  they  should  take  the 
consequences  of  their  absence.    He  thought  the  Convention 
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should  not  wait  for  any  individual  member.    However,  if  they 
felt  disposed  to  hold  it  over  to  a  later  stage  it  could  be  done. 

Mr.  Nicholls  said  he  thought  Mr.  Starr  was  the  mover  of  the 
resolution. 

Mr.  Starr  replied  that  he  was  only  the  seconder. 

Mr.  Nicholls  thought  the  amendment  of  any  part  of  the  con- 
stitution of  an  organization  was  always  a  more  or  less  important 
matter.  Some  of  the  members  did  not  know  what  were  the  ad- 
vantages to  be  gained  by  the  change,  and  would  like  to  hear 
the  reasons  and  arguments  in  its  favor,  so  that  they  might  not 
vote  upon  the  question  blindly. 

Mr.  Starr  said  he  thought  Mr.  Carroll's  intention  was  simply 
to  follow  generally  existing  precedents  in  such  matters. 

Mr.  Kammerer  said  he  had  had  some  conversation  with  Mr. 
Carroll  regarding  this  matter,  and  he  gathered  that  the  object  of 
the  resolution  was  to  obviate  the  possibility  of  the  whole  of  the 
Committee  going  out  of  office  at  one  time,  leaving  in  the  hands 
of  an  entirely  new  Executive  unfinished  business  with  which  they 
were  not  in  touch.  The  plan  proposed  would  result  in  there 
always  remaining  in  the  Executive  two  or  three  members 
familiar  with  such  business.        .  ■  ^ 

Mr.  A.  A.  Wright  saw  both  advantages  and  disadvantages  in 
the  proposed  change.  There  was  the  possible  contingency  that 
a  man  might  remain  in  office  for  three  years  who  would  not  do 
anything,  which  would  be  a  disadvantage.  The  advantage  was 
that  a  man  acquainted  with  the  routine  of  the  work  grasped  the 
subjects  being  dealt  with  more  readily  than  could  a  stranger.* 
The  method  proposed  by  the  resolution  was  the  one  followed  in*' 
High  and  Public  schools.  As  for  himself,  he  did  not  think  he 
should  vote  either  way. 

Mr.  Nicholls  thought  there  was  a  great  deal  in  the  argument' 
advanced  by  Mr.  Kammerer,  that  it  was  usual  for  Executive' 
Committees  to  be  elected  in  a  manner  similar  to  that  proposed,' 
but,  as  Mr.  Wright  had  pointed  out,  it  would  be  quite  possible' 
to  clog  the  wheels  of  progress  by  electing  to  office  for  three 
years  members  who  failed  in  their  duty  to  the  Association.  On 
the  other  hand,  if  through  any  combination  of  circumstances  it 
should  happen  that  an  entirely  new  and  inexperienced  commit 
tee  were  elected,  the  members  having  no  previous  knowledge  off 
the  projects  of  the  Executive  then  in  progress,  it  would  be  ai' 
great  disadvantage.    He  would  suggest  as  an  alternative  that  f 
the  members  be  elected  for  one  and  two  years,  so  that  there 
would  always  be  a  sufficient  number  to  carry  forward  any  year, 
but  no  one  would  be  elected  for  a  term  long  enough  to  enable 
his  possible  inattention  to  hamper  the  business  of  the  Associa- 
tion. 

The  President  said  that  while  the  constitution  was  being 
amended  in  this  respect,  it  was  within  their  province  to  alter  the 
number  of  members,  and  make  it  either  eight  or  ten. 

Mr.  Nicholls  said,  that  being  the  case,  he  would  move  that 
the  number  be  increased  to  ten,  five  of  whom  should  retire  each 
year  ;  any  or  all  of  these  retiring  members  might  be  re-elected 
if  it  was  the  pleasure  of  the  Association  in  general  meeting 
assembled. 

Mr.  Kammerer  seconded  the  motion. 

Mr.  Carroll  inquired  if  it  was  not  necessary  to  have  a  notice 
of  the  motion. 

Mr.  Nicholls  rose  to  a  point  of  order  ;  the  proposal  was  an 
amendment  to  a  motion  of  which  notice  had  already  been  given. 

The  President  ruled  that  the  objection  was  well  taken.  He 
then  put  the  amendment  as  follows  : 

Moved  in  amendment  by  Mr.  Fred.  Nicholls,  seconded  by 
Mr.  Kammerer,  that  the  number  of  members  forming  the  Execu- 
tive Committee  of  the  Association  be  increased  to  ten,  five 
retiring  each  year,  and  five  members  to  constitute  a  quorurri. 

Mr.  Starr  pointed  out  that  in  that  case,  there  being  ten  mem- 
bers, either  five  of  them  might  form  a  quorum. 

Mr.  Carroll  said  the  Executive  Conmiittee  o^' the  National 
Electric  Light  Association  was  composed  of  nine  members, 
which  seemed  enough  to  carry  on  the  business.  Their  plan  of 
election  was  for  two  and  three  years. 

Mr.  Nicholls  said  that  the  Canadian  Electrical  Association, 
being  a  new  organization,  many  of  the  practices  of  older  Asso- 
ciations might  prove  neither  desirable  nor  wise  in  it.  It  was 
desirable  to  centre  as  much  interest  in  the  Association  as  pos- 
sible, and  this  would  be  effected  by  having  as  many  as  possible 
of  the  eligible  inen  engaged  in  various  electrical  enterprises 
executive  officers  of  the  institution.  The  territory  to  be  covered 
was  very  wide  ;  it  was  the  aim  of  the  organization  to  be  a 
Dominion  Association,  though  he  thought  all  would  admit  that 
at  present  it  had  not  assumed  much  more  than  a  Provincial 
character.  There  should  be  offices  enough  so  that  when 
another  province  was  found  taking  an  active  interest  they  would 
go  all  round. 

Mr.  Taylor  said  he  would  like  to  ask  the  President  how  the 
Executive  Committee  meetings  had  been  attended. 

The  President  said  there  had  usually  been  a  quorem  in  atten- 
dance, but  that  was  about  all. 

The  amendment  was  then  put  and  carried. 

NEXT  PLACE  OF  MEETING. 

The  President  announced  that  the  next  business  was  to  deter- 
rnine  the  place  of  the  next  meeting. 

Mr.  Kammerer  moved  that  the  next  meeting  be  held 
in  Montreal.  His  reason  for  doing  so  was  that  there  were  a 
number  of  members  from  that  city  who  might  be  called  very 


active  members,  who  took  a  very  active  interest  in  the  Associa- 
tion throughout  the  year,  and  whose  interest  never  flagged.  He 
might  mention  the  names  of  Mr.  Carroll  and  Mr.  Starr,  who 
came  up  for  the  purpose  of  attending  meetings  of  the  Executive, 
He  thought  some  recognition  of  this  fidelity  might  be  given  by 
holding  the  next  meeting  at  Montreal,  Last  year  the  matter 
had  been  brought  up  and  the  Montreal  people  decided  that  they 
did  not  desire  to  have  the  present  convention  held  there,  they 
not  being  ready  at  the  time  as  they  thought  to  give  such  a  recep- 
tion to  the  Association  as  they  would  like.  He  understood, 
however,  that  Montreal  was  now  ready,  and  was  prepared  if  the 
convention  was  held  there  next  time  to  give  the  members  a  good 
time. 

Mr.  Nicholls,  in  order  to  bring  the  matter  fully  before  the 
Association,  and  to  induce  a  full  discussion  of  the  matter, 
seconded  the  motion.  He  thought  "  the  greatest  good  to  the 
greatest  number"  was  a  consideration  always  to  be  remembered 
in  matters  of  this  kind. 

Mr.  A.  B.  Smith  remarked  upon  the  fact  that  both  the  mover 
and  seconder  were  Toronto  men. 

Mr.  Starr  said  he  had  had  considerable  conversation  with  sev- 
eral Montreal  people,  directly  or  indirectly  connected  with  the 
Association,  and  he  could  assure  those  present  that  if  the  next 
meeting,  or  any  meeting  at  any  time,  were  held  in  Montreal, 
they  would  have  as  pleasant  a  time  as  it  was  possible  to  give 
them.  He  thought  the  reputation  of  Montreal  as  an  entertainer 
was  sufficiently  established  to  assure  them  of  that.  On  behalf 
of  the  city  of  Montreal,  he  was  pleased  to  tender  to  the  Associa- 
tion an  invitation  to  hold  its  next  convention  there,  and  speaking 
for  himself  and  others,  they  would  do  everything  they  could  to 
»   promote  the  success  of  the  meeting. 

*'  <  The  President  remarked  jocularly  that  he  supposed  it  would 
hardly  become  necessary  for  the  Chi  istian  Endeavor  young  men 
of  Montreal  to  organize  for  the  protection  of  the  Association  in 
the  event  of  their  paying  a  visit  to  Montreal. 

Mr.  Yule  moved  that  the  next  convention  of  the  Association 
:  be  held  at  Niagara  Falls. 

Mr.  Armstrong  seconded  the  motion. 

Mr.  McFarlane  said  he  was  an  active  member  of  the  Associa- 
tion, and  a  resident  of  Montreal,  and  he  would  be  very  glad  to 
invite  the  Association  to  bring  the  convention  there.  He  feared, 
however,  that  very  few  of  the  members  would  come  down  there. 
He  thoughf  the  organization  was  hardly  large  enough  yet.  If 
he  was  suie  there  would  be  a  good  attendance  he  would  be  only 
too  happy  to  have  the  meeting  held  in  Montreal,  but  under  the 
circumstances  he  thought  it  wiser  to  wait  until  the  Association 
had  more  members. 

Mr.  Taylor  thought  the  Association  would  gain  strength  by 
going  to  Montreal,  that  a  great  many  additional  members  would 
be  secured  by  a  visit  to  that  city.  He  was  very  much  in  favor 
of  going  there. 

Mr.  A.  A.  Wright  was  in  favor  of  going  to  Montreal.  That 
city  had  in  connection  with  McGill  Co].lege  one  of  the  finest,  if 
not  the  finest,  electrical  department  on  the  continent  of  America. 
He  wished  those  who  were  at  the  head  of  affairs  in  Ontario 
could  go  there  and  see  it,  and  be  ashamed  of  themselves,  and 
endeavor  to  do  more  than  they  were  doing  at  present  to  advance 
electrical  education.  He  admitted  they  had  done  a  good  deal, 
but  he  would  like  to  see  them  doing  more  for  this  branch  of 
industry,  the  greatest  industry  in  the  world  he  would  say.  In 
regard  to  the  motion  to  hold  the  next  meeting  at  Niagara  Falls, 
they  would  be  having  a  little  meeting  at  that  place  to-morrow, 
and  he  thought  that  would  have  to  be  sufficient  at  the  present 
time.  He  believed  it  would  be  in  the  best  interests  of  the  As- 
sociation to  hold  the  next  meeting  in  Montreal. 

Mr.  Kammerer  said  that  for  members  living  in  Ottawa,  Ren- 
frew and  other  eastern  points,  Montreal  was  more  convenient 
than  Toronto,  and  just  as  near  for  nearly  all  except  those  living 
west  of  Toronto.  He  thought  some  consideration  was  due  to 
the  Montreal  people  for  the  interest  they  had  evinced  in  the  As- 
sociation, and  even  if  it  did  cost  a  few  dollars  more  he  was  sure 
all  would  be  well  repaid  for  the  extra  expenditure. 

Mr.  Merrill  urged  as  a  reason  for  not  selecting  Niagara  Falls 
the  fact  that  it  would  be  two  years  before  the  plant  there  would 
be  in  running  order,  perhaps  three  years.  The  first  turbine 
would  be  placed  in  position  about  February  or  March,  but  that 
was  only  the  starting  point,  and  it  would  he  thought  be  better  to 
wait  until  a  later  period  than  next  year  for  holding  a  convention 
at  the  Falls. 

Mr.  Johnston  thought  it  would  be  better  to  hold  the  meeting 
in  Toronto.  There  were  a  great  many  electric  light  men  who 
had  not  taken  the  active  interest  in  the  Association  that  they 
ought.  The  telegraph  and  telephone  companies  were  very  well 
represented.  While  it  was  no  doubt  true  that  the  Montreal 
members  had  been  very  attentive  at  meetings,  it  must  be  remem- 
bered that  the  principal  following  of  the  Association  came  from 
this  section,  and  for  that  reason,  while  he  might  otherwise  be 
inclined  to  favor  Niagara  P'alls,  he  thought  it  would  be  better  to 
hold  the  next  meeting  in  Toronto,  and  after  that  the  Associ.ition 
might  be  in  such  a  position  as  to  take  a  large  following  to  Mon- 
treal. 

Mr.  A.  B.  Smith  suggested  a  plebiscite  to  see  how  many 
members  would  go  to  Montreal  in  the  event  of  the  meeting  Be- 
ing held  theie  next  year. 

Mr.  Starr  thought  if  the  meeting  was  held  in  Montreal  a  great 
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many  Montreal  people  not  now  included  would  become  members. 
Three  conventions  had  now  been  held  in  the  west,  and  he 
thought  a  meeting  held  in  Montreal  would  result  in  the  addition 
of  moie  members  than  would  be  gained  by  one  held  in  the  west. 

Mr.  Thomson  said  there  was  a  little  Electric  Club  of  25  mem- 
bers in  Montreal,  who,  if  the  meeting  were  held  in  that  city  he 
thought  would  join  in  a  body.  He  thought  the  meeting  ought 
to  be  held  in  Montreal  next  year,  and  after  that  at  St.  John,  N. 
B.,  and  the  membership  and  influence  of  the  Association  would 
in  that  way  be  extended  all  over  the  Dominion. 

The  President  then  put  the  amendment — that  the  next  con- 
vention be  held  at  Niagara  Falls.    The  amendment  was  lost. 

The  original  motion,  that  the  next  convention  of  the  Associa- 
tion be  held  in  Montreal,  being  then  put,  was  carried. 

The  following  paper  was  then  read  by  Mr.  McFarlane  : — 

HISTORY  OF  THE  TELEPHONE  IN  CANADA. 

BY  L.    B.  m'fARLANE. 

As  the  object  of  this  Association  is  not  only  to  foster  the  science  of 
electricity  but  to  conserve  its  records,  I  have  ventured  to  deviate  from  the 
usual  plan  adopted  by  members  in  their  papers,  of  deah'ng  wholly  with  the 
scientific  aspects  of  the  subject,  and  offer  instead  a  brief  historical  sketch  of 
The  Telephone  in  Canada — the  country  that  can  with  truth  be  called  the  birth- 
place of  the  telephone. 

Professor  Alexander  Graham  Bell's  home  was,  for  several  years  prior  to 
the  invention  of  the  telephone,  at  Tutello  Heights  on  the  outskirts  of  Brant- 
ford,  Ontario,  and  it  was  there  that  many  of  his  experiments  in  multiple 
telegraphy,  and  some  of  the  e.irliest  m  telephony,  were  made. 

The  first  experimental  telephone  line  erected  in  Canada  and  used  in  this 
connection,  extended  from  the  residence  of  the  inventor's  father  across  his 
garden.  This  line  being  found  workable,  it  was  afterwards  continued  on  to 
the  residence  of  the  Rev.  Thomas  Henderson,  in  Brantford.  Its  successful 
working  soon  became  noised  abroad,  and  the  novelty  of  the  invention  at- 
tracted many  visitors  from  various  parts  of  Ontario  to  listen  to  the  then 
wonderful  performance  of  the  electric  telephone  ;  and  presently  Brantford 
became  known  as  the  "Telephone  City."  At  this  time  the  much  condemned 
"  Hello"  had  not  come  into  use  as  a  signal  for  conversation  to  begin  ;  the 
words  "  Hoy  Hoy"  were  considered  most  satisfactory.  We  must  give  a  dis- 
criminating public  the  credit  of  choosing  the  less  objectionable  word,  and  be 
thankful  that  "  Hoy  Hoy"  did  not  survive. 

When  the  Canadian  patent  was  issued  to  Prof  Bell,  he  presented  it  as  a 
gift  to  his  father.  Prof  Melville  Bell,  and  the  latter,  believing  a  company  or 
partnership  unnecessary,  appointed  a  general  agent  to  exploit  the  Bell 
Telephone.  The  latter  visited  the  principal  cities  and  towns  and  exhibited 
the  old  fashioned  box  telephone,  with  but  little  commercial  success,  however, 
as  the  difficulty  of  hearing  the  voice  clearly  rendered  problematic  its  future 
value  as  a  means  of  communication. 

The  first  commercial  telephone  line  was  established  at  Hamilton,  Ontario, 
in  October,  1877,  by  the  District  Telegraph  Company,  who  were  quick  to 
appreciate  its  value,  and  they  therefore  secured  control  of  the  invention  for 
that  district.  This  line  connected  together  the  residences  of  Messrs.  Baker 
and  Cory. 

Mr.  Edison  at  this  time  was  not  neglecting  Canada  as  far  as  telephony 
was  concerned.  He  had  opened  up  correspondence  early  in  1877  with  the 
City  Electrician  of  Montreal,  and  forwarded  two  sets  of  his  telephones  for 
trial.  These  were  placed  on  the  telegraph  line  between  Montreal  and 
Quebec,  a  distance  of  two  hundred  miles,  and  worked  with  remarkable  dis- 
tinctness, notwithstanding  the  presence  of  several  relays  in  the  circuit. 

On  the  15th  September,  1877,  a  contract  was  entered  into  between  these 
gentlemen,  whereby  the  latter  secured  the  sole  and  exclusive  right  to  the 
telephonic  inventions  in  Canada  of  Mr.  Edison  for  a  nominal  sum,  with  the 
option  of  purchasing  outright  the  patents  for  the  sum  of  $10,000. 

The  element  of  competition  was  thus  introduced  at  the  outset  of  the 
business.  Both  parties  claimed  priority  of  patents,  and  threatened  suit 
against  all  and  sundry  users  ;  but  while  this  rivalry  continued  until  1880,  it 
was  not  known  that  Edison  as  early  as  1877  had  admitted  Bell's  claim  to 
priority.  This  he  did  in  a  letter  to  his  Canadian  repiesentative,  under  date 
of  October  13th,  1877,  wherein  Mr.  Edison  stated  that  : 

"  Bell  has  done  absolutely  nothing  new  over  Reiss,  except  to  turn  Reiss' 
from  a  contact  breaking  into  a  non-contact  breaking  telephone  with  perma- 
nent magnet,  and  worked  the  thing  up  to  a  success.  The  records  of  the 
patent  office  will  show  that  myself  (Edison),  Bell  and  Gray  started  nearly 
together  on  acoustic  telegraphy  for  Morse  working,  that  Bell  and  myself 
dropped  this  for  speaking  acoustic  and  that  I  dropped  it  first  and  was  work- 
ing on  it  before  Bell.  However,  Bell  got  ahead  of  me  by  striking  a  principle 
of  easy  application,  whereas  I  have  been  plodding  along  on  the  correct 
principle,  but  harder  of  application." 

The  cry  of  infringement  failed  to  deter  lessees  from  using  the  telephones, 
and  numbers  of  private  lines  were  erected  in  Montreal  and  "Toronto.  These 
lines  formed  the  nucleus  ot  exchanges  in  these  cities,  which  were  first  put 
into  operation  in  1878. 

Montreal  was  equipped  with  the  Edison  apparatus,  while  the  local 
company  operating  at  Toronto  adopted  the  Bell  instruments.  The  Blake 
and  Edison  transmitters  having  been  introduced,  the  business  began  to 
show  some  development. 

The  Western  Union  Telegraph  Company,  through  its  ally  the  Gold  and 
Stock  Telegraph  Company,  secured  in  1878  control  of  the  Edison  patents 
for  Canada,  and  the  Montreal  Telegraph  Company  were  appointed  agents 
for  Ontario  and  Quebec,  and  the  agents  of  the  Western  Union  Telegraph 
Company  in  the  Maritime  Provinces  were  ordered  to  look  after  the  telephone 
in  the  lower  Provinces.  In  telegraphic  circles  it  was  thought  that  whoever 
could  control  the  telephone,  could  command  the  bulk  of  the  telegraph 
business,  and  the  telephone  was  used  principally  as  a  lever  to  this  end.  The 
Dominion  Telegraph  Company,  then  in  fierce  competition  with  the  Mon- 
treal Telegraph  Company,  became  alarmed  at  the  apparently  shrewd  move 
on  the  part  of  its  rivals,  and  immediately  set  about  securing  exclusive  rights 
of  the  Bell  telephone  as  a  weapon  of  defence.  Negotiations  resulted  in  a 
contract  between  the  patentee  and  the  Dominion  Telegraph  Company,  and 
the  three  telegraph  companies  staited  in  a  race  to  secure  subscribers  to  their 
Exchanges  in  the  cities  and  towns  from  Windsor  to  Halifax,  where  Ex- 
changes inaugurated  by  local  companies  did  not  already  exist.  Some  cities 
were,  however,  slow  to  appreciate  the  use  of  the  telephone,  notably  Ottawa 
and  St.  John,  N.  B.  At  Ottawa  an  active  canvass  was  commenced,  but  in 
order  to  save  time  a  complete  telephone  exchange  outfit  was  shipped  there ; 
the  canvass  was  unsuccessful  ;  no  subscribers  were  forthcoming,  and  the 
plant  had  to  be  stored  until  the  public  could  be  educated  into  the  use  of  the 
telephone.  At  St.  John  only  one  subscriber  could  be  secured  after  two 
weeks  canvassing.  A  brilliant  idea  then  occurred  to  the  manager  of  the 
opposing  company  at  this  point  and  was  carried  to  a  successful  issue.  It 
was  to  open  a  free  Telephone  Exchange,  on  trial.  This  at  once  demonstrat- 
ed the  necessity  for  an  Exchange,  and  soon  two  competing  Exchanges  were 
working,  and  unable  to  keep  pace  with  the  paying  orders  offered. 


This  struggle  between  the  Telegraph  Comparies,  which  signally  failed  in 
its  main  object  of  diverting  telegrams  to  any  one  company,  resulted  not 
alone  in  cutting  telephone  rates  to  absurdly  low  figures,  but  in  doing  biLsiness 
absolutely  without  charge.  To  such  compet  tion  there  could  be  but  one 
end,  and  it  was  soon  reached.  There  had  been  a  large  capital  outlay,  and 
the  revenue  did  not  by  any  means  meet  the  expenses.  A  proposition  at  this 
time  to  form  a  separate  Telephone  Company,  independent  of  all  Telegraph 
Companies,  was  made  by  Mr.  Charles  F.  Sise,  the  present  Chairman  of  the 
Bell  Telephone  Company  of  Canada,  and  Mr.  Hugh  C.  Baker,  Manager  of 
the  District  Telegraph  Company  of  Hamilton.  The  suggestion  of  these 
gentlemen  was  gladly  accepted  by  the  interested  companies  and  patentees, 
and  by  the  public  at  large,  who  were  suffering  in  most  cities  from  the  an- 
noyance of  two  Telephone  Exchanges.  The  Bell  Telephone  Company  was 
thereupon  organised  and  incorporated  in  1880,  when  it  took  over  all  the 
existing  plants  and  patents,  reorganized  and  consolidated  the  Exchanges, 
and  began  the  manufacture  of  all  kinds  of  telephonic  apparatus. 

The  work  of  constructing  lines  connecting  adjoining  places  was  begun  on 
the  single  wire  plan,  and  towns  and  villages  within  a  radius  of  one  hundred 
miles  were  given  direct  means  of  telephonic  communication.  This  added 
to  the  value  of  the  Exchanges,  and  as  the  business  prospered,  a  question 
was  raised  by  interested  parties,  anxious  to  embark  in  the  business,  as  to 
the  validity  of  the  Bell  patent.  Two  telephone  companies  were  formed  by 
these  parties,  and  local  competition  at  a  few  points  ensued.  The  patent 
dispute  was  brought  before  the  Minister  of  Agriculture  at  Ottawa,  and  as 
you  all  know  the  patent  was  lost  to  the  Bell  Telephone  Company  in  1885. 
A  similar  fate  belell  the  Blake  Transmitter  Patent,  and  as  the  Minister's 
decision  was  final  and  irrevocable,  the  telephone  field  was  opened  to  ail 
comers.  Notwithstanding  this  blow,  the  Bell  Telephone  Company  contin- 
ued to  rapidly  increase  its  list  of  subscribers  and  revenue,  and  their  competi- 
tors were  left  to  the  tender  mercies  of  their  creditors,  who  found  the  venture, 
while  it  succeeded  in  breaking  the  patents,  had  proved  an  unprofitable 
financial  undertaking.  Later  on  competition  appeared  in  several  localities, 
but  as  the  connections  of  these  opposing  concerns  were  necessarily  limited, 
they  aga.n  demonstrated  the  inutility  of  working  a  duplicate  telephone 
system  in  a  city  or  town,  by  disappearing  [from  the  scene  without  ever, 
having  paid  a  dividend. 

A  local  company  was  formed  in  Nova  Scotia  and  New  Brunswick  and 
after  a  short  struggle  with  the  Bell  Telephone  Company  an  agreement  was 
arrived  at  whereby  each  of  these  Provinces  would  have  a  separate  telephone 
company,  the  Bell  Telephone  Company  withdrawing  from  the  field,  but 
retaining  an  interest  in  each  company.  These  companies  have  covered 
their  territories  with  Trunk  Lines  and  Exchanges. 

The  local  company  of  Prince  Edward  Island,  which  had  previously  been 
formed  by  the  Bell  Telephone  Company,  has,  however,  reached  the  highest 
stage  of  expansion,  it  having  a  net  work  of  wires  which  reaches  every  town 
and  village  on  the  Island. 

The  Bell  Telephone  Company  were  early  in  the  field  in  Manitoba  and  the 
North  West,  and  have  kept  pace  with  the  development  of  this  territory,  by 
opening  stations  at  all  points  where  business  would  warrant. 

British  Columbia  is  served  by  local  companies,  using  the  same  type  of 
instrument  as  Eastern  Canada,  These  companies  have  been  most  energetic 
and  progressive  in  their  policy.  As  an  indication  of  this  we  can  note  the 
fact  that  Vancouver,  B.  C. ,  was  the  first  Exchange  in  Canada  to  alter  its 
entire  system  at  great  cost,  and  give  each  subscriber  a  separate  metallic 
circuit  line. 

Canada  has  kept  pace  with  all  the  advances  in  the  art  of  telephony. 
Metallic  Trunk  Lines  between  towns  in  Ontario  and  Quebec  were  erected 
and  put  in  operation  when  the  system  was  first  introduced  into  the  United 
States,  and  all  the  best  and  most  modern  switching  and  signalling  appli- 
ances have  been  furnished,  thus  ensuring  to  the  public  a  most  reliable 
service.  On  some  points  it  may  be  said  that  Ca  ada  is  in  advance  of  other 
countries  ;  notably  in  the  use  of  the  system  of  Duplexing  Telephone  Trunk 
Lines,  which  is  now  in  operation  in  Toronto. 

The  vast  number  of  country  Trunk  Lines,  both  metallic  and  single  in  the 
older  Provinces,  show  that  the  service  is  appreciated  and  used  by  all  classes 
of  the  community. 

In  a  brief  paper  of  this  nature  many  interesting  and  instructive  facts  must 
necessarily  be  omitted  ;  those  that  have  been  touched  upon  will  not  only 
show  the  rise  and  progress  of  the  telephone  industry  in  Canada,  but  should 
prove  that  we  are  in  the  van  in  this  branch  of  electricity. 

After  reading  the  paper  Mr.  McFarlane  said  that  a  great  deal 
of  it  had  been  written  from  memory,  but  that  after  he  sent  the 
manuscript  to  the  Secretary  he  had  had  the  pleasure  of  meeting 
Professof  Bell  in  Montreal,  and  had  questioned  him  on  some 
of  the  points  dealt  with  in  the  paper,  and  had  been  told  that  as 
a  matter  of  fact  he  and  his  uncle.  Professor  David  Bell, 
worked  the  first  telephone  line  between  Brantford  and  Paris, 
that  is  the  first  practical  telephone  vi'orking  any  distance.  At 
that  time  they  did  not  know  how  they  could  work  long  distance 
lines,  and  Prof.  Bell  went  up  to  Paris  and  borrowed  the  lines 
of  the  Dominion  Telegraph  Company,  taking  with  him  a  few 
large  resistance  coils,  and  bv  inserting  these  he  found  what 
would  make  a  workable  telephone.  He  said  that  was  practically 
the  first  workable  telephone  line  they  had.  It  was  a  private 
test — not  made  publicly,  and  it  was  quite  successful,  although 
the  battery  was  at  Toronto,  some  sixty  or  seventy  mil'es  away. 

Mr.  Dunstan  said  he  thought  the  thanks  of  the  Association 
were  due  to  Mr.  McFarlane  for  the  paper  just  read,  which, 
valuable  as  it  was  now,  would  become  more  so  as  a  record  of 
facts  in  connection  with  the  invention  of  the  telephone. 

Mr.  Thoinson  asked  in  what  year  the  experiments  were 
made. 

Mr.  McFarlane  stated  it  was  in  September,  1875,  when  Prof. 
Bell's  home  was  at  Brantford. 

Mr.  Thoinson  said  he  believed  Prof.  Bell  gave  his  first  public 
exhibition  of  the  Telephone  in  the  United  States  in  September, 
1876,  in  Philadelphia  during  the  Centennial. 

Mr.  Kammerer  seconded  the  motion  for  a  vote  of  thanks  to 
Mr.  McFarlane,  which  was  then  put  to  the  meeting  and  carried. 

The  following  paper  was  then  read  by  Mi.  E.  B.  Merrill  : 

THE  EDUCATION  OF  THE  ELECTRICAL  ENGINEER. 

BY  E.   B.  MEKRILL. 

Though  the  subject  of  the  education  of  the  electrical  engineer  has 
received  considerable  attention  from  electrical  societies,  and  in  the  electrical 
press  of  other  countries,  it  has  not  so  far  been  discussed  in  our  own  society  ; 
so  that  in  view  of  its  importance  to  the  rising  profession  it  may  not  be  fruit- 
less of  good  results  to  those  of  us  interested  in  the  education  either  of 
ourselves  or  of  others,  if  we  spend  a  short  time  in  considering  it  here. 


144 


Cflr^flDlflri    EIlECTf^ICfili  JSIEWS 


October,  1893 


Like  everything  else  electrical,  the  scope  and  methods  of  electrical  educa- 
tion are  continually  changing,  and  on  the  whole  in  the  direction  of  improve- 
ment. In  no  profession  are  the  instructors  so  closely  connected  with  the 
practice,  and  to  this  vital  contact  they  owe  a  great  deal  of  their  strength. 
This  helps  to  keep  them  abreast  of  all  advancements  and  greatly  increases 
their  value  to  the  student  engineer. 

In  the  widest  sense  of  our  subject  we  should  have  to  do  with  more  than  a 
college  e-'ucation.  That  is  only  one  phase  of  it.  It  neither  begins  nor  ends 
here.  There  must  be  a  preparation,  and  afterwards  there  must  be  a  continu- 
ous advance  if  one  is  to  retain  or  better  his  position.  We  must  not  get 
the  idea  that  a  graduate  is  an  electrical  engineer,  though  he  may  have 
earned  the  distinction  of  such  a  degree.  He  is  in  reality  merely  in  a  position 
to  make  a  start,  but  if  he  has  faithfully  cleared  up  the  work  behind  him 
he  is  able  to  make  a  good  start  and  a  rapid  Jidvancement.  A  college 
training  is  necessarily  one-sided  and  needs  the  addition  of  practical  experi- 
ence to  complete  it. 

However,  let  us  limit  ourselves  to  the  consideration  of  the  college  educa- 
tion. And  first,  is  it  necessary  ?  and  if  so,  what  should  be  its  aims  and  In 
consequence  its  important  features  ?  Is  a  college  education  or  an  equivalent 
an  essential  part  of  the  equipment  of  the  electrical  engineer  ? — we  say  an 
equivalent,  for  it  is  quite  possible,  though  generally  attended  with  great  diffi- 
culty, for  a  man  to  follow  out  a  course  for  himself  by  making  use  of  spare 
minutes  and  taking  advantage  of  every  opportunity.  But  the  instances  of 
those  that  have  acci.mplishcd  this  satisfactorily  are  not  many. 

A  few  years  ago  the  answer  to  this  question  would  perhaps  generally  have 
been  different  from  what  it  must  be  to-day.  We  have  little  hesitation  now 
in  answering  it  in  the  affirmative.  An  adequate  training  in  mathematics 
and  electrical  and  mechanical  principles  must  be  had,  however  it  is  obtained. 
The  college  course  itself  is  not  all  important  but  it  offers  great  advantages. 
Besides  the  guidance  and  help  of  the  instructors,  the  fact  of  the  time  being 
carefully  mapped  out  for  employment,  and  the  familiarity  gained  with  the 
use  of  apparatus  and  machinery  not  often  accessible  elsewhere,  the  student 
has  also  the  assistance  derived  from  association  with  others  and  the  en- 
couragement of  emulation  between  those  working  along  the  same  lines  : 
factors  whose  importance  is  not  often  overestimated.  It  is  true  that  a  good 
man,  by  himself,  may  do  more  than  a  poor  man  at  college  ;  but  the  same 
man  will  do  much  better  with  the  assistance  to  be  derived  at  college.  A 
college  training  will  not  always  make  a  good  man  out  of  a  poor  one,  but  it 
will  make  a  better  man  out  of  a  good  one. 

Of  course  we  cannot  overlook  the  many  examples  of  men  who  have  done 
wellj  and  some  who  have  met  with  great  success,  who  have  never  entered 
college  or  taken  up  advanced  mathematical  and  scientific  work  ;  but  if  you 
were  to  question  these,  you  would  find  that  most  of  them  regret  that  they 
did  not  see  the  value  of  such  an  education  sooner,  or  that  they  have  not  had 
the  opportunity  or  time  to  avail  themselves  of  it.  It  is  a  sufficient  indication 
of  its  value  to  glance  over  the  foremost  names  in  the  electrical  field  and  to 
note  the  proportion  of  them  that  have  received  this  training.  That  it  is 
being  appreciated  is  shown  in  the  demand  of  the  large  companies  for  gradu- 
ates of  engineering  schools,  some  admitting  none  but  such  men  to  the 
special  student  courses  established  by  these  works  for  the  purpose  of  train- 
ing men  to  look  after  the  installation  and  running  of  the  machinery  they 
manufacture. 

There  are  still  some,  however,  who  advocate  the  merits  of  the  machine 
shop,  the  repair  shop,  the  dynamo  and  motor  room,  field  and  armature 
construction  and  winding,  the  test  room,  &c. ,  as  an  ample  schooling,  but 
the  weight  of  opinion  is  now  that  the  electrical  engineer  needs  something 
more.  A  man  who  is  trained  only  in  this  way  and  has  not  obtained  a  pretty 
good  working  acquaintance  with  the  elementary  laws  of  electricity  and 
magnetism,  is  liable  to  make  ridiculous  if  not  serious  niistakes,  which  the 
man  properly  grounded  in  these  principles  could  not  possibly  fall  into. 
As  a  case  in  point  it  came  within  our  notice  not  so  long  since,  where  three 
men  trained  in  this  way  agreed  that  a  certain  connection  of  the  shunt  fields 
of  an  Edison  dynamo  was  wrong  and  had  it  changed  because  they  had  not 
seen  it  made  in  that  way  before,  and  although  it  was  pointed  out  to  them 
that  the  current  had  to  circulate  in  exactly  the  same  direction  in  the  coils  as 
it  did  with  the  connections  with  which  they  were  satisfied. 

And  what  are  the  essential  elements  of  this  college  education  ?  This 
brings  us  to  another  important  question.  It  is  that  of — specialist  or  gener- 
alistf  or,  to  what  extent  should  one  specialize? 

Is  the  electrical  engineer  to  be  a  mechanical  engineer  as  well  ?  Some  have 
answered  "  yes,"  and  others  more  recently  have  said  "  no,"  with  considerable 
emphasis.  Sir  Wm.  Thomson,  now  Lord  Kelvin,  gave  as  his  opinion  that 
the  electrical  engineer  should  be  nine-tenths  mechanical  and  one-tenth 
electrical  ;  some  of  the  best  educationists  across  the  line  would  now  reverse 
these  figures.  Perhaps  both  are  extremes  ;  at  least  they  appear  to  be  so 
for  the  requirements  of  the  average  electrical  engineer  of  the  present  and  for 
some  time  to  come.  Conditions  have  somewhat  changed  since  Sir  Wm. 
Thomson  gave  this  advice,  although  there  are  still  some  engineers  not  even 
one-tenth  electrical.  A  more  even  division  would,  however,  belter  mee  the 
present  requirements. 

The  man  who  is  working  along  advanced  lines  has  need  for  economy. 
The  electrical  field  is  now  so  wide  and  extending  so  rapidly  that  many  may 
well  occupy  all  their  time  on  special  work.  Such  men  are  able  to  do  with 
only  a  slight  acquaintance  with  mechanical  engineering.  However,  the 
general  electrical  engineer  is  not  a  specialist.  As  the  general  practitioner  in 
medicine,  he  must  cover  a  wider  field.  In  installing  plants  for  lighting, 
power  supply,  &c. ,  he  has  to  do  with  steam  engines  and  boilers  and  all  their 
accessories,  with  shafting  and  bearings,  belting  and  gearing,  fly  wheels, 
driving  pulleys,  &c. ,  with  water  turbines  and  their  control,  with  the  fitting 
and  running  of  construction  and  repair  shops,  &c.,  &c.  He  should  there- 
fore be  familiar  with  at  least  the  mechanical  piinciples  of  the  construction 
and  running  of  ordinary  machinery,  the  running  conditions  of  the  steam 
engine  and  the  utilizition  of  water  power.  It  is  not  necessary  that  he  should 
be  a  practical  machinist.  Most  engineering  colleges,  therefore,  either  com- 
bine the  two  courses,  or  else  require  the  electrical  student  to  cover  a  good 
deal  of  the  work  in  mechanical  principles.  A  large  part,  such  as  the 
mathematics  and  mechanics,  is  necessarily  the  same  in  both. 

In  the  planning  of  a  college  course,  one  of  the  first  difficulties  met  with,  is 
in  deciding  the  relative  importance,  with  regard  to  the  time-table,  of  the 
theoretical  and  practical  work  ;  and  this  is  what  different  colleges  disagree 
upon  most,  some  devoting  considerable  time  to  foundry  work  and  pattern 
making,  forging,  machine  shop  work,  such  as  vise  work,  turning,  Ac;  while 
others  restrict  the  practical  work  to  draughting,  electrical  testing,  engine 
and  boiler  testing,  dynamo  and  motor  testing,  &r. ,  which  involve  the  appli- 
cation of  the  more  difficult  principles  and  assist  to  illustrate  and  impress 
them.  We  think  it  a  safe  rule  to  follow  in  college  to  sacrifice  practical 
work  to  theoretical  .wh(.n  the  former  involves  chiefly  those  operations  which 
one  can  pick  up  readily  in  practice,  or  the  mere  accjuiring  of  skill  in  a 
niechanical  operation.  In  engineering,  and  especially  in  electrical  engineer- 
ing, the  mathematical  and  scientific  training  neces.^ary  is  becoming  wider 
and  wider.  Once  an  engineer  has  started  out  in  practice  he  has  little  time 
and  usually  less  inclination  to  go  back  and  work  up  mathematics.  If  he 
has  not  had  a  good  mathematical  training  he  finds  himself  unable  to  read 
and  to  keep  abreast  of  the  greater  part  of  the  electrical  literature  in  the 


periodicals.  He  is  not  up  to  date  in  electrical  matters,  probably  becomes 
disgusted  with  advanced  electrical  work,  and  the  plums  of  the  profession, 
the  introduction  of  new  applications,  the  perfecting  of  methods,  designing 
and  inventing,  he  resigns  to  others.  With  the  man,  however,  who  has 
devoted  three  or  four  years  to  a  careful  study  of  mathematics  and  the  direct 
and  related  principles  underlying  the  science  of  electricity  it  is  different, 
for  though  he  still  may  have  some  difficulty  in  following  electrical  advance- 
ment he  is  not  wholly  at  sea.  It  is  best  therefore  that  the  college  student 
should  pay  special  attention  to  those  parts  of  his  work  that  are  usually 
classed  under  the  head  of  theory.  It  is  true  that  he  may  not  do  as  well  at 
first  when  he  starts  out  in  his  profession  as  the  graduate  of  a  school  where 
more  attention  is  given  to  the  practical  side,  but  he  will  more  than  make  it 
up  in  the  long  run.    It  is  a  case  of  slow  but  sure. 

Another  objection  to  the  class  of  pracdcal  work  before  mentioned — 
foundry,  machine  shop  work,  &c. ,  is  that,  in  college,  it  is  usually  under  too 
artificial  conditions,  and  is  iherefore  not  of  as  much  value  to  the  engineer 
as  if  he  had  obtained  the  experience  in  actual  machine  shops,  &c.,  under 
normal  conditions,  and  especially  is  this  tiue  in  questions  of  the  commercial 
value  of  the  work  done.  IVIoreover,  students  may  obtain  this  practical  ex- 
perience, or  a  large  part  of  it,  before  graduating,  for  in  most  colleges  there  is 
along  summer  vacation;  in  our  own  in  ihis  city  they  have  five  months,  and 
the  students  aie  especially  advised  to,  and  most  of  them  do,  obtain  employ- 
ment in  various  works,  mechanical  and  electrical,  and  so  supplem-nt  their 
course  in  a  valuable  way.  An  electrical  student  should,  if  possible,  obtain 
his  experience  in  an  electrical  machine  shop  for  construction  or  repairs 
— the  more  general  the  work  the  belter — and  in  this  way  he  will  be  obtaining 
mechanical  and  electrical  practice  at  the  same  time. 

We  have  not  the  time  now  to  go  with  more  detail  into  the  work  of  the 
college,  or  consider  what  subjects  should  or  should  not  be  included  in  the 
course  and  how  they  should  be  dealt  with.  The  importance  of  the  labora- 
tory as  an  educational  aid  is  generally  recognized  ;  a  good  library  is  also  a 
great  help,  and  in  our  day  of  such  rapid  advancement  the  electrical  journal 
is  indispensable  ;  but  a  wide-awake  staff  and  students  that  mean  business  are 
the  chief  factors  in  the  success  of  any  college. 

A  member  suggested  that  Mr.  Nicholls,  owing  to  his  position 
and  experience,  should  be  able  to  rnake  some  remarks  on  the 
subject  of  Mr.  Merrill's  paper,  which  could  not  fail  to  be  instruc- 
tive. 

Mr.  Nicholls  said  if  the  gentleman  would  indicate  on  what  line 
he  desired  him  to  speak  he  would  have  pleasure  in  doing  so. 
The  paper  just  read  by  Mr.  Merrill  was  a  most  able  treatise  on 
the  subject,  and  while  on  his  feet  he  would  propose  that  a  vote 
of  thanks  be  given  him  for  preparing  and  reading  it.  Mr. 
Merrill  had  evidently  considered  the  matter  from  the  point  of 
view  of  the  student  or  University  graduate.  He  could  quite 
understand,  indeed  he  had  met  with  the  same  difficulties  in  his 
own  business,  that  a  student  after  having  spent  a  long  time  at 
college  in  a  scientific  course,  felt  considerably  at  sea  on  going 
into  employment  at  such  an  office  as  the  one  of  which  he  was 
manager.  They  had  received  a  valuable  theoretical  tiaining,  but 
they  were  completely  at  a  loss  until  they  had  received  that  prac- 
tical training  which  alone  would  enable  them  to  fill  the  office  of 
superintendent  or  to  guide  the  progress  of  an  electrical  enter- 
prise. He  noticed  Prof  Rosebrugh  in  the  room,  and  he 
thought  it  would  be  interesting  to  hear  from  him  as  to  the  full 
extent  to  which  the  electrical  course  was  carried  in  the  School 
of  Practical  Science.  In  the  company  with  which  he  himself 
was  connected  they  had  a  student  course,  lasting  from  eighteen 
months  to  two  years,  during  which  time  the  student  passed 
through  every  department  of  electrical  industry,  and  not  only  in 
the  machine  shop,  but  in  practical  opeiation  and  construction 
on  the  road,  because  they  had  to  spend  at  least  three  months  on 
outside  construction  ;  and  by  the  time  they  vvere  through  with 
that  course  they  generally  were  capable  young  fellows.  If  they 
had  had  previous  training  in  the  School  of  Practical  Science,  the 
University,  or  some  other  technical  college, — and  he  thought  we 
had  as  good  facilities  of  that  kind  here  as  any  in  the  United 
States — the  practical  course  was  very  much  simplified,  because 
they  commenced  with  an  understanding  of  the  principles,  and  it 
was  well  known  that  where  the  principles  are  not  understood  of 
any  mechanical  piece  of  work  it  is  much  harder  to  gain  a  proper 
appreciation  of  the  undertaking. 

Mr.  Black  said  that  the  paper  was  one  to  which  he  had  looked 
forwaid  with  a  great  deal  of  interest,  and  the  subject  was  one 
which  he  thought  would  engage  a  very  large  share  of  attention 
on  the  part  of  members  of  the  Association.  Some  three  or  four 
years  ago,  he  had  begun  the  collection  of  the  calendars  of  the 
different  technical  colleges  which  engaged  in  teaching  electrical 
engineering,  and  he  had  been  very  much  struck  by  the  difference 
between  the  various  courses,  no  two  of  which  exactly  agreed;  in 
fact  some  were  very  wide  apart,  and  no  two  agreed  upon  the 
necessary  qualifications  for  entering  the  college.  There  were 
gteat  differences  in  the  workshops  and  apparatus  possessed  by 
the  different  colleges.  In  some  a  fair  knowledge  could  be  ob- 
tained of  the  rules  and  working  apparatus  connected  with  engi- 
neering; others  were  unhappily  deficient  and  had  no  apparatus 
whatever,  nothing  even  of  a  repair  shop.  Our  own  School  of 
Practical  Science  had  adopted  a  middle  course;  it  supplied  con- 
siderable apparatus  for  testing  purposes,  but  there  was  no  ma- 
chine shop.  It  was  thus  a  very  difficult  matter  to  decide  from 
the  calendars  which  college  to  attend.  The  courses  after  enter- 
ing were  also  very  wide  apart.  The  essay  stated  that  Lord 
Kelvin  had  laid  down  the  rule  that  the  electrical  engineer  should 
be  nine  tenths  inechanic  and  one  tenth  electrician.  Some  re- 
versed this,  and  held  that  he  should  be  eight  tenths  electrical 
and  two  tenths  inechanical.  Cornell  University  might  be  taken 
as  an  example  of  the  colleges  in  which  they  gave,  or  profess  to 
give,  a  thorough  drilling  in  the  use  of  tools  and  machinery.  They 
had  a  plant  there  which  cost  millions  of  inoney,  driven  by  hun 
dreds  of  horse  power  and  they  had  a  600  horsepower  wate 
wheel,  as  well  as  steam.    Lehigh  had  nothing  in  the  way  of  ma 
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chinery  at  all,  but  had  arrangements  with  certain  shops  by  which 
the  students  could  }^o  in  and  see  the  work.  They  professed  to 
give  them  safficient  manual  training  by  a  foreman  or  superin- 
tendent. He  observed  by  reading  electrical  papers  that  the 
professors  in  the  leading  electrical  colleges  of  the  United  States 
were  not  agreed  as  to  the  necessary  training,  some  recommend- 
ing one  course,  some  another.  The  University  of  Wisconsin, 
where  they  attempted  to  specialize,  had  three  or  four  different 
courses,  and  advised  students  to  take  a  special  course.  Some  of 
the  courses,  as  railroading,  were  more  mechanical,  others  more 
purely  theoretical  in  connection  with  the  telegraph  and  telephone. 
He  thought  the  discussion  of  these  papers  at  the  conventions, 
and  the  consideration  of  them  by  members  between  the  conven- 
tions, was  very  useful  to  the  profession  at  large.  No  doubt  in 
the  course  of  time  a  more  uniform  system  would  be  arrived  at. 
Here  in  Canada  we  had  two  special  schools  for  such  training, 
one  at  McGill  College,  where  they  had  recently  adopted  a  me- 
chanical or  workshop  course,  and  one  in  the  City  of  Toronto, 
where  they  gave  theoretical  training  and  provided  testing  ma- 
chinery, etc.  Members  of  the  Association  who  wished  to  send 
their  young  friends  to  these  institutions  would  have  to  study  the 
two  systems  up  and  choose  between  them. 

Mr.  Gait  said  he  had  no  doubt  in  his  mind  that  the  question 
of  educating  electrical  engineers  should  be  from  the  theoretical 
standpoint  followed  in  the  colleges.  There  was  danger  in  intro- 
ducing into  the  college  work  manual  or  machine  work,  except 
as  an  auxiliary  in  connection  with  final  testing  work.  He  doubted 
the  desirability  of  colleges  taking  up  this  practical  branch,  and 
held  that  it  was  wrong  to  inculcate  the  idea  that  young  students 
were  able  to  gain  at  colleges  both  a  theoretical  and  practical 
knowledge.  The  tendency  of  the  present  age  was  to  specialize 
as  much  as  possible,  and  he  thought  one  who  desires  to  become 
proficient  as  an  electrical  engineer  should  not  devote  two 
years  to  acquiring  a  smattering  of  mechanical  engineering  or 
any  other  branch  of  engineering.  In  cases  where  he  desires  to 
avoid  blunders  the  electrical  engineer  should  rely  on  some  ex- 
pert mechanical  engineer  if  it  was  a  matter  of  a  mechanical 
character  that  was  being  dealt  with.  He  thought  that  course 
would  be  much  better  for  all  parties.  He  was  not  inclined  to 
agree  with  Lord  Kelvin's  dictum,  that  the  electrical  engineer 
should  be  nine  tenths  mechanical  and  one  tenth  electrical.  He 
believed  that  the  electrical  engineer  must  be  largely  electrical, 
having  sufficient  mechanical  knowledge  to  enable  him  to  appre- 
ciate the  necessity  of  seeking  expert  help  to  keep  him  out  of 
trouble  in  that  branch.  Much  attention  had  been  paid  by  edu- 
cationist to  this  line,  and  there  was  no  reason  to  complain  of 
the  facilities  afforded  in  this  line  in  Canada,  there  being  two 
large  establishments,  that  in  connection  with  McGill,  and  the 
Toronto  School  of  Practical  Science,  as  well  as  minor  institutions. 
In  these  a  first  rate  theoretical  training  might  be  had,  and  he 
thought  the  correct  idea  was  for  the  students  to  go  out  from 
these-  places  and  acquire  practical  knowledge  in  the  way  Mr. 
Nicholls  had  spoken  of,  in  work  shops  connected  with  general 
electric  work,  in  which  way  they  would  become  thoroughly  ef- 
ficient. 

Mr.  A.  A.  Wright  asked.— "  What  do  you  send  your  boy  to 
college  for  anyway,  what  are  you  going  to  do  with  him  ?  You 
send  him  there  so  that  he  may  earn  a  living.  The  question  is, 
when  he  comes  out  of  college,  what  is  he  going  to  do."  A  man 
who  lived  in  England  wanted  one  kind  of  an  education,  and  a 
man  here  in  Canada  another  kind.  A  man  who  went  to  Oxford 
went  to  be  a  specialist,  a  mathematician,  a  modern  language 
man  or  something  else.  Here  in  Ontario  it  was  necessary  to 
know  a  gi  eat  deal  about  everything.  At  one  time  when  a  man 
took  charge  of  a  high  school  he  had  to  be  acquainted  with 
mathematics,  Latin,  Greek  and  foreign  languages,  but  that  was 
changed  now.  One  master  taught  modern  languages  and 
another  classics,  and  so  on,  and  he  believed  a  time  was  coming 
when  there  would  be  nothing  but  specialists.  But  at  the  present 
time  It  was  necessary  for  a  man  to  know  a  great  deal  about 
everything.  He  needed  to  be  able  to  go  into  an  electric  light 
station  and  take  charge  of  and  handle  the  plant  and  run  a 
dynamo,  and  to  know  a  good  deal  about  everything.  It  seemed 
to  him  that  a  man  who  attended  college  ought  to  know  a  great 
deal  about  everything  ;  he  believed  that  when  a  young  man 
went  to  one  of  our  colleges  and  took  up  practical  work  he  ought 
to  know  a  great  deal  when  he  got  through.  He  thought  the 
proper  course  was  to  send  a  young  man  to  the  high  school  until 
he  knew  a  great  deal  about  mathematics,  because  he  could  not 
get  along  in  electrical  studies  without  that  knowledge.  Then  he 
should  learn  French,  because  it  would  be  of  great  service  to  him 
by  enabling  him  to  read  electrical  literature  published  in  France, 
which  was  a  great  electrical  country.  Then  he  would  have  him 
go  to  work  and  run  a  dynarno  and  look  after  the  plant,  and  it 
would  not  take  him  long  to  acquire  a  knowledge  of  the  work. 
Then  he  believed  he  should  take  up  this  course  ;  this  three  years 
course  should  be  identical  with  a  mechanical  and  electrical 
course.  The  fourth  year  he  could  take  up  either  electrical  or 
mechanical  engineering  as  was  preferred.  During  vacations  he 
could  do  as  was  suggested  in  the  paper  read,  get  into  some 
workshop  where  he  could  see  the  kind  of  work  he  was  going  to 
be  engaged  at,  and  in  that  way  become  a  real  practical  man, 
and  that  was  the  kind  of  men  wanted,  men  who  were  not  afraid 
to  tackle  practical  work.  The  sooner  our  young  men  knew  they 
had  to  work  the  better  for  them.    He  wished  to  second  the 


motion  for  the  vote  of  thanks  to  the  writer  of  the  paper  read, 
because  it  was  a  really  valuable  one,  and  too  much  credit  could 
not  be  given  to  the  gentlemen  who  prepared  these  papers  for 
the  benefit  of  their  fellow  members  of  the  Association. 

Mr.  Johnson  said  that  by  ihe  time  a  young  man  had  passed 
through  a  scientific  course  he  was  perhaps  a  little  too  old  to  take 
hold  of  shop  work.  He  thought  that  as  had  been  suggested, 
they  should  take  advantage  of  their  vacation  to  acquire  a  know- 
ledge of  practical  work,  which  would  be  of  the  greatest  advan- 
tage to  them.  He  considered  the  practical  part  absolutely 
necessary.  There  were  occasions  when  an  electrical  engineer 
might  be  called  upon  to  fix  some  part  of  an  engine  or  dynamo 
in  a  town  where  he  would  not  be  able  to  secure  the  services  of  a 
good  machinist.  He  thought,  therefore,  that  after  a  young  man 
had  obtained  a  high  school  education  in  mathematics,  he  ought 
if  possible  to  take  a  machine  shop  course  of  practical  training, 
and  after  that  a  year  or  two  spent  in  higher  theoretical  training 
would  be  of  ad  /antage  to  him,  or  even  before  taking  the  machine 
shop  course  he  could  take  the  course  of  the  School  of  Practical 
Science,  then  the  machine  shop,  and  then  one  or  two  years  in 
the  best  college  he  could  find. 

Mr.  Breithaupt  thought  the  machine  shop  training  should  be 
obtained  very  largely  outside  of  the  college,  that  the  theoretical 
course  should  be  distinct  from  the  rr.achine  shop  training. 

Mr.  Rosebrugh  said  the  members  might  be  interested  in  hear- 
ing what  was  the  course  at  the  School  of  Practical  Science,  in 
Toronto.  The  work  in  the  mechanical  engineering  course  was 
much  the  same  as  in  the  purely  mechanical  course  for  three 
years,  and  in  addition  to  this,  running  through  the  entire  course,  - 
starting  at  the  very  first  term,  was  a  course  of  electricity,  which 
r-an  in  this  way.  In  the  first  year  was  a  course  at  the  University 
by  Prof.  Loudon,  on  electricity  and  magnetism,  taking  a  rapid 
run  through  the  whole  range,  giving  the  student  who  had  never 
considered  the  question  a  good  general  idea  on  the  subject, 
probably  as  much  as  any  ordinarily  educated  person  who  had 
made  no  special  study  of  it  could  be  expected  to  know.  Im- 
mediately following  this  was  a  course  in  the  School  of  Science 
on  the  flow  of  electrical  current.  Following  that  in  the 
second  year,  a  course  was  given  in  electrical  measurement  of 
currents  and  resistance.  Then  the  third  year  the  subject  of 
dynamos  and  motors  and  storage  batteries  was  considered,  the 
continuous  current  only,  alternating  currents  being  left  to  the 
fourth  or  post  graduate  year,  on  account  of  the  extra  mathemati- 
cal difficulty  involved.  In  the  fourth  year,  which  was  not  taken 
up  by  all  the  students,  nearly  the  entire  time  was  spent  in  laobra- 
tory  work.  With  regard  to  the  machine  shop  work,  that  was  en- 
tirely outside  of  the  four  years  work  of  the  school.  In  order  to 
obtain  the  diploma  of  the  school  it  was  necessary  to  present  a 
certificate  of  having  had  one  years  practice,  so  altogether  it  in- 
volved a  complete  course  of  five  years. 

Mr.  F.  Thomson  said  the  question  had  often  been  asked  in 
Canada  whether  an  electrical  engineer  was  required  to  run  these 
electric  plants.  He  thought  the  average  pay  of  electrical  engin- 
eers running  plants  would  be  about  ten  dollars  per  week.  There 
were  in  the  Province  of  Quebec  quite  a  number  of  colleges 
that  professed  to  turn  out  electrical  and  mechanical  engineers. 
Many  of  these  institutions  possessed  only  the  most  rudimentary 
and  antiquated  appliances,  and  the  professor  who  instructed  the 
student  knew  practically  nothing  of  what  he  was  talking  about. 
A  number  of  graduates  of  the  schools  had  presented  themselves 
to  him  seeking  positions,  with  a  certificate  stating  they  were 
thoroughly  qualified  to  take  hold  of  almost  any  electrical  plant. 
The  question  seemed  to  him  to  be,  would  the  use  ol  electricity 
develop  to  such  an  extent  as  to  make  room  for  all  those  who 
were  crowding  into  the  business.  The  large  firms  wera  combin- 
ing, and  many  of  them  had  at  their  head  half  a  dozen  electrical 
engineers  well  versed  in  the  business,  and  these  firms  had  no 
room  for  students.  These  latter  were  obliged  to  take  some 
very  minor  position  at  a  small  salary,  and  many  of  them  even- 
tually left  the  electrical  business  and  entered  into  some  other 
pursuit.  It  was  his  experience  of  what  became  of  the  electrical 
engineers  t'  ained  in  some  of  the  colleges  that  there  was  no  work 
for  them  to  do. 

Mr.  Langton  said  on  the  point  referred  to  in  the  paper  regard- 
ing students  spending  the  summer  vacation  in  machine  shops, 
he  did  not  see  how  they  were  going  to  do  that.  In  most  shops 
the  apprentice  was  regarded  somewhat  in  the  light  of  a  nuis- 
ance for  the  first  six  months  or  a  vear,  and  he  did  not  think  any 
great  alacrity  would  be  shown  on  the  part  of  machine  shops  to 
take  in  a  boy  for  five  months  and  then  let  him  go.  Undoubt- 
edly it  would  be  the  best  way  to  combine  theoretical  and  practi- 
cal work,  but  great  difficulty  existed  in  carrying  out  that 
arrangement.  He  fully  agreed  with  all  that  had  been  said  re- 
garding the  necessity  of  practical  work.  A  certain  degree  of 
this  pr'actical  knowledge  could  be  imparted  at  the  colleges.  For 
instance,  the  foundry  branch  taken  at  college  was  very  useful  : 
though  the  student  worked  at  mouldrng  impossible  forms  which 
he  would  never  mould  in  practice,  he  learned  what  to  avoid. 
But  the  attempt  to  produce  actual  machines  in  'he  machine  shop 
at  college  was  certainly  a  very  great  waste  of  the  student's  time. 
He  quite  agreed  with  Mr.  Thomson  that  many  of  the  young  men 
now  making  their  way  into  the  electrical  profession  would  be 
disappointed,  because  they  were  paying  too  much  attention  to 
the  electrical  part  rather  than  the  engineering  part  of  their 
tiarning.    Any  extensive  development  could  only  be  looked  for 


CflNflDIflJSl    ELiBCTRlCAb  NEWS 


October,  1893 


in  the  field  of  commercial  adaptation  of  electricity.  He  did  not 
quite  agree  with  the  definition  of  Lord  Kelvin,  but  in  com- 
mercial electrical  work,  in  engineering  and  railway  work,  a 
man  required  to  be  as  much,  if  not  more,  a  civil  or  mechanical 
engineer  as  an  electrician. 

The  President  said  he  had  ficquently  wondered  what  was 
gomg  to  become  of  the  large  jiumber  of 'electrical  engineers 
manufactured,  but  he  supposed  that,  as  in  the  case  of  the 
lawyers  and  doctors,  it  would  be  a  case  of  the  survival  of  the 
fittest. 

Mr.  Nicholls  said  he  hardly  thought  so.  To  be  a  lawyer  or 
a  doctor,  although  there  were  no  doubt  numerous  aspirants, 
one  had  at  least  to  have  a  certificate  of  competency,  and  they 
were  obliged  to  serve  a  proper  term  and  pass  a  rigid  exami- 
nation before  being  allowed  to  assume  the  duties  of  those  pro- 
fessions. In  the  electrical  business  the  term  of  electrical  en- 
gineer as  applied  to  Canada  was  a  misnomer,  for  they  were 
very  few  and  far  between. 

Mr.  Langton  said  he  had  forgotten  one  point  he  intended 
to  have  mentioned,  that  was  .that  in  Canadian  establishments 
a  better  opportunity  was  afforded  of  studying  the  practical  work 
in  detail  than  in  the  larger  concerns  such  as  that  at  Lynn, 
Mass.  In  these  latter  the  student  was  moved  about  and  saw- 
various  operations,  but  not  very  much  personal  attention  was 
given  to  him,  and  he  only  saw  one  thmg  at  a  time,  whereas  in 
Canada,  in  such  a  shop  as  that  of  the  Canadian  General  Electric 
Company  at  Peterborough,  he  saw  all  varieties  of  work,  and  that 
on  a  smaller  scale,  and  came  into  more  immediate  contact  with 
the  various  difficulties  and  points  arising.  He  therefore 
thought  that  Canada  offered  a  better  field  for  education  in  elec- 
trical engineering  than  the  United  States  did. 

The  President  then  put  the  motion  for  a  vote  of  thanks  to  Mr. 
Merrill  for  his  paper,  which  was  carried. 

The  President  then  said  that,  as  there  were  a  few  minutes 
to  spare  before  the  time  for  adjournment,  and  as  he  understood 
that  Mr.  Thomson  had  been  experimenting  to  a  certain  extent 
with  alternating  currents  of  high  tension,  he  would  ask  that  gentle- 
man to  give  a  few  remarks  on  the  result  of  his  experiments, 
and  as  to  the  possibility  of  getting  up  an  alternating  current  of 
sufficiently  high  tension  to  use  in  the  way  proposed  by  the 
parties  who  were  exploiting  these  large  power  works,  and  also 
as  to  the  possibilities  of  constructing  a  dynamo  that  would 
stand  tension  of  such  a  character. 

Mr.  Thomson  replied  that  he  could  not  say  much  as  to  how 
the  experiments  referred  to  would  turn  out.  He  had  intended 
to  prepare  a  paper  on  the  subject,  but  had  not  been  able  to  do 
so  for  want  of  time. 

The  meeting  adjourned  for  lunch  from  12:30  to  1:30. 

AFTERNOON  SESSION. 
The  Convention  was  called  to  order  by  the  President  at  2 
p.m. 

Some  discussion  took  place  as  to  the  time  at  which  the  next 
meeting  should  be  held,  and  it  was  decided  to  leave  the  matter 
in  the  hands  of  the  Executive  Committee  to  nominate  a  date 
about  the  end  of  August  or  the  beginning  of  September. 

ELECTION  OF  OFFICERS. 
Mr.  Kammerer  inquired  if  the  nomination  of  officers  was  now 
in  order. 

The  President  having  replied  in  the  affirmative  ; — 
Mr.  Kammerer  nominated  the  present  President,  first  and 
second  Vice-Presidents  to  fill  the  same  offices  next  year.  These 
gentlemen  had  made  a  success  of  every  meeting  thus  far,  and 
as  there  was  a  little  douht  as  to  whether  next  year's  meeting  was 
going  to  be  a  success  or  not  at  Montreal,  he  thought  it  would 
be  well  to  retain  their  services. 

Mr.  Nicholls  seconded  the  motion. 

Mr.  A.  A.  Wright  thought  this  method  of  nominating  en  bloc 
was  not  a  regular  mode  of  procedure. 

The  President  said  the  fact  of  the  nomination  being  made  in 
that  way  did  not  necessarily  imply  that  they  would  not  be  bal- 
loted for  separately. 

After  some  further  discussion,  no  further  nominations  being 
made,  the  three  officers  nominated  by  Mr.  Kammerer  were  de- 
clared elected  to  the  same  offices  for  the  forthcoming  year. 

The  President  then  said  that  the  course  taken  was  one  not  at 
all  anticipated  by  him,  and  he  would  have  preferred  that  some 
one  else  had  been  elected  President.  He  had  always  done  all 
that  lay  in  his  power  to  advance  the  interests  of  the  Association 
from  its  commencement  to  the  present  time,  and  it  did  seem  to 
him  that  it  would  have  been  better  that  some  one  else  should 
now  relieve  him  of  the  duties  of  the  office.  However,  as  it 
seemed  to  be  the  wish  of  the  Convention,  he  had  no  alternative 
but  to  fall  into  line.  The  success  of  the  Association  was  what 
he  desired  to  see,  and  he  could  be  relied  on  to  do  everything  in 
his  power  to  further  its  interests. 

Vice-President  Uunstan  said  in  view  of  the  fact  that  the  next 
Convention  was  to  take  place  in  Montreal  he  felt  rather  strongly 
that  the  officers  should  have  been  of  that  city.  If  the  Conven- 
tion thought  otherwise,  however,  he  bowed  to  their  wishes,  and 
would  do  all  he  could  to  make  the  Montreal  meeting  as  great  a 
success  as  possible. 

Vice-President  Carroll  also  spoke  briefly,  stating  his  intention 
to  do  everything  possible  to  insure  the  success  of  the  meeting  at 
Montreal. 


Mr.  C.  H.  Mortimer  was  then  nominated  for  Secretary-Treas- 
urer by  Mr.  A.  B.  Smith,  and  no  other  nominations  being  made, 
was  declared  elected. 

Mr.  Moi  timer  suitably  acknowledged  the  honor  conferred  by 
his  unanimous  re-election,  and  assured  the  members  present 
that  in  the  future  as  in  the  past,  he  would  bend  all  his  energies 
to  secure  the  success  of  the  Association. 

The  President  then  stated  that  there  were  ten  members  of  the 
Executive  Committee  to  be  elected.  According  to  the  amend- 
ment made  to  the  Constitution,  five  of  these  would  hold  office 
for  one  year  and  five  for  two  years.  It  was  thought  as  well  by 
several  members  that  the  members  should  be  elected  at  the 
present  Convention,  and  the  question  as  to  which  five  shall  con- 
tinue in  office  be  determmed  at  the  next  election.  If  that  is  the 
pleasure  of  the  Convention  it  could  be  so  ordered. 

Mr.  Nicholls  asked  how  that  would  be  determined  at  the  next 
meeting. 

The  President  explained  that  the  first  five  members  of  the 
Executive  Committee  would  be  elected  for  a  second  year,  and 
then  five  more  would  be  elected  to  fill  vacancies. 

The  nominations  were  then  received  as  follows  : 

Mr.  Dunstan  norninated  Mr.  A.  B.  Smith,  of  Toronto. 

Mr.  Nicholls  nominated  Mr.  John  Yule,  of  Guelph. 

Mr.  Yule  asked  to  have  his  name  withdrawn. 

Mr.  Nicholls  said  a  nominee  could  not  withdraw  without  the 
consent  of  his  nominator,  and  he  declined  to  consent  to  the 
withdrawal  of  Mr.  Yule's  name. 

Mr.  John  Carroll  then  made  the  following  nominations  :  Ham- 
ilton, Mr.  D.  Thomson  and  Mr.  Geo.  Black  ;  Toronto,  Mr.  A.  B. 
Smith  and  Mr.  J.  A.  Kammerer ;  Ottawa,  Mr.  T.  Ahearn  ; 
Peterboro',  Mr.  J.  W.  Taylor  ;  Montreal,  Mr.  L.  B.  McFarlane 
and  Mr.  D.  A.  Starr  ;  Owen  Sound,  Mr.  S.  J.  Parker ;  Guelph, 
Mr.  John  Yule. 

Mr.  A.  A.  Wright  expressed  his  surprise  at  this  wholesale 
nomination.  It  seemed  to  him  a  very  strange  method  of  pro- 
cedure. 

Mr.  Nicholls  then  nominated  Mr.  A.  A.  Wright,  of  Renfrew. 

Mr.  Wright  siid  he  had  more  business  than  he  could  attend 
to,  and  although  Mr.  Nicholls  had  raised  the  point  that  Mr.  Yule 
could  not  withraw  without  the  consent  of  his  nominator,  it  took 
two  to  make  a  bargain,  and  he  must  positively  decline  the  nomi- 
nation. 

Mr.  Yule  nominated  Mr.  Rosebrugh,  of  Toronto. 

Mr.  Taylor,  of  Peterboro',  asked  to  withdraw  his  name,  and  to 
nominate  Mr.  Fisk,  of  the  same  place. 

Mr.  Nicholls  nominated  Mr.  C.  P.  Dwight  and  Mr.  K.  J. 
Dunstan. 

Mr.  Dunstan  nominated  Mr.  Fred.  Nicholls,  of  Toronto. 

Mr.  Nicholls  said  that  as  a  matter  of  principle  he  would  prefer 
that  his  name  should  be  withdrawn.  Much  as  he  appreciated 
the  honor,  he  did  not  think  that  a  man  interested  from  a  busi- 
ness stand-point  in  dealing  with  a  large  class  of  active  members 
in  such  an  Association  as  this  should  accept  an  office  in  it. 
Since  its  inception  he  had  done  all  he  could  to  help  forward  the 
work  of  the  Association  and  would  continue  to  do  so.  But  if 
the  Association  was  to  be  successful  it  should  be  managed  en- 
tirely by  active  electric  light,  telegraph  and  -telephone  men,  and 
not  by  any  one  who  had  axes  to  grind.  He  had  taken  that  posi- 
tion from  the  first,  and  he  felt  just  as  strongly  as  ever  on  that 
point  to-day.  He  was  happy  to  be  present  at  the  meetings  of 
the  Association  as  an  active  private  member,  but  at  that  point 
he  thought  his  interest  in  it  should  cease. 

Mr.  A.  B.  Smith  nominated  Mr.  John  Gait. 

Mr.  Carroll  nominated  Mr.  John  Langton. 

Mr.  Langton  said  he  thoroughly  agreed  with  the  views  just 
enunciated  by  Mr.  Nicholls — that  officers  of  the  Association 
should  be  buyers  and  not  sellers.  He  must  therefore  decline  the 
nomination. 

The  nominations  were  then  closed. 

The  President  and  Mr.  Carroll  were  appointed  to  act  as 
scrutineers,  and  proceeded  to  take  the  ballot. 

The  ballot  resulted  in  the  election  of  the  following  gentlemen 
to  compose  the  Executive  Committee  :  A.  B.  Smith,  T.  R.  Rose- 
brugh, Toronto ;  S.  B.  McFarlane,  D.  A.  Starr,  Montreal  ; 
John  Yule,  Guelph  ;  D.  Thomson,  Geo.  Black,  Hamilton  j  E. 
Carl  Breithaupt,  Berlin  ;  H.  O.  Fisk,  Peterboro'  ;  Thos.  Ahearn, 
Ottawa. 

Mr.  Nicholls  moved,  seconded  by  Mr.  Thomson,  "that  the 
thanks  of  this  Association  be  tendered  to  the  Industrial  Exhi- 
bition Association  for  the  use  of  the  Directors'  room  and  other 
courtesies  extended  to  it,  and  that  a  copy  of  this  resolution  be 
forwarded  to  the  Industrial  Exhibition  Association." 

On  motion  of  Mr.  A.  B.  Smith,  seconded  by  Mr.  Taylor,  the 
sum  of  $25  was  voted  to  the  Secretary-Treasurer  for  his  services 
during  the  past  year. 

The  following  paper  was  read  by  Mr.  Langton  : — 

DIRECT  CONNECTED  DYNAMOS  WITH  STEAM  ENGINES. 

HY  JOHN  LANGTON. 

Dynamos  directly  connected  to  steam  engines  have  been  not 
uncommonly  used  in  Europe  from  the  first  introduction  of  elec- 
tric lighting  ;  so  much  so  that  the  custom  has  been  noted  as  a 
distinguishing  characteristic  of  European  practice  compared  with 
the  almost  exclusive  use  of  belt  driven  machines  in  America. 

The  early  direct  connected  dynamos  were,  however,  generally 
uneconomical  in  material  and  were  in  fact  high  speed  dynamos 
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run  below  their  most  efficient  speed,  with  a  corresponding  reduc- 
tion of  output  in  proportion  to  their  cost.  The  advances  made 
in  the  design  of  multipolai  dynamos  brought  the  efficient  speeds 
of  this  type  down  to  the  point  where  the  revolutions  per  minute 
compared  with  the  speeds  that  can  be  efficiently  obtained  by 
modern  steam  engines,  and  so  made  direct  connection  a  general 
commercial  question.  The  credit  for  this  is  very  largely  due  to 
German  engineers  and  builders,  who  at  the  time  of  the  I'aris 
Exhibition  in  1889  had  brought  the  type  to  a  high  degree  of 
perfection,  and  had  built  direct  connected  dynamos  as  large  as 
300  K.  W.  The  general  introduction  of  similar  machines  into 
the  United  States  dates  from' the  Paris  Exhibition,  and  since 
then  the  rapid  increase  in  their  use  has  been  a  marked  feature 
in  the  history  of  electrical  progress  on  this  side  of  the  Atlantic. 
And  although  the  principal  use  of  machines  of  this  class  has  been 
in  large  sized  units,  suitable  only  for  large  power  and  lighting 
stations,  the  practice  has  been  gradually  extended  to  machines 
of  small  power.  Under  these  circumstances  the  subject  would 
seem  a  fitting  one  for  consideration  by  the  Canadian  Electrical 
Association,  and  the  object  of  this  paper  is  to  bring  the  matter 
before  the  Association  by  briefly  attempting  to  discuss  in  what 
manner  the  essential  peculiarities  of  direct  connection  as  com- 
pared with  belt  connection,  affect  the  main  items  which  go  to 
make  up  the  cost  of  producing  electrical  energy. 

The  high  speed  automatic  steam  engines  which  are  now  gener- 
ally used,  belted  to  dynamos  without  intermediate  shafting,  are 
all  suited  to  direct  connection.  They  thus  afford  means  for  an 
immediate  comparison  between  direct  and  belt  connection  which 
will  apply  to  the  majority  of  cases,  and  which  is  divested  of  all 
considerations  of  steam  economy  by  the  use  of  identical  engines 
in  both  cases.  Any  conclusions  diawn  from  this  comparison,  to 
which  the  present  paper  is  devoted,  may  then  be  taken  into  ac- 
count in  conjunction  with  the  totally  distinct  question  of  steam 
economy  wi^h  different  types  of  engines.  This  is  so,  even  for  the 
case  of  slow  speed  engines,  which  in  general  are  not  suited  to 
direct  connection.  The  cost  of  production  with  high  speed  belt 
connected  engines  may  be  compared  on  the  one  hand  with  high 
speed  direct  driving  engines,  and  on  the  other  with  slow  speed 
engines,  belt  driving  through  intermediate  shafting.  The  ques- 
tion of  steam  economy  has  been  recently  exhaustively  treated  in 
a  most  valuable  paper  on  "The  Cost  of  Steam  Power  Produced 
with  Engines  of  Different  Types,"  read  before  the  American 
Institute  of  Electrical  Engineers  by  no  less  an  authority  on 
steam  engineering  than  Dr.  Charles  E.  Emery,  whose  paper 
gives  the  items  of  cost  analyzed  and  tabulated  so  that  special 
corrections  for  special  cases  may  be  readily  applied.  (Dr. 
Emery's  paper  was  republished  in  the  Canadian  Electrical 
News  of  May  and  June,  1893.) 

The  subject  for  present  consideration  is  then  narrowed  down 
to  the  general  cases  of  identical  or  equally  good  dynamos,  in  the 
one  case  belt  connected  and  in  the  other  direct  connected,  to 
identical  or  equally  good  steam  engines,  used  in  plants  which 
do  not  present  any  special  conditions  of  location  or  operation. 
The  items  of  cost  to  be  looked  at  are  : 
In  the  first  cost  of  plant  : 

Cost  of  generating  machinery  complete  ready  for  operation. 
Cost  of  real  estate  and  building  to  contain  generating 
machinery. 
In  the  operating  cost  of  plant  : 
Repairs  and  small  supplies. 
Attendance. 
Fuel. 

Notwithstanding  some  saving  in  labor  and  material  due  to  the 
use  of  a  combined  bed  plate,  the  saving  of  two  pulleys,  of  the 
whole  cost  of  the  belts,  and  (in  situations  where  they  would 
otherwise  be  used)  of  dynamo  foundations  ;  it  does  not  seem 
probable  that  the  first  cost  of  direct  connected  dynamos  and 
engines  erected  ready  for  operation  will  ever  be  less  than  or  even 
as  low  as  belt  connected  combinations.  Any  saving  of  material 
will  be  fully  counterbalanced  by  the  increased  cost  of  testing  the 
combined  machines,  whether  the  engine  be  brought  to  the  elec- 
trical works  for  this  purpose  or  whether  the  combined  test  be 
made  where  the  plant  is  erected.  Boilers,  engines,  steam-piping, 
pumps,  condensers,  and  electrical  apparatus  outside  the  dynamo 
itself,  are  all  unaffected  ;  but  for  the  dynamo  connected  to  the 
engine  the  advantage  in  first  cost  is  at  present  with  the  belt 
connected  machine,  an  advantage  it  will  probably  continue  to 
retain. 

The  principal  difference  between  the  two  classes  affecting  first 
cost  is  in  the  engine  room  space  required.  This  is  most  marked, 
and  is  in  all  its  bearings  the  most  important  characteristic  ot 
direct  connection.  Dynamos  belted  to  engines  on  the  same 
floor  occupy  from  two  to  three  times  the  floor  space  of  direct 
connected  combinations,  giving  the  latter  a  considerable  advan- 
tage in  the  first  cost  of  land  and  buildings  required.  Where  the 
^  engines  are  on  the  ground  floor  belted  to  dvnamos  on  the  floor 
above,  the  total  floor  space  is  about  twice  that  required  for 
direct  connection.  In  this  case  the  real  estate  covered  is  the 
same  for  both,  but  the  building  cost  is  increased,  not  only  by  the 
extra  cost  cf  the  second  story,  but  also  by  the  much  more  sub- 
stantial character  of  the  work  necessarv  to  support  the  weight 
and  prevent  injurious  vibration.  The  double  story  arrangement 
of  station  also  presents  special  difficulties  of  its  own  with  the 
belts  and  bearings,  even  where  dynamos  not  larger  than  100 
horse  power  are  used.    Where  the  individual  machines  are  of 


comparatively  small  power,  as  in  an  arc  lighting  station,  the 
double  story  arrangement  seems  to  give  satisfaction.  By  com- 
pletely separating  the  engines  from  the  dynamos  it  also  probably 
somewhat  increases  the  cost  of  attendance.  In  every  case  the 
saving  in  first  cost  of  land  and  buildings  has  a  definite  assign- 
able value  and  can  always  be  taken  accurately  into  account  to 
determine  whether  it  is  worth  saving.  It  becomes  a  matter  of 
fact  and  not  a  matter  of  opinion — a  fortunate  circumstance  in  an 
item  which  presents  greater  variations  in  value  than  any  other 
single  one  of  those  which  must  be  taken  into  account,  varying 
between  such  extreme  cases  as  the  business  portions  of  New 
York,  where  the  annual  rental  of  floor  space  is  $5  per  square 
foot,  and  the  small  country  town,  where  building  lots  can  be 
bought  outright  for  5  cents  a  square  foot. 

It  is  surprising  what  can  be  done  by  direct  connection  in  the 
way  of  concentrating  power.  In  one  plant  the  writer  examined, 
20  feet  in  length  of  an  engine-room  18  feet  wide  and  8  feet  high, 
contained  four  75  horse  power  engines  direct  connected  to  four 
50  K.  W.  dynamos  and  the  switch  board  for  the  whole  plant, 
leaving  comfortable  room  for  the  attendant  to  move  about  the 
machines  and  to  get  at  and  remove  any  part  of  them. 

Turning  next  to  operating  expenses.  On  our  present  assump- 
tion that  equally  good  machinery  is  used  in  both  cases,  there 
seems  no  ground  for  any  difference  in  the  cost  of  repairs  and 
small  supplies,  except  such  repairs  as  may  be  required  to  the 
belting  itself. 

In  the  cost  of  attendance,  whatever  difference  there  may  be 
should  be  in  favour  of  direct  connection,  owing  to  the  greater 
compactness  of  the  engine  room  plant  obtainable  by  this  method. 

The  weights  of  the  rotating  parts  of  dynamo  and  engine,  the. 
strain  of  the  belt  connecting  them,  and  the  thrust  on  the  crank 
pin,  will  determine  the  resultant  pressures  and  the  consequent 
friction  in  the  main  bearings  of  a  belt  connected  combination. 
With  direct  connection  the  weights  are  reduced  by  the  absence 
of  the  armature  pulley  and  the  driving  pulley  on  the  engine, 
there  is  no  belt  strain,  and  the  friction  is  that  due  to  the  reduced 
weight  and  the  thrust  on  the  crank  pin,  making  the  direct  con- 
nected more  efficient  than  the  belt  connected  combination. 
What  saving  in  fuel  this  means  is  a  very  interesting  and  impor- 
tant point  which  could  be  definitely  determined  only  by  an  actual 
fuel  test.  But  there  is  a  most  regrettable  scarcity  of  any  pub- 
lished engineering  data  on  the  subject,  and  the  writer  has  been 
unable  to  find  any  records  of  tests  which  would  determine  this 
point.  In  the  absence  of  such  records  we  may  attempt  to  form 
some  idea  of  the  possible  fuel  economy  by  calculation,  but  for  a 
general  consideration  of  the  subject  it  helps  us  but  little.  In  the 
engine  the  weights  and  the  total  belt  strain  are  constant,  and 
act  each  constantly  in  one  direction  at  all  loads,  but  the  pressure 
due  to  the  thrust  on  the  crank  pin  changes  its  direction  each 
revolution,  varies  with  the  load,  and  not  only  varies  at  different 
points  of  the  stroke,  but  varies  differently  for  different  loads. 
Without  indicator  diagrams  and  without  accurate  dimensions 
and  weights  of  the  reciprocating  parts  of  the  engine,  calculation 
becomes  so  approximate  as  to  be  of  little  use.  Without  these 
we  must  leave  on  one  side  the  friction  of  the  belt  connected 
engine,  and  with  it  the  whole  friction  of  the  direct  connected 
dynamo  and  engine,  which  at  most  cannof  be  greater  than  for 
the  belt  connected  engine  alone,  since  the  crank  pin  thrust  is  the 
same  for  both,  the  belt  strain  is  absent  in  direct  connection,  and 
the  weight  of  the  rotating  parts  of  the  engine  is  but  slightly 
increased  by  substituting  the  direct  connected  armature  for  the 
driving  pulley  on  the  engine  shaft.  A  rough  comparison  of 
weights  shows  an  increase  of  weight  on  engine  bearings  for 
direct  connection,  averaging  10%  for  8  sizes  from  25  to  225  horse 
power,  and  5%  for  5  sizes  from  40  to  125  horse  power. 

We  may  then  take  the  friction  of  the  belt  connected  dynamo 
as  the  minimum  amount  saved  by  direct  connection.  Now,  this 
is  the  same  actual  power  whatever  the  load  on  the  dynamo  may 
be.  It  depends  on  the  weight  and  the  total  belt  strain,  which 
are  the  same  at  all  loads  :  as  the  load  increases  one  side  of  the 
belt  slackens  just  exactly  as  much  as  the  other  side  tightens. 
Consequently  the  per  cent,  loss  in  the  bearings  increases  as  the 
load  diminishes.  If  the  saving  by  direct  connection  is  at  full 
load  2)4  %  of  the  output  of  dynamo,  it  is  at  half  load  5  %  of  the 
output  of  dynamo,  and  at  quarter  load  10  %  of  the  output  of 
dynamo.  Hence  the  total  saving  during  a  run  depends,  amongst 
other  things,  very  much  upon  the  average  load  on  the  dynamos 
during  the  run. 

Reference  has  been  already  made  to  the  dearth  of  published 
records  of  the  performance  of  direct  connected  dynamos  or  of 
data  concerning  them.  This  is  a  matter  for  surprise  in  view  of 
the  early  use  and  subsequent  development  of  the  type  in  Europe. 
But  it  is  still  more  surprising  that  such  a  large  amount  of  capital 
should  have  been  invested  in  them  in  the  United  States  during 
the  last  three  years,  with  so  little  public  notice  of  the  reasons 
leading  to  their  adoption,  or  the  advantages  expected  to  be 
gained  by  theii  use,  and  a  complete  absence  of  information  as  to 
what  results  have  been  actually  realized;  and  this  paper  has 
been  prepared  in  the  hope  of  eliciting  some  discussion  by  this 
Association  which  will  assist  in  throwing  further  light  upon  the 
subject. 

Mr.  Thomson  asked  Mr.  Langton  if  he  considered  the  slow- 
speed  multipolar  machine  as  efficient  as  the  bi-polar  machines. 

Mr.  Langton  said  the  question  was  rather  a  wide  one,  as  there 
was  considerable  variation  in  different  makes,  and  the  question 
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of  the  efficiency  between  the  two  types  was  so  mixed  up  with 
the  various  makes  as  to  make  a  general  answer  impossible. 

Mr.  Gait  thought  the  President,  from  his  experience  in  run- 
ning dynamos,  would  be  able  to  give  some  very  important  infor- 
mation on  this  subject.  For  his  own  part,  he  thought  the  more 
directly  you  could  get  the  power  applied  the  better,  and  the 
whole  trend  in  every  part  of  engineering  was  in  that  direction. 
As  illustrating  this  he  referred  to  modern  practice  in  locomotive 
and  marine  engine  construction.  The  proper  plan  was  direct 
motion  without  gearing.  Belting,  he  said,  was  gearing,  and  if  it 
could  conveniently  be  dispensed  with,  it  was  proper  to  do  so. 
But  owing  to  the  complexity  of  conditions  it  was  hardly  possible 
to  lay  down  any  broad  rule.  There  were  conditions  frequently 
prevalent  which  would  make  it  absurd  to  make  use  of  direct 
coupling,  and  again  there  were  other  conditions  under  which  it 
would  be  equally  absurd  to  use  gear.  The  advantages  of  direct 
work  were  that  it  simplified  the  machine  to  some  extent,  occu- 
pied less  space,  making  it  easier  to  attend,  and  effected  a  saving 
in  wear  and  tear,  for  it  was  well  known  that  belting  is  likely  to 
give  out  and  necessitates  constant  attention.  Speaking  of  street 
railway  motois,  he  said  he  thought  the  day  was  not  far  distant 
when  there  would  be  found  direct  dynamos  on  the  car  axles. 
It  was  well  known  that  gears  were  very  troublesome,  taking 
much  oil  to  keep  them  in  order,  and  very  liable  to  break.  For 
these  and  other  reasons,  the  more  direct  the  work  could  be 
made  the  more  advantageous.  But  in  the  present  state  of  elec- 
trical and  steam  engineering  it  was  hardly  likely  to  always  get 
a  direct  connected  engine  to  suit  the  speed  at  which  atmatures 
generally  run.  In  England,  Germany  and  France  where  large 
powers  were  developed,  it  was  convenient  and  economical  to 
have  special  designs  and  it  was  done  in  that  way.  With  a  Cor- 
liss engine,  either  vertical  or  horizontal,  usually  running  about 
100  revolutions  per  minute,  it  was  impossible  to  run  direct  unless 
you  multipoled  your  dynamo. 

After  some  further  discussion  by  Mr.  Medbury,  Mr.  Gait 
moved,  seconded  by  Mr.  Thomson,  that  a  vote  of  thanks  be 
accorded  to  Mr.  Langton  for  preparing  and  reading  the  paper. 

Mr.  E.  C.  Breithaupt  then  read  the  following  paper  :  — 

ELECTRIC  STREET  RAILWAYS. 

BY  E.   CARL  BREITHAUPT. 

It  is  not  intended  to  make  this  paper  one  of  a  purely  technical 
nature  ;  we  shall  endeavor  rather,  to  present  a  general  review 
of  the  subject  in  hand  and  a  systematic  consideration  of  the 
problems  and  difficulties  involved,  omitting  also  detailed  esti- 
mates of  cost. 

Until  comparatively  recent  years  street  railways  were  oper- 
ated almost  entirely  by  animal  power  ;  steam  engines  of  various 
forms  were  used,  but  the  objections  to  the  ordinary  form  of 
engine  or  dummy  has  confined  them  to  the  sparsely  populated 
districts.  Cable  traction  has  come  into  extensive  use,  and  lately 
also  electric  traction.  Other  methods  are,  however,  also  compet- 
ing for  public  favour  ;  in  Toledo,  Ohio,  a  plant  was  recently 
installed  in  which  the  motor  was  operated  by  compressed  air, 
while  another  company  in  Chicago  have  been  experimenting  on 
the  merits  of  compressed  steam  as  motive  power.  In  this 
system,  water  is  to  be  heated  at  a  charging  station  to  a 
temperature  corresponding  to  about  200  lbs.  steam  pressure  and 
each  car  is  to  have  a  well  jacketed  reservoir  to  carry  a  supply 
of  compressed  steam  and  water  ;  the  motor  is  a  small  steam 
engine  of  special  design  to  exhaust  at  a  low  pressure  and  oper- 
ate noiselessly. 

Electricity  as  a  motive  power  for  street  railways  possesses  so 
many  advantages  over  all  other  systems  that  it  is  at  present 
recognized  as  the  best  method  of  propulsion  for  the  great  ma- 
jority of  cases.  The  speed  of  an  electric  car  can  be  varied  at  will ; 
power  is  consumed  according  to  load  and  rate  of  speed,  ancl 
there  is  no  constant  factor  of  loss  as  in  the  cable  system  ;  the 
cars  can  be  moved  forward  or  backward,  they  can  be  started 
and  stopped  with  surprising  rapidity,  and  are  not  liable  to  get 
beyond  control.  The  system  has  also  its  points  of  inferiority  ; 
the  method  of  transmitting  current  to  the  car  by  an  overhead 
wire  line  is  severely  criticized  and  the  accounts  furnished  by  the 
daily  press  of  the  accidents  and  destruction  to  life  caused  by  the 
"deadly  trolley"  have  come  to  be  an  old  story,  though  in  point 
of  fact  only  a  small  proportion  of  these  are  attributable  to  purely 
electrical  causes.  The  dangers  of  a  street  railway  service  natur- 
ally increase  as  the  rate  of  speed  maintained  is  advanced,  and 
the  greatest  number  of  accidents  are  due  to  this  cause.  Cable 
railways  are  in  reality  a  greater  source  of  danger  than  is  the  line 
wire  of  a  trolley  roacl. 

In  electric  railway  work  one  of  the  chief  prolilems  involved  is 
how  to  supply  current  to  the  moving  motor.  A  number  of  dif- 
ferent methods  have  been  proposed  all  of  which  resolve  them- 
selves into  two  distinct  types,  and  since  these  affect  changes  in 
the  entire  operation  of  the  road  we  may  classify  the  whole  sub- 
ject under  the  same  headings,  viz  : 

1,  Where  the  current  is  generated  at  a  central  station  and 
transmitted  directly  to  the  car  motor  by  means  of  a  wire  line  and 
moving  contact. 

2.  Where  a  certain  quantity  of  energy  is  stored  up  in  some 
form  or  other  and  carried  on  the  car  itself,  there  to  be'supplied 
in  the  form  of  electric  current  to  the  car  motor.  In  this  case 
the  accumulator  is  usually  an  electric  storage  battery,  though 
other  plans  have  been  proposed,,  in  some  instances  very  com- 
plicate. 


In  the  first  type  the  transmission  of  current  may  be  accom- 
plished by  an  entirely  overhead  line  or  by  an  entirely  under- 
ground line  or  by  a  modification  of  these  as  e.  g.  in  the  case  of 
the  Buffalo  street  railway,  where,  we  believe,  all  the  feeders  and 
mains  are  buried  and  only  the  trolley  wire  is  overhead.  The 
term  "  trolley  roads  "  may  be  applied  to  all  of  these.  Theoreti- 
cally considered,  the  second  method  is  no  doubt  the  more  desir- 
able one  since  it  eliminates  entirely  the  difficulties  of  a  transmit- 
ting line,  but  as  yet  it  has  not  proven  itself  altogether  successful ; 
in  fact  the  only  electrical  method  which  has  so  far  stood  the  test 
of  a  number  of  years  in  all  kinds  of  climate  is  the  overhead  trolley 
system  of  the  first  type. 

The  three  essential  points  of  any  electric  road  naturally  are  : 

1.  The  generating  plant. 

2.  The  transmitting  plant. 

3.  The  motors  and  car  equipment. 
Let  us  consider  these  more  in  detail. 

GENERATING  PLANT. 

The  location  and  design  of  the  power  station  is  a  matter  which 
should  be  studied  with  much  care.  For  roads  of  the  first  type  it 
should  be  as  central  as  possible  with  reference  to  the  territory 
covered  in  order  to  economize  copper  and  minimize  losses  on 
the  line.  If  it  be  a  steam  plant  it  will  be  of  advantage  to  place 
it  where  an  abundant  supply  of  water  can  be  obtained  for  con- 
densing, and  near  to  railway  lines  and  steam  ship  wharves  so 
that  fuel  may  be  brought  in  without  extra  outlay  for  cartage. 
On  the  other  hand  property  values  must  also  be  considered  ; 
accurate  estimates  of  all  the  quantities  involved  must  be  prepar- 
ed and  to  determine  where  it  will  be  advisable  to  add  to  first 
cost  in  order  to  save  in  working  expense  the  interest  on  the 
extra  capital  so  invested,  must  be  balanced  against  the  decrease 
in  working  expense  thereby  effected.  That  it  results  in  economy 
to  utilize  water  power  for  electrical  purposes  cannot  always  be 
taken  for  granted.  Such  natural  sources  of  power  are  generally 
found  at  locations  moie  or  less  inconvenient,  often  at  some  dis- 
tance from  the  centre  of  distribution,  and  the  extra  outlay  for 
copper  and  other  items  of  primary  investment  as  well  as  the 
increased  loss  in  transmission  may  assume  such  large  propor- 
tions as  to  bring  the  net  cost  per  horse  power  per  year  above 
what  it  would  be  if  steam  were  used.  Moreover,  where  the 
load  is  a  variable  one,  the  water  power  plant  will  not  accommo- 
date itself  so  well  to  the  fluctuations,  and  the  smoothness  of 
operation  obtained  in  a  steam  plant  cannot  be  acquired  ;  this 
entails  a  further  loss  as  will  be  shown  later. 

In  eleccric  railway  work  of  the  first  type,  viz  : — where  the  car 
motors  are  supplied  with  current  directly  from  the  generators  by 
means  of  a  transmitting  line,  the  service  required  of  the  motive 
power  is  much  more  exacting  than  in  ordinary  cases  ;  the  load 
fluctuates  between  very  wide  limits  and  with  great  rapidity, 
particularly  so  on  small  roads.  This  causes  not  only  unusual 
strains  on  the  machinery  and  which  must  all  be  allowed  for  in 
construction,  but  unless  the  regulating  apparatus  responds 
promptly  to  a  change  of  load,  satisfactory  results  cannot  be 
obtained.  Take  for  example  a  road  operating  six  cars  alto- 
gether, weight  8  tons  per  car,  average  speed  9  miles  per  hour, 
roadbed  rather  hilly  but  grades  not  over  3  per  cent.  The  power 
required  at  the  car  axle  to  propel  one  of  these  cars  on  a  level 
would  be  about  4  h.  p.,  2  per  cent  grade  11. 5  h.  p.,  3  per  cent, 
grade  1 5.5  h.  p.  If  now  two  of  these  cars  be  simultaneously 
started  on  ascending  grades  of  say  2  and  3  per  cent,  while  two 
others  are  running  on  level  tracks,  the  remaining  ones  drawing 
no  current,  the  load  will  be  increased  a  little  more  than  three 
fold,  not  counting  the  extra  energy  required  to  start,  and  unless 
the  regulation  be  prompt  they  will  start  slowly. 

The  ratio  between  maximum  load  ancl  mean  load  is  a  factor 
which  enters  largely  into  the  determination  of  the  prime  mover 
to  be  employed,  both  as  to  size  and  kind.  Taking  the  same 
example  the  maximum  load  would  be  somewhere  about  100  h.  p. 
at  oar  axle  while  the  mean  might  be  35  h.  p.,  depending  of 
course  on  local  circumstances,  a  ratio  of  3  to  i  ;  as  the  total 
number  of  cars  operated  increases,  the  variations  due  to  a  few 
cars  being  thrown  on  or  off  become  relatively  smaller,  the  load 
tends  to  even  itself  and  become  steadier  and  the  ratio  between 
maximum  and  minimum  may  approach  unity.  It  thus  appears 
that  the  duty  required  of  a  prime  mover  on  a  small  road  is  more 
severe  than  that  of  a  plant  of  considerable  size,  a  fact  which 
may  at  first  sight  seem  somewhat  surprising.  The  prime  mover 
employed  ought  therefore  to  be  one  capable  of  very  sensitive 
and  quick  regulation,  and  which,  while  able  to  develop  the 
power  required  for  maximum  load,  should  work  at  its  best  effi- 
ciency at  about  the  average  load,  and  further,  this  efficiency 
figure  should  not  vary  much  for  small  changes  of  load. 

Of  all  the  different  sources  of  power  only  two,  viz.,  steam 
power  and  water  power,  are  made  use  of  to  any  extent  in  electric 
railway  work,  and  of  the  prime  movers  of  these  two  classes  the 
steam  engine  best  fulfills  the  required  conditions.  In  point  of 
operation  its  two  great  advantages  are  : 

1.  Its  regulation,  which  though  far  from  perfect,  is  vastly 
superior  to  that  of  any  water  wheel. 

2.  Its  range  of  power  ;  a  steam  engine  can  much  exceed  its 
rated  output  for  a  short  period  while  a  turbine  can  never  develop 
more  than  a  certain  fixed  quantity.  For  this  reason  a  water 
power  plant  will  usually  show  greater  friction  losses. 

The  style  of  engine  best  employed  whether  high  speed  or  slow 
speed,  will  be  determined  by  the  sizes  of  the  power  units  and  the 
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ratio  of  maximum  load  to  mean.  It  is  a  matter  on  which  there 
exists  much  difference  of  opinion.  High  speed  engines  regulate 
quicker  and  they  do  not  require  intermediate  pulleys  to  bring 
up  speed  ;  for  these  reasons  they  are  mostly  used  where  the 
power  of  the  station  is  subdivided  into  a  number  of  smaller  units 
or  where  the  total  output  is  comparatively  small.  If  each  engine 
be  directly  belted  or  directly  coupled  to  one  or  two  dynamos 
the  losses  due  to  counter-shafting  are  entirely  eliminated,  and  if 
we  install  several  sets  of  units  moie  than  are  actually  necessary 
the  liability  of  a  breakdown  is  reduced  to  a  minimum.  Slow 
speed  engines  on  the  other  hand  better  utilize  the  expansive 
power  of  steam  and  operate  more  economically,  especially 
where  they  are  used  compound  condensing  and  where  the  units 
are  large.  The  usual  method  is  to  connect  all  the  engines  to 
one  countershaft  from  which  in  turn  all  the  dynamos  are  driven, 
thus  enabling  any  set  of  dynamos  to  be  driven  from  any  engine, 
a  consideration  of  some  advantage,  but  we  must  now  also  allow 
for  the  extra  losses  due  to  shafting  and  we  cannot  provide  so 
well  for  a  breakdown. 

Of  the  steam  generating  plant  we  need  not  make  special  men- 
tion. 

The  objection  to  the  use  of  turbines  as  prime  movers  are.  as 
already  stated,  their  slow  regulation  and  the  fact  that  since  they 
cannot  exceed  their  rated  output  they  must  often  be  worked  at  a 
low  efficiency.  The  power  they  exert  does  not  vary  stiictly  in 
accordance  with  that  required  on  the  line,  since  their  regulation 
is  not  only  slow  but  is  also  hindered  by  a  factor  which  may  be 
called  the  time  lag,  and  which  is  due  to  the  slow  action  of  the 
governors  ;  when  the  external  load  is  suddenly  changed  the 
momentum  of  the  station  machinery  is  largely  drawn  on,  and 
by  the  time  the  governor  action  is  felt,  its  speed  may  be  so  much 
accelerated  or  reduced  that  an  extra  shifting  of  the  gates  is 
needed  to  restore  normal  speed.  In  the  tests  of  the  Neversink 
Mountain  railway  made  during  the  summers  of  189 1  and  1892 
under  the  direction  of  Messrs.  H.  S.  Hering  and  W.  S.  Aldrich 
the  general  working  of  turbines  as  prime  movers  for  railway  ser- 
vice was  well  shown.  The  existence  of  the  time  lag  was  clearly 
demonstrated.  In  one  instance  the  electric  horse  power  dropped 
abruptly  to  zero,  then  rose  again  to  a  maximum  in  fifteen  seconds, 
while  the  tui'bine  horse  power  showed  a  corresponding  minimum 
35  seconds  later  and  a  maximum  45  seconds  later;  during  fouryt- 
four  minutes  consecutive  running  a  maximum  difference  of 
140  h.  p.  was  shown  between  turbine  shaft  and  dynamo  termi- 
nals and  a  minimum  of  only  12  h.  p.  The  speed  variations 
were  found  to  be  great  and  sharp,  showing  at  the  turbine  shaft  a 
maximum  of  104  and  a  minimum  ot  78  revolutions  per  minute 
during  13  minutes.  The  voltage  keeping  pace  with  the  changes 
of  speed  rose  to  a  maximum  of  550  and  fell  to  a  minimum  of  260 
during  the  same  time ;  the  load  during  this  period  was  about  45 
per  cent  of  the  capacity  of  the  station  and  the  gate  varied 
from  41  per  cent  to  8.5  per  cent  of  full  gate.  These  fluctuations 
are  of  course  extreme  examples.  Two  vertical  turbines  were 
used  at  that  time,  coupled  to  the  same  shaft  but  individually 
governed;  the  governors  did  not  always  act  simultaneously,  and 
it  happened  occasionally  that  one  turbine  was  driving  the  other. 

In  the  case  of  accumulator  roads  the  required  conditions  of 
the  generating  plant  are  materially  changed.  The  load  is  now 
a  constant  quantity  approximately  equal  to  the  mean  power  re- 
quired to  operate  the  cars,  and  the  rated  output  of  the  genera- 
ting station  need  therefore  only  be  large  enough  to  accommodate 
this  load.  In  a  paper  lately  presented  before  the  American  Inst, 
of  Electrical  Engineers,  by  Charles  E.  Emery,  Ph.,  D.  the  author 
compares  the  working  expense  of  engines  for  constant  and  vari- 
able loads.  Assuming  that  for  the  latter  case  the  power  plant  is 
required  to  be  50  per  cent  larger  and  that  a  somewhat  greater 
allowance  iriust  be  made  for  depreciation  on  the  machinery 
account,  other  conditions  being  the  same,  he  estimates  that  for 
a  case  where  the  total  cost  per  hoise  power  per  year  amounts  to 
$52.66  for  the  varidble  load  it  will  only  be  $47.27  for  the  con- 
stant load,  both  reckoned  for  365  days  of  20  hours  each.  A 
water  power  is  admirably  adapted  for  storage  battery  roads. 
The  turbines  can  be  operated  at  their  best  efficiency  and,  if  the 
source  of  power  be  inconveniently  situated,  we  can  easily  trans- 
mit current  to  the  car  barns  or  any  other  convenient  charging 
station. 

As  to  the  question  of  cost  of  steam  power  or  water  power  we 
beg  to  refer  to  the  very  exhaustive  paper  by  I)r.  Emery  already 
mentioned. 

TRANSMITTING  PLANT. 

In  all  electric  railways  of  the  first  type  the  transmitting  plant 
is  of  the  same  form,  viz  :  that  of  a  trolley  line  with  its  mains 
and  feeders  all  radiating  from  the  generating  plant  and  extend- 
ing over  the  entire  route.  In  most  cases  the  wires  are  carried 
overhead  on  poles  but  where  the  street  traffic  is  heavy,  as  in 
large  cities,  this  causes  some  encumbrance  and  danger  to  the 
public,  especially  in  case  of  fire,  so  that  it  may  be  found  neces- 
sary to  carry  the  feeders  and  mains  underground,  a  matter  which 
entails  considerable  difficulty  and  extra  expeqse  ;  the  wires  must 
be  better  covered  and  good  insulation  is  much  more  trouble- 
some to  maintain.  Since  a  good  conducting  path  is  offered 
from  the  trolley  to  the  earth,  lightning  will  be  more  apt  to  do 
injury  to  the  line,  though  the  risk  of  damage  to  the  station 
machinery  should  not  be  so  great  as  m  the  case  of  an  entirely 
overhead  line. 

A  variety  of  conduit  systems  were  early  proposed  but  the  diffi- 


culty of  properly  insulating  a  bare  wire  lying  below  the  surface, 
or  of  providing  other  suitable  means  of  contact  were  found  to 
be  so  great  that  they  received  little  attention.  Lately,  however, 
a  numijer  of  conduit  roads  have  been  constructed  on  plans  which 
seem  to  promise  better  success.  The  Love  system  has  under- 
gone a  series  of  experiments  in  Chicago  and  a  short  line  was 
also  installed  in  Washington,  D.  C,  last  fall.  The  conduit  used 
at  the  latter  place  is  17  inches  deep  by  14  inches  wide,  very 
similiar  in  general  construction  to  that  of  cable  roads,  and  con- 
nected to  the  sewer  at  frequent  intervals  to  secure  proper  drain- 
age. A  complete  metallic  circuit  is  used  that  leakage  m."y  be 
easier  detected  and  kept  as  low  as  possible.  Full  descriptions 
of  this  as  well  as  several  other  new  conduit  systems  have  ap- 
peared in  the  engineering  journals  and  need  not  be  repeated 


Fig.  I. 

here.  We  are  informed  by  one  of  the  engineers  of  the  Wash- 
ington Road  that  it  has  so  far  given  good  satisfaction,  and  that 
during  the  severe  wet  weather  of  the  past  winter  no  trouble  was 
caused  by  water,  the  leakage  being  quite  small. 

In  the  European  cities  there  are  a  number  of  conduit  roads  in  ' 
operation  which  we  believe  are  showing  £>ood  results,  the  one  at 
Budapest  being  perhaps  the  best  example. 

Induction  systems  in  which  primary  coils  are  to  be  imbedded 
just  below  the  surface  at  regular  and  short  inteivals  along  the 
track  while  a  secondary  is  carried  low  down  on  the  car,  have 
also  been  proposed  ;  this  would  overcome  the  dififlculty  of  mov- 
ing connections  between  car  and  line,  but  it  carries  with  it  other 
souices  of  trouble,  and  we  have  as  yet  no  suitable  alternate  cur- 
rent railway  motor. 

As  to  the  construction  of  the  line  for  trolley  service  ;  we  want 
of  course  to  secure  as  nearly  as  possible  the  same  potential 
difference  between  trolley  wire  and  giound  at  all  points,  and  to 
obtain  this  we  must  run  feeders  from  the  station  to  different 
points  on  the  line.  We  may  run  out  one  continuous  feeder  and 
connect  it  to  the  trolley  wire  whenever  necessary  as  in  figure  i. 

The  trolley  or  main  may  or  may  not  be  connected  directly  to 
the  station. 

In  this  case  the  diameter  of  the  feeder  is  decreased  as  its  dis- 
tance from  station  increases  ;  a  better  method  is  to  run  out 
separate  feeders  as  in  figure  2. 


r 


Fig.  2. 

To  determine  the  location  and  sizes  of  feeders  we  must  find 
the  amount  of  current  required  at  ceitain  parts  of  the  route,  and 
to  do  this  we  need  of  course  to  know  the  particulars  of  the  case. 
Given  then  : 

The  profile  of  the  road, 

Car  speed  and  time  intervals  between  successive  cars, 
Total  weight  of  car  and  number  of  passengers  it  is  intended 
to  carry, 

we  can  determine  the  horse-pawer  required  by  any  car  at  any 
part  of  the  road  from  which,  assuming  a  certain  efficiency  for 
each  of  the  different  parts  of  the  plant,  we  deduct  the  current  re- 
quired on  any  portion  of  the  line  for  the  given  case  and  the 
mechanical  horse-power  required  at  the  station. 

The  proper  calculation  of  feeders  is  nevertheless  a  difficult 
problem  as  the  alteration  of  any  one  of  the  given  data  will 
change  the  result.  Take  e.  g.  cars  A.  B.  and  C.  running  at 
such  intervals  that  their  distances  from  each  other  is  2000  feet 
drawing  respectively  40,  50  and  60  amperes.  If  now  another 
car  D.  drawing  also  60  amperes  were  to  follow  closely  after  C. 
the  current  required  on  that  section  would  be  doubled,  and  the 
line  loss  increased  four-fold  ;  i.  e.  the  available  pressure  and 
efficiency  would  both  be  materially  lessened.  Where  the  feeders 
had  been  calculated  just  to  accommodate  a  certain  service,  a 
change  in  the  running  schedule  of  a  road  might  thus  entail 
rather  unexpected  results  in  efficiency  of  operation.  The  neces- 
sity of  having  a  properly  constructed  ground  return  is  some- 
times overlooked,  and  complaints  of  corrosion  of  lead  or  iron 
pipes  by  electrolytic  action  are  not  uncommon.  Rails  should 
always  be  properly  bonded  and  grounded  at  regular  intervals  by 
a  wire  running  into  permanently  moist  earth  ;  in  some  cases  it 
is  advisable  to  put  down  a  return  wire. 

In  the  case  of  roads  of  the  second  type  the  accumulators  must 
be  considered  as  the  transmitting  plant,  and  these  have  been  the 
one  weak  point  in  storage  traction.    The  batteries  mostly  used 
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have  been  the  lead  and  acid  cells,  of  the  types  originally  de- 
vised by  Plante  and  by  Faure,  or  modifications  thereof.  The 
difficulties  in  their  operation  are  many  and  well  known  ;  the 
positive  plates  do  still  warp  and  form  a  short  circuit  in  spite  of 
all  efforts  put  forth  to  keep  them  in  line,  and  grid  plugs  still  con- 
tinue to  swell  and  drop  out.  The  Waddell-Entz  Electric  Co.,  of 
New  York,  have  been  experimenting  on  a  French  alkaline  bat- 
tery which  shows  consideiable  probability  of  success.  The 
metallic  elements  used  are  copper  and  zinc  and  the  electrolyte 
caustic  potash.  The  electromotive  force  of  such  a  couple  is 
quite  small,  being  only  eight  tenths  to  nine  tenths  of  a  volt,  while 
that  of  the  lead  cells  is  2.  to  2.4,  but  its  chemical  action  is  almost 
completely  reversible,  and  its  weight  is  only  about  60  pounds 
per  horse  power  hour,  stored,  while  that  of  the  lead  type  is  about 
100  pounds  ;  its  efficiency  is  claimed  to  be  fully  equal  to  thafof 
the  best  lead  battery.  The  motor  used  in  connection  therewith 
is  especially  designed  for  low  voltage  and  has  a  Gramme  ring 
armature  of  large  diameter  with  internal  field,  thus  securing  a 
longer  power  arm  and  better  ventilation.  It  is  wound  to  take 
heavy  currents  so  that  a  powerful  torque  may  be  exerted  to 
make  up  for  its  slower  speed. 

MOTORS  AND  CAR  EPUIPMENTS. 

The  style  of  motor  employed  tor  electric  traction  work  is  sub- 
stantially the  same  for  all  of  the  different  systems  now  in  use. 
In  the  earliest  form.s  it  was  carried  above  the  car  floor  and  con- 
nected to  the  car  axle  by  means  of  belts  or  chains,  but  this 
method  was  soon  abandoned.  Link  connection  between  arma- 
ture shaft  and  car  axle  like  that  of  railway  locomotives  was  used 
to  some  extent,  and  the  method  may  yet  in  a  modified  form 
come  into  use  though  at  present  spur  gearing  is  employed  al- 
most exclusively,  motors  being  always  placed  under  the  car  floor. 
The  first  spur  geared  motors  were  built  with  two  or  more  reduc- 
tions, but  these  have  been  largely  displaced  by  a  gear  of  single 
reduction.  From  a  mechanical  standpoint  the  best  construction 
would  be  to  utilize  the  car  axle  as  armature  shaft  and  do  away  with 
all  gearing,  but  electrically  this  involves  some  difficulty,  since  the 
armature  speed  must  now  be  comparatively  lessened  and  the 
armature  must  have  a  greater  turning  moment  to  make  up  for 
the  leverage  of  the  gear  wheels.  In  the  Short  gearless  motor 
this  is  secured  by  increasing  the  armature  diameter  and 
strengthening  the  field.  Mr.  Short  claims  that  a  double  reduc- 
tion spur  gear  consumes  about  15%  of  the  energy  supplied  to  the 
motor.  ("Practical  Operation  of  the  Gearless  Motor" — S.  H. 
Short,  Electrical  World,  April  i6th,  1892.) 

For  regulating  the  armature  speed  of  a  traction  motor  a  num- 
ber of  different  methods  suggest  themselves.  For  a  given  arma- 
ture revolvmg  in  a  magnetic  field  of  a  certain  fixed  strength  the 
torque  varies  as  the  current  supplied  and  the  speed  varies  as 
the  potential  difference  between  its  terminals  ;  if,  however,  the 
field  strength  be  varied  both  these  quantities  will  be  affected. 
We  can  therefore  regulate  the  speed  by  simply  interposing  a 
variable  resistance  in  the  external  circuit  or  by  changing  the 
strength  of  the  field,  i.  e.,  varying  the  ampere  turns  on  the  field 
coils.  In  the  Edison  system  a  combination  of  these  two  methods 
was  used.  The  fields  were  wound  with  a  number  of  separate 
coils  and  by  means  of  a  controlling  switch  different  combina- 
tions of  these  were  affected  so  as  to  vary  their  total  resistance 
and  number  of  turns.  Where  two  or  more  motors  are  used  an 
efficient  regulation  cm  be  secured  by  throwing  the  machines  in 
series  or  in  parallel  ;  an  external  resistance  is  also  used  and 
different  combinations  can  again  be  produced.  This  method  is 
now  adopted  on  the  Thomson-Houston  and  Westinghouse 
equipments  and  a  large  saving  of  power  is  claimed  for  it.  In 
this  connection  we  would  refer  to  some  interesting  curves  on 
motor  tests  having  reference  especially  to  different  methods  of 
speed  control  by  Prof  Shepardson  and  Mr.  Birch.  (See 
Electrical  World,  July  9th,  1892.) 

Where  storage  batteries  are  employed  we  can  regulate  quite 
efficiently  by  changing  the  relative  arrangement  of  the  cells. 
We  can  thus  form  any  number  of  combinations  between  all 
cells  in  series  and  all  in  parallel  and  so  vary  the  current  sup- 
plied to  the  motor  both  m  quantity  and  pressure.  The  method 
should  be  a  very  efficient  one. 

On  electric  cars  we  can  secure  a  very  powerful  brake  by 
short  circuiting  the  motor  armature  and  making  the  machine 
act  as  a  dynamo  .  If  properly  applied  the  method  is  an  excel- 
lent one  ;  it  is  not  subject  to  any  of  the  evils  of  ordinary  fric- 
tion brakes  and  where  storage  batteries  are  used  a  part  of  the 
energy  expended  in  driving  the  car  can  thus  be  recovered.  It 
the  road  be  hilly  this  results  in  an  appreciable  saving  of  power. 
The  method  is  used  in  the  Waddell-Entz  equipment  and  gives 
very  good  results. 

EFFICIENCY  OF  ELECTRIC  TRACTION. 

The  vital  questions  in  any  commercial  venture  of  this  nature 
are  of  course  first  cost  and  operating  expense.  The  cost  of  con- 
struction of  an  electric  road,  especially  the  outlay  for  line  and 
track  construction,  can  be  increased  or  decreased  largely  as  the 
circumstances,  of  the  case  will  warrant,  and  even  where  the 
most  expensive  equipment  is  called  for,  the  total  cost  need  not 
equal  that  of  a  cable  road.  In  operation  the  general  efficiency 
obtained  is  also  a  fair  one.  Railway  generators  of  the  types 
now  built,  have  an  efficiency  approaching  90%  even  at  half  load, 
but  we  shall  take  it  at  85%  to  be  within  the  limit,  while  an  aver- 
age of  70%  may  be  claimed  for  motors  and  gearing.  Allowing 


a  drop  of  5%  on  the  line  we  should  have  a  total  efficiency  of  57% 
between  dynamo  pulley  and  car  axle.  These  figures  are 
averages  and  must  be  expected  to  vary  widely,  particularly  so  in 
case  of  the  motor  losses.  From  special  car  tests  made  during 
the  test  of  the  Neversink  Mountain  Road  already  referred  to,  we 
have  taken  the  following  table  to  show  the  performance  of  the 
motors. 


Remarks. 

Grade 

% 

Mean 

car 
speed 

Total 
load 
pounds 

Mechani- 
cal h.p.  at 
car  ax'e. 

Electrical 
h.  p.  at 
motor  term. 

Efficiency. 

Different  posi- 

35 

7-S 

23,800 

21.6 

36.8 

58.8  minimum 

tions  of  regu- 

lating switch. 

3-5 

12.2 

23,800 

35-3 

45- 

78.5  maximum 

Under  heavy 
load. 

3-64 
3-64 

7-7 
9- 

32,900 
32,900 

31-5 
40.2 

51- 
53-3 

62.  minimum 
75.3  maximum 

Car  equipped  with  two  twenty-five  horse-power  Edison  single 
reduction  class  "  B  "  motors. 
Weight  of  car  22,000  pounds. 

The  total  efficiency  of  the  plant  was  found  to  be  rather  small. 
At  35%  of  full  load  it  was  found  to  be  about  14%  between 
hydraulic  horse  power  and  car  axle  ;  30  percent  between  power 
delivered  to  station  machinery  and  car  axle,  and  about  50  per 
cent,  between  dynamo  pulley  and  car  axle.  At  45  per  cent,  of 
full  load  these  figures  were  respectively  23.1%,  39%  and  57%. 
These  results  show  that  the  turbines  themselves  and  counter- 
shafts consumed  a  large  amount  of  power  ;  the  electric  part  of 
the  plant  was  operated  with  a  fair  degree  of  economy  consider- 
ing the  circumstances  of  the  case. 

For  electric  roads  of  the  second  type  where  electric  accumu- 
latois  are  used  the  efficiency  figure  will  be  higher  for  some  parts 
of  the  plant  and  lower  for  others  ;  station  losses  should  be 
smaller  than  those  for  trolley  roads  and  motor  losses,  consider- 
ing the  fact  that  a  part  of  the  energy  can  be  recovered  by  oper- 
ating the  motor  as  a  dynamo  should  not  be  quite  so  large.  The 
principal  waste  of  energy  is  in  the  double  conversion  fiom  elec- 
trical to  chemical  and  back  to  electrical  energy  m  the  storage 
batteries,  and  this  loss  is  no  doubt  a  considerable  one.  Accurate 
figures  have  as  yet  not  been  published,  but  the  total  efficiency 
of  such  a  road  is  piobably  somewhat  below  that  of  a  trolley  road. 

Mr.  Langton  said  the  figures  in  the  paper  regarding  total 
efficiency  were  very  interesting  and  although  the  loss  would 
seem  very  large  to  an  ordinary  consumer  it  was  probably  much 
less  than  from  any  other  form  of  transmission.  He  said  that  it 
was  rather  a  inisfortune  for  electrical  transmission  that  owing 
to  electrical  power  being  so  easily  measured  the  loss  was  always 
readily  ascertainable,  whilst  the  greater  loss  by  power  in  other 
methods  of  transmission  was  seldom  so  accurately  known.  He 
remembered  a  case  of  a  small  establishment  running  by  water 
power.  It  was  discovered  that  it  took  18  horse-power  to  run 
the  shafting  and  machinery  and  12  horse  power  to  run  the  shaft- 
ing alone. 

Mr.  Breithaupt  expressed  a  desire  to  hear  some  remarks  from 
Mr,  Langton  on  the  subject  of  storage  batteries. 

Mr.  Langton  said  that  storage  batteries  of  different  makes 
had  been  tried  in  many  different  places,  and  had  universally 
failed  for  traction,  and  always  from  the  same  three  causes  :  the 
weight  was  too  great,  the  ampere  hour  efficiency  dropped  with 
heavy  load,  and  the  heavy  load  also  caused  mechanical  deteri- 
oration of  the  plates.  Unless  the  storage  battery  could  over- 
come these  difficulties  it  was  no  use  for  traction.  He  was  inter- 
ested in  a  storage  battery  himself,  and  if  it  turned  out  as  was 
expected  he  would  be  happy  at  some  future  time  to  give  a  de- 
scription of  it,  but  at  the  present  time  it  was  only  wasted  time  of 
the  Convention  to  talk  of  storage  batteries. 

On  motion  of  Mr.  Langton,  seconded  by  Mr.  Gait,  a  vote  of 
thanks  was  tendered  to  Mr.  Breithaupt  for  his  highly  interesting 
paper. 

A  vote  of  thanks  to  the  Press  of  Toronto  for  full  reports  of 
proceedings  having  been  passed,  the  Convention  adjourned,  to 
meet  on  the  steamer  Chicora  at  7  o'clock  to-morrow  morning. 


THE  EXCURSION. 
The  excursion  to  Niagara  Falls  on  Thursday  was  looked  for- 
ward to  with  anticipations  of  pleasure,  not  unmixed  with  anxiety 
however  lest  Jupiter  Pluvius  should  insist  upon  exercising  sway 
over  the  elements  and  also  for  fear  that  the  majority  of  the 
members  would  prove  unequal  to  the  task  of  getting  down  to  the 
wharf  by  seven  o'clock  in  the  morning.  Both  these  fears 
proved  groundless.  The  heavily  overcast  sky  which  greeted  the 
early  risers,  dropped  a  slight  shower,  but  afterwards  donned  a 
more  amiable  mood,  and  throughout  most  of  the  day  smiled 
cheerily  down  upon  the  company.  For  some  time  after  reach- 
ing the  deck  of  the  handsome  steamer  "  Chicora,'  members 
were  engaged  in  trying  to  discover  who  of  their  friends  had  suc- 
ceeded in  getting  aboard.  In  some  instances  a  laugh  was  in- 
dulged at  the  expense  of  those  who  were  supposed  to  have  failed 
to  make  connection,  but  the  joke  was  on  the  other  side  when 
the  absent  ones  shortly  after  hove  in  sight.  In  fact  had  the  roll 
been  called,  there  would  have  been  found  but  a  small  number  of 
those  in  attendance  upon  the  convention  who  would  not  have 
responded  to  their  names,  and  the  places  of  these  were  filled 
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by  ladies,  quite  a  number  of  whom  graced  with  their  presence 
the  occasion. 

Queenston  was  reached  shortly  before  ten  o'clock.  On  dis- 
embarking from  the  steamer  the  company  found  a  special  train 
in  waiting  to  convey  them  over  the  Niagara  Falls  Park  and 
River  Railroad  Company's  line  to  Chippewa.  A  description  of 
this  unique  and  well  equipped  road  having  appeared  in  the 
Electrical  News  for  July,  it  will  be  unnecessary  to  enter  mto 
details  here  further  than  to  say  that  the  route  follows  the  wind- 
ings of  the  Niagara  River  for  a  distance  of  twelve  miles  and 
affords  the  passenger  the  best  view  it  is  possible  to  obtain  of 
the  historic  battlefield  of  Queenston  Heights,  the  Rapids,  the 
Whirlpool  and  the  Cataract  itself,  as  well  as  the  wealth  of  mag- 
nificent scenery  for  which  the  locality  is  famous.  It  need 
scarcely  be  said  that  the  company  found  the  trip  full  of  interest 
and  pleasure.  Half  an  hour  was  profitably  spent  after  returning 
from  Chippewa  in  making  an  inspection  of  the  power  house  at 
the  Falls.  The  building  is  a  most  substantial  stone  structure, 
and  the  plant  and  the  manner  in  which  it  is  installed  are  most 
admirable.  As  yet  there  is  much  unoccupied  space  in  the  build- 
ing, but  in  view  of  the  intention  to  double  track  the  road,  addi- 
tional plant  will  probably  be  put  in  during  the  coming  winter. 
A  feature  of  much  interest  was  the  methocl  adopted  of  regulating 
the  current  by  means  of  resistance  boxes,  thus  doing  away  with 
the  necessity  of  keeping  a  man  constantly  employed  at  a  gov- 
erning wheel  as  has  heretofore  been  the  practice  in  water  power 
stations.  By  the  new  method  much  more  perfect  regulation 
is  secured. 

From  the  power  house  the  party  was  carried  to  the  Cliff  House, 
where  luncheon  was  served.  Then  a  descent  was  made  of  the 
steepiy  inclined  and  winding  roadway  leading  down  to  the  river, 
where,  lying  alongside  her  wharf,  lay  the  steamer  "  Maid  of  the 
Mist,"  in  charge  of  her  cheery  commander,  Capt.  Carter,  who 
gave  everybody  a  most  hearty  welcome,  and  piloted  them  safely 
over  the  river,  landing  them  at  the  foot  of  the  inclined  railway 
on  the  American  side. 

For  a  time  the  apparatus  for  hauling  the  cars  up  the  incline 
refused  to  work,  and  quite  a  number  of  the  members  and  some 
of  the  ladies  undertook  to  make  the  ascent  on  foot.  Their  ap- 
pearance, especially  of  those  having  to  carry  an  abundance  of 
avoirdupois,  as  they  neared  the  top  of  the  stairs,  indicated  that 
they  had  not  fully  counted  the  cost  before  making  the  attempt. 
Eventually  however  they,  with  their  fellow  travellers,  whose 
patience  had  been  rewarded  by  a  speedy  ascent  in  the  cars, 
found  themselves  once  more  on  the  level.  Here  they  were  taken 
in  charge  by  Mr.  Harrington,  secretary  of  the  Niagara  Falls,  N. 
Y.,  Business  Men's  Association,  and  conducted  via  Prospect 
Park  and  a  special  train  of  electric  cars,  to  the  locality  where  the 
great  tunnel  is  being  constructed  with  the  object  of  utilizing  the 
vast  water  power  of  the  cataract.  It  is  impossible  within  the 
compass  of  this  article  to  enter  into  a  detailed  description  of 
this  work,  which  is  so  unique  and  gigantic  in  character  as  to  be 
the  object  of  world  wide  attention.  The  members  of  the  Associ- 
ation were  given  a  look  into  the  wheel  pit,  which  is  170  feet  deep, 
and  will  contain  half  a  dozen  inverted  turbines,  which  are  ex- 
pected to  develop  50,000  horse  power.  The  financial  results  of 
this  undertaking,  in  which  the  faith  of  the  construction  company 
is  represented  by  millions  of  dollars  expended  in  excavation, 
masonry  and  plant,  will  be  eagerly  looked  for. 

From  this  interesting  scene  the  company  were  conveyed  back 
to  the  town,  and  thence  by  electric  elevators  to  the  top  of  the 
observation  tower,  a  height  of  about  300  feet,  from  whence  a 
magnificent  view  is  obtainable  up  and  down  both  sides  of  the 
river.  Having  descended  from  the  tower,  a  few  minutes  sufficed, 
aided  by  the  inclined  railway  to  again  reach  the  deck  of  the 
"  Maid  of  The  Mist,"  where,  doffing  hats  and  bonnets,  and  en- 
casing themselves  in  rubber  suits  provided  for  the  purpose,  the 
excursionists  were  carried  by  the  powerful  little  steamer  to  within 
a  few  yards  of  where  thousands  of  tons  of  water  fell  each  minute 
from  the  crest  of  the  precipice  nearly  200  feet  above  their  heads. 
From  this  situtation  the  beauty,  grandeur  and  power  of  this 
great  exhibition  of  Nature  impress  themselves  most  deeply  on 
the  minds  of  the  beholder. 

Taking  leave  of  the  steamer  and  re-embarking  on  the  electric 
cars,  the  return  trip  to  Queenston  was  commenced,  the  terminus 
being  reached  at  5  o'clock.  Here  three  rousing  cheers  were 
given  for  Mr.  W.  A.  Grant,  Capt.  Carter  and  Mr.  Harrington, 
and  subsequently  on  the  return  trip  to  Toronto  on  board  the 
steamer,  a  series  of  formal  resolutions  were  passed  expressive  of 
the  thanks  of  the  Association  for  the  courtesies  extended  by  the 
Niagara  Navigation  Co.,  the  Niagara  Falls  Park  and  River 
Railroad  Co.,  Capt.  Carter,  representing  the  owners  of  the  Maid 
of  the  Mist  and  the  Niagara  Falls  Business  Men's  Association. 
A  resolution  was  also  adopted  appreciative  of  the  services  of 
the  Executive  officers  in  making  the  arrangements  for  the  trip. 

The  unanimous  verdict  is  that  a  more  interesting  and  profit- 
able feature  of  the  Convention  could  not  have  been  devised. 


ELECTRICAL  EXHIBITS. 
Below  are  printed  particulars  of  interesting  exhibits  of  elec- 
trical manufacturing  Companies  at  the  Industrial  Exhibition  : 

B\LL  ELECTRIC  LIGHT  COMPANY. 

This  company  had  at  the  Exhibition  the  following  apparatus  : 
one  1000  light  alternating  current  dynamo  with  transformers, 
and  complete  switch  board,  fitted  with  station  transformer, 


ammeter,  volt  meter,  potential  indicator,  and  high  and  low 
potential  lights,  indicating  the  exact  pressure  of  the  current  by 
red  and  blue  lights  without  the  necessity  of  coming  close  to  the 
switch  board  to  observe  the  volt  meter.  They  also  had  one 
800  light  direct  current  generator  operating  both  1 10  volt  incan- 
descent lights  and  220  volt  motors.  This  generator  was  connect- 
ed on  to  a  three  wiring  circuit  delivering  all  the  current  to  the 
Main  Building  both  for  incandescent  lights  and  motors,  also 
operating  all  the  incandescent  lamps  in  their  exhibit  and  five  or 
six  motors,  among  which  were  a  10,  7J,  5,  3,  and  i  horse-power. 
One  of  the  motors  was  belted  to  a  15  light  4  amp.  dynamo 
operating  the  arc  lamps  in  their  exhibit.  Connected  to  the 
direct  current  incandescent  dynamo  were  their  arc  lamps  for 
direct  incandescent  circuits,  and  on  the  alternating  dynamo, 
their  alternating  current  arc  lamps.  Among  the  other  apparatus 
shown  were  recording  watt  meters,  lamp  hour  recorders,  electric 
heaters,  electric  curling  irons,  etc.  The  exhibit  was  driven  by  a 
Doty  high  speed  engine,  the  looo  light  dynamo  being  close 
belted  to  one  drive  wheel  by  the  L.  P.  D.  transmission  device 
manufactured  by  Darling  Bros.,  Montreal.  In  another  space  in 
Machinery  Hall,  the  dynamo  for  supplying  about  100  Ball  arc 
lamps  to  the  Main  Building  and  Music  Pavilion  were  located, 
power  for  these  being  furnished  from  a  Wheelock  engine.  It 
may  be  noted  here  that  the  arc  lights  for  these  buildings  were  in 
operation  constantly  from  the  opening  night  until  the  closing 
without  any  hitch  whatever.  The  Ball  Co  have  illuminated  the 
Main  Building  since  1883  or  1884  with  the  exception  of  one 
year,  and  whenever  their  lamps  have  been  used  in  this  building 
it  has  never  been  left  in  darkness.  This  speaks  well  for  the 
reliability  of  the  system  as  it  would  be  a  serious  affair  to  have  a'll 
the  lights  go  out  in  this  building  when  it  is  crowded  as  it  usually 
is. 


ROYAL  ELECTRIC  COMPANY. 

The  neat  and  tasty  exhibit  made  by  the  Royal  Electric  Com- 
pany in  the  Machinery  Hall  is  worthy  of  more  than  passing  men- 
tion. All  their  apparatus  exhibited  was  in  active  operation, 
showing  in  service  their  arc,  alternating  and  direct  current 
systems,  as  well  as  their  motors.  The  large  switch  or  show 
board,  24  feet  long  and  12  feet  high,  was  artistically  laid  out 
with  all  the  different  articles  usually  appearing  on  a  switch 
board,  as  well  as  some  artistic  designs  worked  out  with  the 
various  electrical  supply  articles  and  incandescent  lamps.  A 
large  bank  of  transformers  were  located  at  the  foot  of  this  board 
and  from  which  the  various  lamp  signs  were  operated,  giving 
some  very  pretty  effects  Within  their  enclosure  was  a  large 
table  on  which  were  arranged  the  different  classes  and  kinds  of 
electrical  supplies  which  this  company  deal  in,  and  the  exhibit 
was  very  complete.  Last,  but  not  least  in  point  of  show  and 
general  interest,  was  the  exhibit  of  electrical  rooking  and  heating 
utensils,  which  comprised  sad  irons,  goose  irons,  polishing  irons, 
tea  kettles,  tea  and  coffee  pots,  stew  pan,  chafing  dish,  broilers, 
toasters,  pan  cake  griddles,  heaters,  etc.  The  centre  of  attrac- 
tion for  old  and  young  was  the  electric  curling  irons  where 
moustaches,  whiskers,  bangs,  frizzes  and  back  hair  were  curled 
free  of  charge.  Credit  is  due  the  Toronto  staff  of  "  the  Royal  " 
for  the  taste  displayed  in  the  decorations  and  arrangements  for 
running  the  machinery  and  apparatus. 


KAY  ELECTRIC  WORKS,  HAMILTON. 

The  Company's  exhibit  attracted  much  notice,  consisting  as 
it  did  of  constant  potential  dynamos  and  motors  in  all  sizes  and 
voltages.  Their  motors  are  adapted  for  either  lighting  or  power. 
Each  motor  is  supplied  with  an  automatic  self-lubricating  journal ; 
the  motors  are  also  self-lubricating,  so  that  they  are  capable  of 
being  operated  by  any  person  of  intelligence. 


PETERBOROUGH  CARBON  AND  PORCELAIN  CO. 

An  attractive  and  interesting  exhibit  of  goods  of  their  manu- 
facture was  made  by  the  above  Co.,  Mr.  J.  W.  Taylor,  the  mana- 
ger, being  most  of  the  time  personally  on  the  ground. 


BELL  TELEPHONE  COMPANY. 

A  prominent  feature  of  the  Main  Building  was  the  exhibit  of 
telephones,  annunciators,  fire  alarm  and  police  signal  telegraph 
systems,  made  by  the  above  company.  The  exhibit  was  in 
charge  of  Mr.  N.  C.  Marshall. 


BENNETT  &  WRIGHT. 

This  firm,  which  has  recently  engaged  in  the  business  of  elec- 
trical contracting  in  Toronto,  had  a  tasty  exhibit  of  electric 
apparatus,  of  which  the  Eddy  motors  were  a  prominent  feature 
and  attracted  considerable  attention.  They  also  had  an  exhibit 
of  Okonite  wires,  knife  switches,  cut-outs,  etc. 


T.  W.  NESS  &  CO. 

The  exhibit  of  this  Company  was  illuminated  by  a  magnificent 
electrolier  and  a  bank  of  50  colored  incandescent  lamps.  It  em- 
braced a  most  unique  assortment  of  telephones,  switch-boards, 
&c.,  (one  of  the  leading  lines  of  goods  produced  in  their  factory), 
main  line  instruments  with  Blake  or  carbon  transmitters,  for 
local  exchanges  and  private  lines.  Several  new  features  in  these 
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are  shown,  one  with  arm  rest  which  makes  the  circuit  Instead  of 
the  ordinary  hook,  another  with  pull  down  attachment  in  place 
of  the  side  crank.  Seveial  styles  of  desk  telephones  find  a  place, 
also  special  instruments  for  affording  communication  between 
the  different  departments  of  a  business  house.  Special  mention 
must  be  made  of  their  new  patented  automatic  warehouse 
'phone,  the  invention  of  Mr.  Ness,  having  an  automatic  switch 
attachment  which  immediately  returns  to  its  normal  position 
after  being  used  and  receiver  replaced.  A  very  large  electro 
mechanical  gong  is  shown,  this  is  part  of  fire  a  alarm  system  the 
firm  is  installing  at  Dundas,  but  all  kinds  of  electric  bells,  bat- 
teries, push  buttons,  medical  batteries,  electric  fans,  incandescent 
lamps,  electric  light  sundries  are  exhibited,  also  a  fine  assort- 
ment of  house  annunciators  of  their  manufacture.  These  are 
filled  with  gravity  drops.  ,    ,         ,  • 

The  firm  manufacture  a  full  line  of  telegraphic  apparatus  and 
a  spring  motor  for  running  the  phonograph.  A  very  convenient 
and  inexpensive  electro  medical  generator  "The  Hill"  was  kept 
busy  giving  shocks  to  the  visitors. 

The  firm  handles  the  Reliance  electric  lighting  and  power 
apparatus  and  exhibited  a  100  light  Rehance  dynamo  and  500 
Reliance  motor.  The  firm  had  also  an  interesting  exhibit  at  the 
Monsreal  Exposition.  The  factory  and  head  ofifices  are  located 
at  749  Craig  street,  Montreal.  The  Toronto  Branch  is  located 
at  106  King"  street  West. 


JOHN  STARR,  SON  &  CO. 

John  Starr,  Son  &  Co.,  of  Halifax,  N.  S.,  made  an  attractive 
display  of  "Unique"  telephones,  annunciators,  etc.,  of  their  own 
manufacture,  as  well  as  general  electric  supplies.  The  "  Unique  " 
telephones  are  now  in  universal  use  in  Canada,  both  for  exchange 
and  private  use,  and  are  giving  perfect  satisfaction.  The  princi- 
pal advantage  claimed  for  these  is  in  the  transmitter,  in  which 
there  is  no  spring  or  screw  adjustment  to  work  loose  or  become 
affected  by  atmospheric  changes,  etc.  The  "Star  Automatic " 
annunciator  is  a  ^reat  improvement  over  the  ordinary  drop, 
there  being  no  drops  to  require  re  setting,  and  the  vibration  shut- 
ter is  more  readily  discernible  than  the  ordinary  drop  or  needle. 
The  well  known  "  S.imson"  Battery,  for  which  this  house  is  sole 
agents  for  North  America,  occupies  a  prominent  position. 

This  Company  manufacture  and  control  a  number  of  excellent 
specialties,  in  which  they  do  a  large  business  in  Canada,  among 
which  is  the  "  Starr"  Incandescent  Lamp  for  which  a  number  of 
points  of  excellence  are  claimed. 


THE  STEAM  ENGINE  GOVERNOR  AND  ITS  REGULATOR.* 

By  Fred.  G.  Mitchell,  London. 

The  matter  of  governing  steam  engines  for  uniform  speed  and 
economy  in  the  use  of  steam  becomes  more  difficult  as  the  size 
of  the  engine  is  increased.  It  would  be  safe  to  say,  that  this 
device  absorbed  more  thought,  and  received  more  attention  from 
the  engineers  and  practical  inventors,  than  any  other  adjunct  of 
the  steam  engine. 

In  the  ordinary  governor,  the  principal  part  of  the  apparatuses 
consists  of  a  pair  of  balls  revolving  round  a  vertical  axis,  gener- 
ally driven  by  mitre-gear.  The  principle  of  centrifugal  force  as 
embodied  in  the  old  Fly-Ball  governor  of  Watts,  has  been  more 
resorted  to  than  any  other,  but,  aside  from  this  the  governor  has 
been  so  imwroved  altered  and  re-constructed  since  his 
time,  as  to  be  almost  unrecognizable,  but  still  the  old  principle 
is  there,  and  also  the  prominent  defects,  which  so  materially 
interfere  with  its  efficiency. 

The  first  of  these  is  friction  which  arises  from  the  joints,  etc. 
The  second,  unbalanced  force,  that  is  to  say,  the  same  force 
that  would  support  the  balls  in  any  plane,  would  not  raise  them 
to  a  higher  one.  The  third,  the  resistance  offered  to  the  centri- 
fugal force  by  weight  or  spring  being  not  adjusted  to  the  various 
load  and  steam  pressures. 

This  is  the  point  on  which  I  wish  to  be  understood,  and  I 
might  say  that  a  great  many  builders  and  practical  men  have 
overlooked  it. 

For  example  :  Take  a  200  h.  p.  engine  running  75  revolutions 
per  minute  and  a  40  lb.  spring  offering  a  resistance  to  the 
centrifugal  force  of  the  governor  balls,  the  balls  are  revolving  in 
their  normal  plane,  and  the  spring  is  expanded  or  drawn  one 
inch,  that  simply  means  that  the  balls  had  to  store  40  pounds 
momentum  to  move  that  spring  one  inch.  Suppose  the  steam 
is  cut  off  at  half  the  stroke,  and  part  of  the  load  was  thrown  off 
enough  so  that  the  steam  would  have  to  be  cut  off  at  quarter  the 
stroke,  then  the  balls  would  have  to  reach  a  higher  plane,  and 
the  spring  expanded  say  another  inch,  this  would  mean  that 
the  balls  would  have  to  store  40  pounds  more  momentum, 
which  calls  for  a  great  increase  of  speed  in  the  engine.  But 
there  would  not  be  so  great  a  variation  in  the  engine  if  the 
resistance  offered  to  the  centrifugal  force  was  uniform,  and  still 
less  if  the  resistance  was  decreased  as  the  centrifugal  force 
increased,  or  in  other  words,  if  the  resistance  offered  to  the 
balls  woulfl  balance  them  at  any  plane,  then  the  slightest  varia; 
tion  would  be  maintained.  It  may  be  illustrated  in  this  way  ; 
If  we  place  100  pounds  on  the  platform  of  a  scale  and  balance  it 
on  or  with  the  beam,  it  is  quite  consistent  that,  if  we  take  10  lbs. 

Paper  read  at  the  annual  convention  of  the  Canadian  Association  of  Stationary 
Engineers,  Sept.  7th,  1893. 


off  the  platform,  we  will  have  to  decrease  the  weight  on  the 
beam  accordingly,  if  we  want  it  to  balance. 

Now  we  will  endeavor  to  see  why  the  weight  or  resistance  is 
applied  to  the  centrifugal  force  of  a  govenor,  if  the  balls  revolv- 
ing in  their  normal  plane  and  of  course  centrifugal  force  tends 
out.  When  the  load  is  thrown  off  the  engine  and  no  resistance 
offered  to  the  governor  by  means  of  weight  or  springs,  at  the 
slightest  variation  the  balls  will  ascend  to  the  proper  plane,  but 
should  the  load  be  thrown  on  the  engine,  the  balls  willagain  have 
to  come  to  a  lowei  plane.  Their  re-action  depends  on  the  gra- 
vitation of  the  balls,  which  does  not  overcome  the  momentum 
without  a  great  reduction  in  their  speed,  therefore  we  will  have 
to  place  resistance  to  assist  and  act  with  the  gravitation. 

The  economy  of  a  good  governor  should  be  appreciated  by 
owners  of  steam  engines  because  the  extra  amount  of  steam  re- 
quired to  drive  a  heavy  addition  of  load  on  an  engine  is  supris- 
ingly  small,  provided  that  the  engine  can  get  the  steam  at  the 
very  instant  the  load  is  applied  and  before  the  momentum  of  the 
machinery  becomes  much  reduced,  but  let  the  engine  once  get 
below  the  speed,  the  circumstances  will  be  very  different. 


DYNAMOS  RUN  BY  GAS  AND  OIL  ENGINES. 

As  yet  very  little  has  been  done  in  the  United  States  in  the 
way  of  running  dynamos  by  gas  or  oil  engines,  says  Electrical 
Industries.  Many  types,  however,  of  both  of  these  are  shown  in 
Machinery  Hall.  Among  those  deserving  special  mention  is 
the  safety  oil  engine,  a  three  and  a  half  horse  power  machine 
after  the  Hornsby-Akroyd  patent,  and  made  by  R.  Hornsby  & 
Sons,  Limited,  of  Grantham,  England. 

This  engine  using  crude  petroleum  of  300  degrees  flash  test  is 
said  to  consume  but  three-quarters  of  a  pint  of  oil  fuel  per  horse 
power  per  hour,  and  as  run  at  this  exhibition  fuel  tor  it  is  said 
to  cost  less  than  a  cent  per  hour.  The  supply  of  oil  is  carried 
in  a  tank  forming  a  part  of  the  foundation  box,  and  is  automati- 
cally pumped  into  the  combustion  chambers  as  needed  after  the 
machine  is  started. 

The  engine 's  somewhat  like  the  Otto  gas  engine,  and  works 
on  the  Otto-cycle  principle.  A  hot  combustion  chamber  at  the 
rear  end  of  the  cylinder  receives  oil  and  air,  vaporizes  the 
former,  and  after  mixing  it  with  the  air  the  gas  thus  formed  is 
exploded  by  the  compression  of  the  piston  forcing  it  into  and 
against  the  hot  combustion  chamber.  To  start  the  machine,  a 
lamp  underneath  this  combustion  chamber  is  lighted,  and  a 
blower  provided  for  the  purpose  is  turned  by  hand  to  heat  the 
chamber  up  to  a  cherry  red.  When  this  is  accomplished,  which 
takes  but  three  or  four  minutes,  the  light  is  extinguished  and 
and  the  chamber  is  kept  hot  by  the  compression  and  explosion 
of  the  oil  gas,  an  explosion  taking  place  once  during  each  two 
revolutions  of  the  fly-wheel. 

This  particular  engine  is  belted  to  a  castle  dynamo  of  24  lamp 
capacity,  and  the  regulation  of  speed  is  very  perfect,  no  varia- 
tion being  noticeable  when  the  load  is  all  cut  off  or  all  thrown 
on.  The  dynamo  was  built  by  J.  H.  Holmes  &  Co.,  of  New- 
castle-on-Tyne,  England,  and  is  of  much  the  same  type  as  the 
Crocker-Wheeler  Dynamo  of  this  country.  It  is  very  slow 
speed  for  the  size,  running  at  not  over  a  thousand  turns  per 
minute.  There  is  a  large  field  here  for  engines-  of  this  type  as 
the  Americans  have  scarcely  become  aware  of  the  fact  that  oil 
engines  are  very  useful  as  well  as  inexpensive  for  producing 
electric  currents.  The  foreign  firms  at  the  Fair  have  already 
noticed  this  fact  and  are  preparing  to  supply  the  demand. 


BOILER  COVERING  AND  THE  CONSUMPTION  OF  COAL. 

Some  experiments  on  the  influence  of  boiler  coverings  on  the 
consumption  of  fuel,  says  Scientific  America?!,  have  just  been 
concluded  on  the  railways  of  south-west  Russia.  It  was  found 
that  cooling  was  more  rapid  while  working  than  when  stationary 
save  when  a  double  coveting  of  felt  was  used.  The  heat  lost  in 
24  hours  by  a  boiler  was  30  square  metres  of  surface  containing 
water  at  a  temperature  of  144°,  and  exposed  to  an  exterior  tem- 
perature of  8"5°,  corresponded  to  133  kilos,  of  coal  if  the  boiler 
were  uncovered,  to  155  kilos,  if  there  were  a  thin  metal  cover- 
ing, to  130  kilos,  if  there  were  a  double  felt  covering,  and  to 
103  kilos,  in  the  case  of  a  cork  covering.  For  an  average 
daily  consumption  of  1,164  kilos.,  the  covering  of  the  boiler  re- 
presented about  24  per  cent,  and  8"i  per  cent,  of  the  consump- 
tion of  coal. 


telegram-delivery-sundAy  law. 

The  Supreme  Court  of  Georgia  held,  in  the  recent  case  of 
Willingham  vs.  Western  Union  Telegraph  Company,  that  where 
a  telegraphic  message  delivered  on  Sunday  for  transmission  did 
not  show  on  its  face  that  it  related  to  a  subject  matter  which 
would  render  transmission  and  delivery  a  work  of  necessity  or 
charity,  and  where  there  was  no  averment  in  the  declai^ition 
either  that  the  dispatch  in  question  did  relate  to  such  a  subject 
matter,  or  that  the  telegraph  company,  its  agent  or  servant,  was 
informed  that  it  had  relation  to  any  such  matter,  the  failure  to 
transmit  and  deliver  it  on  Sunday  was  not  actionable. 


A  large  deposit  of  white  mica  has  been  discovered  by  Mr. 
John  Wallingford,  of  Tenipleton,  at  Eau  Claire,  Ont.,  on  the 
line  of  the  C.  P.  railway.  The  quahty  is  said  to  be  equal  to  the 
Carolina-  No.  i  mica. 
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THE  LIFE  AND  CONSUMPTION  OF  ENERGY  OF 
GLOWLAMPS. 

Messrs.  Siemens  &  Halske  have  made  a  large  number  of  ac- 
curate tests  on  this  important  subject  with  their  own  lamps  as 
well  as  with  those  of  other  makers. 

From  the  results  which  are  given  in  the  following  table  it 
seems  perfectly  clear  that  lamps  consuming  less  than  3  to  3! 
watts  per  candle  cannot  be  recommended  for  practical  use. 

The  final  figures  in  the  first  column  give  the  average  life  of 
the  different  kinds  of  lamps. 


The  average  life  of  glow  lamps,  therefore,  is  : 


Lamps  of  i  Yz  watts  per  candle   45  burning  hours. 

"       2  "    200     "  " 

1%  "    450  " 

3  "    1000  " 

■    "       3K  "    1000  " 


SPARKS. 

The  City  Engineer  of  London,  Ont,  has  prepared  a  statement  ot  the 
probable  cost  of  an  electric  light  plant  for  street  lighting. 

The  Brantford  City  Council  has  resolved  that  the  contract  for  street  light- 
ing be  granted  the  Brantford  Electric  and  Power  Company  for  five  years,  at 
23  cents  per  lamp  per  night. 

The  Nova  Scotia  Power  Company  has  given  notice  pf  its  intention  to  oper- 
ate its  lines  of  street  railway  by  the  electric  system  of  motor  power. 

At  the  annvial  general  meeting  of  the  shareholders  of  the  Montreal  Park 
and  Island  Electric  Railroad  Company,  held  recently,  the  following  direc- 
tors were  elected  :  Hon.  Louis  Beaubien,  president;  Hon.  J.  R.  Thibeau 
deau,  vice-president;  R.  L.  Gault,  treasurer ;  Maurice  Perrault,  secretary  ; 
David  Morrice,  Henry  Hogan  and  M.  S.  Lonergan. 


WORKING  STRENGTH  OF  BOILERS. 

The  followinj^  table  gives  the  safe  working  strength  of  single 
riveted  and  of  double  riveted  boilers  of  various  thicknesses  and 
diameters,  allowing  a  factor  of  safety  of  six,  and  using  iron  of 
50,000  pounds  tensile  strength  per  squ'ire  inch.  The  single  riv- 
eted shell  is  assumed  to  be  56  per  cent,  as  strong  as  if  non-riveted  ; 
the  double  riveted,  70  per  cent. : 


DIAM. 

'  THICKNES.S 

1  SINGLE 

DOUBLE 
Kl  Vr.  J 
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1  Inches. 

Pounds. 
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A  NOVEL  INDICATOR  GEAR. 

In  testing  an  engine  at  Sibley  College,  as  described  in  Gassier  s  Maga- 
zine, Prof.  Carpenter  employed  a  form  of  mdicator  gear  which,  to  us,  is 
novel,  and  as  it  has  some  features  which  should  make  it  useful  and  con- 
venient, we  append  a  description  of  it  with  illustration.  To  reduce  the 
motion  of  the  piston  to  the  travel  of  the  indicator  barrel,  there  is  attached 
to  the  cross-head  of  the  engine  an  inclined  plane  in  the  form  of  a  triangle, 
a,  b,  c,  the  side,  c,  b,  of  which,  is  made  slightly  longer  than  the  stroke  of 


the  engine,  and  the  side,  a,  b,  is  made  a  little  longer  than  the  desired  travel, 
or  diagram  length.    Pivoted  at  the  end  of  the  slide  bar  i?  a  bell  crank  lever, 
d,  e,  n,  in  which  e,  d,  is  equal  to  e,  n.    The  angle,  a,  c,  b,  is  thus  such  that 
i 

its  tangents — ,  S  being  the  engine  stroke  and  /  the  diagram  length.  This, 

s 

of  course,  on  the  basis  of  the  bell  crank  lever  being  equal  armed. 

The  end,  n,  of  the  bell  crank,  slides  on  the  sloping  face  of  the  cam,  and 
the  indicator  cord  is  attached  at  d,  and  the  arm  e,  d,  is  of  course  to  be 
exactly  vertical  when  the  engine  is  at  mid-stroke.  The  motion  is  not  exact- 
ly correct,  as  shown,  for  the  point  d  rises  and  falls  as  it  traverses  its  small 
arc  of  motion,  but  this  may  be  corrected  by  adding  a  curved  rim  to  the  lever 
on  which  the  cord  may  wrap  ;  this  rim  to  be  stuck  from  the  centre,  e.  We 
have  added  this  circular  segment,  f.  Theoretically,  too,  n  should  be  a 
knife-edge,  to  ensure  accuracy.  The  convenience  of  this  device  is  felt  when 
takmg  many  diagrams.  The  lever,  e,d,  may  always  be  held"  back,  so  that 
n  is  held  clear  of  the  cam,  and  no  movement  is  given  to  the  indicator,  and 
it  can  be  as  easily  released  into  working  position  again.  There  is  no  fumb- 
ling with  cords  or  taking  up  slack,  and  no  frantic  grasping  after  the  cord 
hooks  or  the  little  tent  rope  tighteners  ;  but  once  fixed  to  length,  the 
indicator  cords  may  be  left  undisturbed.  The  inertia  effects  are  said  to  be 
small,  and  there  is  not  a  great  deal  of  cord  to  stretch  and  render  the  dia- 
grams untrue.  Brass  wit e  is  said  to  be  a  very  unstretchable  material  for 
the  cord,  and  we  have  tried  it  though  not  with  special  success  in  general 
work.  The  device,  however,  with  its  fixed  and  continuously  stretched 
cords,  appears  to  offer  a  chance  for  using  wire  without  the  disadvantages 
which,  perhaps,  others  than  the  wrilec  have  found  to  appreciate  it. 


A  charter  his  been  applied  for  the  formation  of  a  company  to  build  an 
electric  street  railway  from  Gait  to  Berlin.  Mr.  T.  M.  Burt,  manager  of 
the  Berlin  and  Waterloo  Street  Railway,  is  one  of  the  directors. 

The  Port  Arthur  Electric  Railway  is  now  completed.  It  connects  the 
three  towns.  Port  Arthur,  Fort  William  and  West  Fort  William,  and  is 
eight  miles  in  length.  Trains  run  between  these  towns  at  intervals  of  one 
hour. 


1-5  Watts. 


2'o  Watts. 


2"5  Watts. 


3'o  Watts. 


3'5  Watts. 
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in  Engineers'  Hall,  Craig  street.  Presiaent,  Jos.  Robinson  ;  first  vice- 
president,  H.  Nuttall  ;  second  vice-president,  Jos.  Badger  ;  secretary,  J.  J. 
York,  Board  of  Trade  Building ;  treasurer,  Thos.  Ryan. 


Brandon,  Man.,  Branch  No.  1.— Meets  ist  and  3rd  Friday  e^ch 
month,  in  City  Hall.  A.  R.  Crawford,  President ;  Arthur.  Fleming. 
Secretary. 

St.  Laurent  Branch  No.  2. — Meets  ist  and  3rd  Tuesday  each  month, 
in  Mechanics'  Institute,  204  St.  James  street.  Matthais  Guiniond,  Presi- 
dent ;  Alfred  Latour,  Secretary,  306  Delisle  street,  St.  Cunegonde. 

Guelph  Branch  No.  6. — Meets  ist  and  3rd  Wednesday  each  month  at 
7:30p.m.    J.  A.  Angell,  President;  C.  Jorden,  Secretary. 

Ottawa  Branch,  No.  7.  —  Meets  2nd  and  4th  Tuesday,  each 
month,  corner  Bank  and  Sparks  streets  ;  J.  H.  Thompson,  President  ;  Wm. 
O'Brien,  Secretary. 

Dresden  Branch  No.  8. — Meets  every  2nd  week  in  each  month;  Thos. 
Merrill,  Secretary. 

Berlin  Branch  No.  9. — Meets  2nd  and  4th  Saturday  each  month  at 
8  p.  m.    W.  J.  Rhodes,  President ;  G.  Steinmetz,  Secretary,  Berlin  Ont. 

Kingston,  Association  Stationary  Engineers. — Meets  twice  each 
month  over  No.  i  Fire  Station.  J.  Devlin,  President ;  W.  Gilmour,  P.  O. 
Box  699,  Secretary. 
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board  of  examiners. 
President,  A.  E.  Edkins,  -  139  Borden  St.,  Toronto. 

Vice-President,  R.  Dickinson,  -  Electric  Light  Co. ,  Hamilton. 
Registrar,  A.  M.  Wickens,       -  -     280  Berkeley  st  ,  Toronto. 

Treasurer,  R.  Mackie,       -         -  28  Napier  St. ,  Hamilton. 

Solicitor,  J.  A.  McAndrews,  -  Toronto. 

Toronto— A.  E.  Edkin-;,  A.  M.  Wickens,  E.  J.  Phillips,  F.  Donaldson. 

Hamilton — P.  Siott,  R.  Mackie,  R.  Dickinson. 

Petekboro' — S.  Potter,  care  Edison  General  Electric  Co. 

Brantford — A.  Ames,  care  Patterson  &  Sons. 

Kingston — J.  Devlin  (Chief  Engineer  Penetentiary),  J.  Campbell. 

London— F.  Mitchell. 

Information  regarding  examinations  will  be  furnished  on  application  to 
any  member  of  the  Board. 


The  Toronto  electric  light  and  gas  companies  are  said  to 
be  greatly  agitated  by  the  statement  of  Mr.  E.  A.  Macdonald 
that  when  his  canal  scheme  materializes  the  millions  of  dol- 
lars invested  by  these  companies  will  not  be  worth  5  cents  on 
the  dollar. 


In  order  to  present  our  to  readers  full  reports  of  the  recent 
electrical  and  engineering  conventions,  it  has  been  found  neces- 
sary to  add  twelve  additional  pages  to  the  size  of  this  number  of 
The  News.  After  having  done  this  we  are  compelled  to  hold 
over  a  number  of  interesting  articles,  including  most  of  the 
papers  read  at  the  engineers'  convention,  and  the  second  instal- 
ment of  Mr.  Tesla's  lecture. 


The  Convention  of  the  Canadian  Association  of  Stationary 
Engineers  in  Montreal  last  month  was  the  most  important  that 
has  yet  been  held.  A  new  and  valuable  feature  of  the  two  last 
conventions  was  the  papers  on  engineering  subjects  and  the 
discussion  thereon.  This  feature  is  one  which  is  directly  in  line 
with  the  main  object  of  the  Association,  namely,  the  improve- 
ment of  the  educational  status  of  engineers.  To  the  western 
delegates  the  visit  to  Montreal  was  one  of  much  pleasure  and 
profit,  and  the  generous  hospitality  meted  out,  to  them  by  their 
Montreal  brethren,  and  by  the  citizens  of  Montreal,  impressed 
them  with  pleasant  recollections  of  the  occassion.  The  success 
of  the  Montreal  meeting  should  prove  an  incentive  to  the  offi- 
cers and  members  of  the  Executive  and  Subordinate  Associa- 
tions to  push  on  with  increased  earnestness  the  work  in 
which  the  Association  has  already  achieved  such  encouraging 
success. 


The  third  Convention  of  the  Canadian  Electrical  Association, 
to  a  report  of  the  proceedings  of  which  much  space  in 
this  number  is  devoted,  was  in  every  way  a  most  emphatic  suc- 
cess. The  papers  were  of  a  high  order,  and  gave  rise  to  inter- 
esting and  valuable  discussions.  By  means  of  papers  such  as 
the  one  presented  by  Mr.  McFarlane,  the  Association  will  be 
the  means  of  collecting  much  interesting  data  concerning  the 
early  history  of  electrical  matters  in  Canada  which  might  other- 
wise be  lost,  and  which  will  form  a  valuable  record  in  years 
to  come.  The  Association  was  fortunate  in  having  present  at 
this  Convention,  not  only  members  from  all  parts  of  Ontario 
and  a  good  delegation  from  Quebec,  but  also  representatives  of 
the  Northwest  Territories  and  British  Columbia  in  the  persons 
of  Mr.  Alex.  Taylor,  of  Edmonton,  and  Mr.  H.  W.  Kent,  of 
Vancouver.  Next  year  when  the  Convention  shall  be  held  in 
Montreal,  it  is  hoped  that  Nova  Scotia  and  New  Brunswick 
will  also  be  represented.  The  decision  to  have  the  next  Con- 
vention in  Montreal  will  no  doubt  tend  to  give  the  Association 
a  more  cosmopolitan  character.  Our  advices  are  that  the 
selection  of  that  city  for  the  Convention  of  1894  has  given  rise 
to  a  feeling  of  much  pleasure  amongst  the  electrical  fraternity, 
and  doubtless  no  effort  will  be  wanting  on  their  part  to  insure 
its  success.  The  re-election  of  the  chief  executive  officers  for 
a  third  term  was  to  them  at  least  a  quite  unexpected  turn  of 
events,  and  must  be  regarded  as  implying  entire  satisfaction  on 
the  part  of  the  membership  with  the  manner  in  which  they  have 
discharged  their  duties.  The  steady  increase  in  membership  is 
a  gratifying  sign  of  progress.  If  during  the  coming  year  mem- 
bers will  individually  put  forth  effort,  the  Association  at  the  next 
Convention  will  show  a  membership  of  200. 
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PROCEEDINGS  OF  THE  FOURTH  ANNUAL  CONVENTION. 


The  Canadian  Association  of  Stationary  Engineers  met  in 
annual  convention  in  Engineers'  Hall,  Craig  street,  Montreal,  at 
10  o'clock  a.m.  on  Thursday,  Sept.  7th.  The  proceedmgs,  in 
pursuance  of  the  programme  published  in  the  Electricai, 
News  for  September,  extended  over  three  days.  The  delegates 
from  the  various  associations  outside  of  Montreal  were  met  by 
the  local  brethren  on  their  arrival  in  the  city  and  escorted  to  the 
City  Hotel  wheie  arrangements  had  been  made  foi  their  accom- 
modation. The  various  Associatious  were  represented  by  the 
following  delegates  ; 

Montreal,  No.  i.— Bros.  J.  J.  York,  H.  Nuttall  and  J.  G. 
Robertson. 

Montreal,  No.  2. — Bros.  A.  Latour,  R.  Drouin  and  J.  A.  Har- 
tenstein. 

Toronto,  No.  i. — Bros.  G.  C.  Mooring,  G.  Gilchrist  and  W. 
Sutton. 

Hamilton,  No.  2. — Bros.  P.  Stott  and  D.  Robertson. 

Brantford,  No.  4.— Bro.  T.  Pilgrim. 

London,  No.  5. — Bro.  H.  Gildhart. 

Guelph,  No.  6.— Bro.  R.  W.  Green. 

Ottawa,  No.  7. — Bros.  J.  H.  Thompson  and  F.  Robert. 

Dresden,  No.  8.— Bro.  T.  King. 

Berlin,  No.  9. — Bro.  Angell. 

President. — Bro.  A.  E.  Edkins. 

Vice-President. — Bro.  Geo.  Hunt. 

Secretary. — Bro.  W.  G.  Blackgrove. 

Treasurer. —Bro.  R.  Mackey. 

Conductor. — Bro.  C.  Heal. 

District  Deputy  (Montreal). — Bro.  Thos.  Ryan. 

(London).— Bro.  F.  Mitchell. 
"  "       (Guelph).— Bro.  J.  A.  Angell. 

Doorkeeper. — Bro.  F.  Robert. 

Also  Bros.  A.  M.  Wickens  and  Chas.  Kinsey. 

The  convention  opened  with  the  following  address  of  welcome 
from  District  Deputy  Bro.  Thos.  Ryan. 

"  As  District  Deputy  of  this  city,  I  am  called  upon  by  the 
brethren  of  Montreal  No.  i  and  St.  Laurent  No.  2  to  address  a 
few  words  to  you  previous  to  the  opening  of  this  convention. 

"  At  last  year's  meeting  in  Hamilton  it  was  decided  that  the 
convention  of '93  should  be  held  in  Montreal,  and  the  brethren 
here  were  very  much  pleased  at  this  decision  and  thank  you  for 
it.  I  know  it  is  a  long  distance  for  many  of  you  to  come,  but  I 
sincerely  hope  that  when  you  return  you  will  not  regret  the  labor 
and  inconvenience  it  has  caused  you. 

"As  the  humble  representative  of  Montreal  No.  land  St. 
Laurent  No.  2,  I  now  bid  you  all  a  cordial  and  a  hearty  welcome 
to  our  city  and  our  hall.  I  am  pleased  to  see  so  many  of  you 
present  and  would  be  still  better  pleased  to  see  a  larger  number. 
I  trust  your  stay  here  will  be  a  pleasant  one.  A  committee  has 
been  appointed  to  look  after  your  comfort  and  entertainment, 
and  I  hope  they  will  do  their  duty.  This  committee  has  also 
published  a  Souvenir  Number  of  this  convention,  which  we 
trust  will  meet  with  your  approval  and  acceptance.  A  copy  will 
be  placed  in  the  hands  of  each  member  of  the  association.  The 
programme  of  the  three  days'  proceedings  is  in  your  hands,  and 
will  be  carried  out  as  far  as  circumstances  will  permit. 

"  I  hope  that  the  deliberations  of  this  convention  will  be  the 
means  of  improving  the  working  of  our  subordinate  lodges,  and 
tend  to  strengthen  and  combine  the  whole  body  in  the  bonds  of 
brotherly  love  and  friendship.  As  a  district  deputy  I  have  not 
much  to  say.  Unfortunately  this  district  of  Quebec  is  so  far 
composed  of  but  Montreal  No.  i  and  St.  Laurent  No.  2.  I  hope 
in  another  year  it  may  be  different.  With  regard  to  the  two 
associations  of  this  city  the  utmost  peace  and  harmony  have  pre- 
vailed between  them.  They  are  slowly  but  surely  progressing, 
not  so  much  perhaps  in  the  way  of  numbers  as  in  the  quality  of 
the  material. 

"  I  will  not  detain  you  further,  but  simply  close  by  wishing 
that  you  may  all  have  a  good  time  and  enjoy  yourselves  thor- 
oughly, and  that  the  convention  of  1893  may  always  be  looked 
back  upon  with  pleasure  and  profit  to  all." 

After  the  appointment  of  a  committee  to  draft  a  reply  to  the 
address  of  welcome,  and  the  reception  of  the  report  of  the  com- 
mittee on  credentials,  the  President,  Mr.  A.  E.  Edkins,  delivered 
the  following  address  : — 

PRESIDENT'S  ADDRESS. 

Another  year  has  been  added  to  the  life  of  this  organization, 
since  we  met  last  in  convention  to  advise  each  other  and  to  le- 
gislate for  the  different  associations  which  we  are  again  here  to 
represent. 

It  is  then,  brethren,  with  no  small  degree  of  pleasure  that  I 
take  this  opportunity  of  addressing  a  few  remarks  to  you,  at  the 
commencement  of  what  has  every  prospect  of  being  the  most 
successful  convention  that  this  association  has  yet  held. 

When  I  look  around  in  this  hall  and  see  the  well-known  faces 
of  such  old  friends  of,  and  indefatigable  workers  for,  our  associa- 
tion, as  are  here  assembled  to-day,  I  am  at  once  convinced  of 
the  fact  that  the  subordinate  associations  have  used  good  judg- 
ment in  their  selection  of  delegates  to  represent  them  on  this 


occasion.  I  am  pleased  to  be  able  to  report  that  during  the 
past  year  the  work  of  organizing  new  associations  has  progress- 
ed favorably,  owing  chiefly  to  the  able  assistance  which  has 
been  rendered  me  by  the  District  Deputies.  New  associations 
have  been  organized  at  Guelph,  Ottawa,  Berlin  and  Dresden  ; 
all  of  which  are  now  good,  strong  associations,  and  are  pushing 
the  good  work  in  their  several  localities. 

A  large  amount  of  work  has  been  done  towards  organization 
in  Deseronto,  (ialt,  Seaforth,  Goderich,  Halifax,  N.  S.,  and 
sevci  al  other  places,  which  we  trust  may  be  productive  of  good 
results  in  future. 

There  has  been  for  some  time  past  an  Association  of  Station- 
ary Engineers  working  in  Kingston,  Ont.,  and  I  have  tried  to 
induce  them  to  take  out  a  charter  from  the  Executive  Council, 
and  thus  become  one  of  us,  but  unfortunately  (I  consider  both 
for  you  and  us)  I  have  not  yet  been  successful  in  doing  so.  I 
am  given  to  understand  that  the  Kingston  Association  is  work- 
ing on  precisely  the  same  lines  as  the  C.  A.  S.  E.,  and  will,  I 
trust,  be  working  under  one  of  our  charters  in  the  coming  term. 

I  took  on  myself  the  responsibility  of  inviting  our  brother 
engineers  in  Kingston  to  send  a  representative  to  this  conven- 
tion, and  I  have  every  reason  to  believe  that  in  the  event  of 
their  doing  so  he  will  be  heartily  welcome  among  us.  I  trust 
that  during  this  meeting  the  members  and  delegates  will  be  on 
hand  promptly,  at  such  times  as  may  be  arranged  for  the  trans- 
action of  business,  in  order  that  the  work  of  the  convention  may 
not  be  delayed. 

I  notice  in  looking  over  the  programme  that  ample  time  has 
been  set  apart  for  pleasure  and  recreation  by  the  Entertainment 
Committee,  so  that  there  will  be  no  need  to  allow  that  to  inter- 
fere with  business.  There  will,  I  have  no  doubt,  be  several  matters 
of  importance  to  the  association  brought  up  during  this  meeting 
for  your  consideration,  and  I  would  ask  you  to  give  the  same 
your  most  careful  attention,  keeping  in  view  at  all  times  the  fact 
that  you  are  here  as  the  choice  of  your  respective  associations  to 
legislate  for  and  in  their  best  interests,  and  in  doing  this  you 
will  keep  in  view  the  best  interests  of  the  C.  A.  S.  E.,  as  a  body. 

I  would  respectfully  ask  this  convention  to  take  some  steps  for 
the  payment  to  Toronto  No.  i  Association  of  the  amount  due  it 
for  the  supplies  and  stock  which  were  handed  over  to  the  Exe- 
cutive when  that  body  w,is  formed.  This  is  a  matter  which 
should  have  been  attended  to  long  ago,  as  it  now  appears  to 
have  assumed  the  shape  of  a  grievance  between  some  of  the 
members  of  Toronto  No.  i  and  the  Executive,  and  is  always 
brought  up  in  the  event  of  an  account  being  rendered  by  the 
Executive  against  Toronto  No.  i.  I  would  therefore  sug- 
gest that  this  convention  take  steps  towards  the  payment  of  said 
claim.  I  have  noticed  during  the  past  year  that  we  are  gaining 
ground  with  the  manufacturers,  many  of  whom  have,  when  re- 
quiring an  engineer,  sent  to  the  association  in  place  of  advertis- 
ing in  the  daily  press.  This  should  be  very  gratifying  to  us  ; 
and  I  trust  that  during  the  coming  term  each  member  will  make 
it  his  business  to  bring  the  association  and  its  work  to  the  notice 
of  his  fellows  in  some  way  or  other.  It  appears  to  be  a  hard 
matter  to  gain  the  confidence  and  good-will  of  the  Canadian 
steam  user  (with  of  course  some  exceptions). 

We  are  building  up  an  organization  of  which  we  can  be  proud. 
Our  motto  is  Safety,  Reliability,  Economy  and  Intelligence. 
Each  of  these  characteristics  is  indispensable  to  a  competent 
engineer.  The  objects  of  our  association  are  the  elevation  of 
the  stationary  engineer,  helping  each  other  in  time  of  sickness, 
and  the  education  of  each  other  in  the  most  approved  and  eco- 
nomical methods  of  steam  engineering.  We  leave  the  matter  of 
wages  to  be  settled  between  each  individual  and  his  employer, 
as  we  recognize  the  identity  of  interest  between  them,  and  we  do 
not,  neither  will  we,  countenance  any  project  or  enierprise  that 
may  interfere  with  perfect  harmony  between  them. 

One  would  suppose  that  any  organization  working  on  these 
lines  would  at  once  receive  the  hearty  co-operation  of  all  steam 
users.  Yet  such  is  not  the  case,  and  why  I  am  at  a  loss  to  ap- 
prehend. We  invite  our  employers  to  become  honorary  mem- 
bers of  the  association  and  attend  any  or  all  of  the  meetings,  and 
see  for  themselves  as  to  the  work  we  are  trying  to  do.  Yet  in 
the  face  of  all  this,  many  of  them  appear  to  look  pn  us  with  a 
certain  amount  of  distrust.  I  know  for  a  fact  that  in  the  Prov- 
ince of  Ontario  a  great  deal  of  harm  has  been  done  by  some  of 
the  members  of  the  Local  House,  who,  after  wasting  their  own 
time  in  filling  an  arm-chair  during  the  session,  have  gone  back 
to  their  constituents  and  told  them  how  the  stationary  engineers' 
"  Labor  League"  had  tried  to  pass  a  law  to  compel  all  steam 
users  to  employ  only  engineers  holding  ceitificates,  whose  ser- 
vices would  be  worth  so  many  dollars  per  day.  This  has  been 
done  to  my  own  knowledge,  and  has  been  the  means  of  raising 
much  opposition  against  us  in  some  places. 

But  this  association  can  afford  to  ignore  such  things.  We  are, 
as  I  said  before,  gaining  ground,  and  a  good  cause  must  triumph 
eventually.  We  can  now  count  as  our  friends  many  steam  users 
and  engineers  also,  who,  at  the  organization  of  the  association, 
were  very  much  opposed  to  us,  and  I  firmly  believe  there  is  a 
great  future  for  this  association. 

I  trust  to  see  the  day  when  there  shall  be  an  association  in 
every  town  in  Canada  where  fifteen  engineers  are  employed. 
The  great  difficulty  in  organizing  new  associations  appears  to  be 
owing  to  the  fact  that  in  many  towns  the  engineers  themselves 
seem  very  indifferent  toward  their  own  education  and  advance- 


156 


EliECTf^IGflli  NEWS 


October,  1893 


ment  in  their  chosen  calling  ;  and  in  such  cases  we  can  only 
wait  till  their  eyes  are  opened,  so  that  they  can  see  things  in 
their  proper  light.  In  some  towns  associations  might  be  formed 
but  for  the  fact  that  some  of  the  engineers  will  not  join,  and  try 
all  in  their  power  to  throw  cold  water,  as  it  were,  on  the  scheme, 
in  order  to  discourage  the  rest.  And  some  complain  of  the  cost 
of  maintaining  an  association,  and  give  as  their  excuse  that  they 
can't  afford  it.  This,  as  you  all  know,  is  a  mistake,  as  the 
associations  wherever  formed  have  eventually  been  the  means  of 
doing  an  amount  of  good  largely  in  excess  of  the  cost  of  main- 
tenance. In  localities  where  engineers  themselves  have  no 
ambition  in  the  way  of  self-improvement,  it  would  in  my  estima- 
tion be  a  mistake  to  start  an  association,  as  it  would  soon  be 
suspended.  But  in  places  where  even  ten  good  members  can  be, 
enrolled,  who  will  meet  together  for  mutual  instruction  in  their 
callinj^,  I  believe  that  such  associations  would  be  productive  of 
much  good  to  all  concerned. 

Now  a  few  words  in  reference  to  the  future  prospects  for 
engineers.  It  has  been  said  frequently  during  the  last  few  years 
that  no  engineers  would  soon  be  required  owing  to  the  electric 
motor  coming  into  use  for  driving  machinery.  That  many 
small  steam  engines  have  been  replaced  by  electric  motors  I  am 
well  aware  ;  but  as  a  rule  no  engineer  was  employed  in  charge 
of  these  small  engines,  and  therefore  (with  few  exceptions)  few 
engineers  have  been  thrown  out  of  employment.  It  amounts  to 
this  :  For  every  h.  p.  of  work  performed  by  an  electric  motor 
there  might  be  an  amount  of  power  generated  somewhere,  some- 
what in  excess  of  that  h.  p.,  owing  to  loss  in  transmission,  and 
with  very  few  exceptions,  where  water  power  is  available,  we 
find  the  prime  mover  is  a  steam  engine  of  the  most  approved 
type,  and  often  of  from  500  to  1,000  h.  p.  and  upwards,  in  a 
central  station.  Now,  from  the  very  fact  that  these  small  power 
steam  engines  are  being  supplanted  by  motors,  and  large  central 
power  stations  are  being  built  and  fitted  up  with  engines 
and  machinery  of  the  most  approved  type,  there  must  naturally 
be  a  demand  for  engineers  capable  of  taking  charge  of  such 
machinery  ;  and  those  engineers  who  have  made  a  study  of 
their  work  and  can  handle  the  indicator  and  demonstrate  in  a 
practical  way  their  ability  to  secure  the  best  results  from  a  given 
quantity  of  fuel,  will  have  no  difficulty  in  securing  positions  at 
a  good  salary.  I  must  also,  m  consideiing  the  question,  draw 
your  attention  to  the  thousands  of  engines  and  plants  which  are 
being  erected  in  all  parts  of  the  civilized  world  to  supersede  that 
most  faithful  friend  of  man,  the  horse,  in  operating  street  and 
suburban  railway  cars. 

These  things  and  many  others,  point  to  the  fact  that  the  old 
reliable  machine  known  as  the  steam  engine  is  still  rising,  and 
even  though  it  has  done  so  much  for  the  human  race  in  the  past, 
the  day  has  not  yet  come  when  the  inventive  genius  of  man  has 
produced  anything  to  take  its  place. 

Every  little  while  some  genius  will  startle  the  world  with  the 
announcement  that  he  has  invented  a  machine  that  will  work 
wonders,  produce  something  from  nothing,  or  produce  a  revolu- 
tion in  steam  engineering,  but  it  generally  commences  in  wind 
and  ends  in  smoke,  and  the  usual  result  is  that  after  the  end, 
there  are  some  people  in  the  world  who  have  more  sense  for  the 
future,  but  sometimes  much  less  money  to  their  credit  in  the 
bank. 

The  Secretary  and  Treasurer  will  in  due  time  present  their 
reports,  when  you  will  have  an  opportunity  of  seeing  the  finan- 
cial and  numerical  standing  of  the  Association. 

In  conclusion,  I  must  congratulate  you  on  your  choice  for  a 
place  for  the  meeting  of  this  convention.  Montreal  is  a  city  of 
which  we  all  as  Canadian  citizens  feel  proud,  and  we  accord  her 
the  honor  of  being  the  commercial  capital  of  this,  the  best  and 
most  prosperous  country  on  the  face  ot  the  earth.  There  is 
much  to  be  seen  in  this  city  to  interest  engineers,  and  this,  to- 
gether with  the  arrangements  which  our  worthy  brothers  of  the 
Montreal  Association  have  made  for  our  enjoyment  during  our 
stay  here,  will  I  am  sure  prove  no  small  factor  in  making  our 
visit  enjoyable.  And  when  we  shall  again  return  to  our  homes 
we  shall  bear  with  us  fond  and  tender  recollections  of  our  Mon- 
treal brethren,  her  citizens,  and  friendships  formed  and  renewed, 
during  the  C.  A.  S.  E.  convention  of  1893. 

secretary's  report. 

The  report  of  the  Secretary,  Mr.  Geo.  Blackgrove,  is  as 
follows  : — 

"  In  presenting  to  you  my  annual  report,  I  regret  that  I  am 
unable,  owing  to  the  neglect  of  the  secretaries  of  two  or  three 
associations,  to  give  you  as  good  a  report  as  I  would  like.  The 
negligence  of  secretaries  in  this  respect  was  referred  to  at  our 
last  convention,  in  Hamilton.  It  is  both  tiresome  and  annoying 
having  to  write  frequently  for  reports  from  the  various  associa- 
tions, and  to  receive  them  half  filled  out.  Bro.  F.  Robert,  of 
Ottawa  No.  7,  deserves  great  credit  for  the  manner  in  which  he 
has  written  up  his  report.  I  wish  I  could  say  the  same  of  all 
secretaries.  It  must  be  understood  in  future  that  when  the  Ex. 
Secretary  writes  for  a  report  of  an  association  he  should  receive 
it,  and  not  be  delayed  till  the  last  moment  and  in  some  cases  till 
the  convention  has  opened.  I  would  recommend  that  the  Ex. 
Secretary  have  power  (o  order  blank  foims,  and  each  associa- 
tion be  supplied  with  the  same  for  making  out  their  semi-annual 
reports,  and  to  be  forwarded  to  the  Ex.  Secretary  within  thirty 
days. 

The  past  year  has  been  one  of  success  as  regards  the  forma- 


tion of  new  associations,  no  less  than  four  having  been  instituted, 
mainly  through  the  efTorts  of  Bros.  Edkins,  Mitchell,  Angell  and 
others.  The  names  of  the  new  associations  are  as  follows  : 
Guelph  No.  6,  Ottawa  No.  7,  Dresden  No.  8,  Berlin  No.  9.  It 
is  very  encouraging  to  know  that  engineers  are  awaking  to  the 
fact  that  something  must  be  done  in  order  to  better  the  condi- 
tion of  steam  engmeering,  and  that  that  can  best  be  done  by 
banding  themselves  together  and  helping  each  other  in  the 
knowledge  of  steam  and  everything  pertaining  to  the  same.  I 
think  It  will  not  be  long  before  we  will  have  other  associations 
formed  throughout  the  country. 

I  have  had  several  letters  from  engineers  asking  the  necessary 
information  in  regard  to  becoming  members  of  an  association. 

The  associations  now  in  existence  have  prospered  during  the 
year  just  passed,  and  it  is  the  wish  of  your  humble  servant  that 
they  may  continue  to  do  so." 

On  motion  of  Bro.  J.  J.  York,  a  resolution  was  unanimously 
adopted  congratulating  the  President  upon  his  able  address. 

The  report  of  the  Treasurer  showed  that  the  Association's 
income  during  the  year  ending  August,  1893,  had  been  $284.89, 
and  the  expenditure  $108.53,  leaving  the  balance  in  hand  $221.71. 
The  report  was  referred  to  the  Auditing  Committee. 

Committees  were  appointed  as  follows  : — "  Constitution," 
Bros.  King,  Pilgrim,  Sutton,  and  Gildhart  ;  "Correspondence" 
and  "  Good  of  the  Older,"  Bros.  York,  Mooring  and  Latour  ; 
"  Mileage,"  Bros.  Stott,  Hunt  and  Angell. 

It  was  decided  by  resolution  that  the  valuable  services  per- 
formed on  behalf  of  the  Association  by  Bros.  Edkins  and  Wickens 
should  be  recognized  by  the  presentation  to  them  of  suitable 
testimonials,  and  that  the  presidents  of  associations  on  retir- 
ing from  office  in  future  should  receive  an  appropriate  jewel. 

A  committee  consisting  of  Bros.  Ryan,  D.  Robertson,  Thomp- 
son, Heal,  King,  Drouin,  Angell,  Green,  Mitchell  and  Devlin 
was  appointed  to  devise  means  of  carrying  out  the  wish  of  the 
association  in  these  matters. 

This  concluded  the  business  of  the  first  session. 

The  afternoon  was  pleasantly  and  profitably  occupied  with  a 
drive  about  the  city,  and  in  making  an  inspection  of  the  Domin- 
ion Line  Steamship  "Vancouver"  and  the  Montreal  Exposition. 
The  members  were  welcomed  and  entertained  on  behalf  of  the 
Exhibition  management  by  Messrs.  G.  W.  Sadler  and  S.  C. 
Stevenson. 

EVENING  SESSION. 

At  the  evening  session  Bro.  A.  M.  Wickens  read  a  most  in- 
teresting paper  on  "Wasted  Heat." 

Bros.  Heal  and  Mooring  were  of  opinion  that  Bro.  Wickens 
would  better  have  interpreted  the  meaning  had  he  used  the  word 
"convection"  instead  of  "radiation,"  and  Bro.  Wickens  after 
some  consideration,  came  to  be  of  the  same  opinion. 

In  reply  to  the  enquiry  of  Bro.  Mooring,  what  engine  it  was 
that  would  give  one-horse  power  for  each  125  lbs.  of  water  evap- 
orated, Bro.  Wickens  stated  that  the  triple  expansion  engines 
on  some  ocean  liners  showed  efficiency  at  the  rate  of  12^  lbs.  of 
water  per  horse-power.  Many  engines  carrying  steam  at  160 
or  170  lbs.  pressure  showed  a  consumption  of  water  equal  to  that 
rate;  many  on  the  other  hand,  with  a  pressure  of  say  130  lbs., 
did  not  make  such  a  great  showing.  Some,  evefi  at  the  present 
day,  showed  a  consumption  of  60  lbs.  per  horse  power. 

Mr.  Chas.  Kinsey  then  read  a  paper  on  "The  Duties  of  Engi- 
neers Twenty  Years  ago  as  Compared  with  the  Present  Day." 

A  hearty  vote  of  thanks  was  tendered  Bro.  Kinsey  for  his 
paper. 

Mr.  Fred.  G.  Mitchell  followed  with  a  paper  on  "The  Steam 
Engine  Governor  and  its  Regularity." 

Bro.  Edkins  stated  that  the  author  of  the  paper  to  which  they 
had  just  listened  was  himself  the  inventor  of  a  very  efficient 
governor. 

Bro.  Wickens  expressed  the  opinion  that  a  governor  was  wanted 
which  would  have  no  spring  ;  such  a  governor  would  be  more 
reliable  than  those  at  present  in  use.  The  slightest  inefficiency  on 
the  part  of  a  ball  governor  rendered  it  valueless.  He  advised 
engineers  to  study  carefully  the  action  of  governors,  and  by  so 
doing  they  would  frequently  be  able  to  increase  their  efficiency. 

Bro.  Mitchell  said  that  if  the  balls  were  revolving  in  a  normal 
plane  and  if  there  were  no  equilibrium  created  by  a  spring,  the 
slightest  variation  caused  the  balls  to  ascend  to  a  higher  plane. 
Something  was  necessary  to  act  in  unison  with  the  gravitation, 
to  offer  sufficient  resistance  to  centrifugal  force. 

Bro.  York  expressed  his  high  appreciation  of  the  value  of  the 
papers  to  which  they  had  listened,  and  thought  the  Monti  eal 
associations  had  not  paid  sufficient  attention  to  the  discussion 
of  engineering  subjects. 

Bro.  Green  said  a  spring  with  sufficient  tension  to  draw  back 
the  governor  was  essential. 

Bro.  Hunt's  experience  with  engines  of  various  kinds  lead 
hirn  to  believe  that  a  spring  was  necessary  where  the  speed  was 
variable. 

The  session  closed  with  a  vote  of  thanks  to  Bro.  Mitchell  for 
his  instructive  paper. 


SECOND  DAY. 
Fraternal  greetings  were  read  by  the  President  from  the 
National  Association  of  Stationary  Engineers  in  convention 
assembled  at  Cleveland,  Ohio.    A  fitting  response  was  wired  to 
Cleveland. 
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The  report  of  the  Mileage  Committee  showing  the  mileage  of 
delegates  to  amount  to  $105.15,  was  received  and  adopted.  To 
this  amount  was  added  on  motion  of  the  President  the  mileage 
of  the  delegate  of  the  Kingston  Engineers'  Association,  Mr. 
Devlin,  who  attended  the  convention  by  invitation  of  the  Execu- 
tive. 

The  report  of  the  Auditors  was  adopted. 

Bro.  Hunt  suggested  that  the  Association  should  publish  each 
yeai  a  souvenir  book,  similar  to  the  one  got  up  by  the  Montreal 
brethren  for  this  convention. 

Bro.  Mackey  moved  that  a  Committee  consisting  of  one  mem- 
ber from  each  Association  be  appointed  to  canvass  for  advertise- 
ments and  supervise  the  publication  of  the  book. 

This  motion  was  defeated  in  favor  of  an  amendment  by  Bro. 
York  that  the  matter  be  left  entirely  in  the  hands  of  the  Execu- 
tive. 

Bro.  Robertson  suggested  the  desirability  of  forming  engineer- 
ing libraries  in  the  various  localities  for  the  benefit  of  members 
of  the  different  Associations. 

A  letter  of  acceptance  of  the  kind  invitation  tendered  the 
Association  by  Prof.  Bovey  to  inspect  the  buildings  and  labora- 
tories of  the  Department  of  Applied  Science  of  McGill  Uni- 
versity, was  ordered  to  be  forwarded  to  that  gentleman. 

A  photograph  of  the  London  Association  was  presented  by 
Bro.  Mitchell  to  the  Montreal  Association. 

At  the  afternoon  session  the  convention  adopted  the  report  of 
the  Committee  on  Constitution  and  By-laws  which  recommended 
that  the  article  regarding  the  sending  of  delegates  to  the  Con- 
vention should  be  amended  to  read  "Each  association  of  twenty- 
five  members  should  have  one  delegate,  and  one  delegate  more 
for  any  fractional  part  of  twenty-five,  always  provided  that  the 
fractional  part  should  not  be  less  than  ten,  and  always  provided 
that  no  association  have  more  than  three  delegates." 

It  was  resolved  at  the  suggestion  of  Bro.  York,  and  on  motion 
of  Bros.  Thompson  and  Latour,  that  a  fine  of  $1.00  should  be 
imposed  on  Secretaries  of  subordinate  associations  who  may 
fail  to  send  in  proper  returns,  and  that  every  member  should 
understand  that  it  is  regarded  as  his  duty  to  address  the  meet- 
ing once  at  least  on  some  subject. 

To  the  Secretary  and  Executive  was  delegated  the  appoint- 
ment of  a  committee  to  print  the  "  constitution  "  in  pamphlet 
form,  which  the  subordinate  associations  might  purchase  at  10 
cents  per  copy. 

In  a  discussion  which  took  place  at  this  stage  on  the  best  class 
of  steam  engine,  Bro.  Wickens  said  that  only  those  who  had 
had  especially  good  opportunities  for  observing  could  feel  justi- 
fied in  saying  which  was  absolutely  the  best.  The  report  of  the 
manufacturers  was  scarcely  to  be  relied  upon.  He  believed  that 
for  railway  work  the  upright  triple  expansion  engine  was  the 
best. 

Bro.  Hunt  remarked  that  at  Chicago,  where  they  had  all  sorts 
of  engines,  it  was  a  growing  conviction  that  the  triple  expansion 
was  not  entirely  satisfactory.  For  railway  work  no  doubt  it  was 
good,  but  recent  tests  showed  that  the  moment  the  load  was 
thrown  off  the  intermediate  cylinder  formed  a  drag  upon  the 
high  pressure.  For  this  reason  engineers  were  beginning  to 
look  with  doubt  upon  this  form  of  engine  for  general  purposes. 

After  the  close  of  the  session  the  delegates  were  taken  to 
Lachine  and  given  a  run  down  the  rapids. 


THIRD  DAY. 

The  first  business  before  the  convention  was  the  election  of 
officers  which  resulted  as  follows  : — - 

President,  Bro.  Geo.  Hunt,  Montreal,  (by  acclamation);  Vice- 
President,  Bro.  Wm.  Sutton,  Toronto  ;  Secretary,  Bro.  John  J. 
York,  Montreal  ;  Treasurer,  Bro.  Geo.  Blackgrove,  Toronto  ; 
Conductor,  Bro.  T.  King,  Dresden  ;  Door-keeper,  Bro.  F. 
Robert,  Ottawa. 

Votes  of  thanks  were  passed  to  the  retiring  secretary,  Bro. 
Blackgrove,  and  to  the  Scrutineers,  after  which  the  delegates 
visited  McGill  University,  and  under  the  guidance  of  Prof. 
Nicholson  were  shown  many  objects  of  interest. 

On  the  opening  of  the  afternoon  session,  Mr.  W.  B.  Shaw  read 
an  instructive  paper  on  "Electric  Motors." 

In  reply  to  Bro.  Wickens'  request  for  an  easy  method  of  test- 
ing the  loss  in  motors,  Mr.  Shaw  said  that  many  instruments 
were  required  for  the  purpose.  About  80  per  cent,  was  he 
thought  about  the  present  average  efficiency  of  motors. 

Bro.  Wickens  in  moving  a  vote  of  thanks  to  Mr.  Shaw  for  his 
paper,  said  he  did  not  think  engineers  need  fear  the  introduction 
of  electricity.  No  doubt  in  some  places  where  but  little  power 
was  required,  motors  .vere  decidedly  coming  into  use,  but  it  was 
only  in  such  comparatively  small  places. 

Bro.  Kinsey  said  a  15  h.  p.  engine  would  cost  about  $750  per 
year.  But  according  to  Silvanus  P.  Thompson,  who  certainly 
would  not  be  inclined  to  minimize,  the  ordinary  efficiency  of  an 
electric  motor  is  sometimes  60  per  cent.,  very  often  70  or  80  per 
cent.,  and  by  no  means  infrequently  as  lo\r  as  50  per  cent.  A 
15  horse-potver  motor  often  really  means,  therefore,  a  75  horse- 
power motor,  and  at  this  rate  would  cost  $1,500  a  year.  An 
engine  would  heat,  or  help  materially  in  heating,  a  building  in 
winter,  whereas  when  electricity  was  employed  this  was  an  extra 
expense.  Armatures  also  were  so  liable  to  burn  out.  An  arma- 
ture of  a  15  horse  power  motor  in  one  year  would  cost  as  much 
as  an  engine  in  twenty  years,  and  it  was  not  nearly  as  reliable 


as  an  engine.  In  small  shops  where  only  two  or  three  horse- 
power was  required,  the  motor  was  a  fine  invention  ;  also  in 
places  where  shafting  could  not  be  put  up.  But  a  motorman's 
time  was  entirely  taken  up,  whereas  an  engineman  had  plenty  of 
time  in  which  to  do  other  work. 

Bro.  Edkins  wished  to  know  what  time  the  previous  speaker 
considered  that  engineers  had  for  other  work. 

Bro.  Kinsey  stated  that  he  had  intended  to  refer  to  engineers 
in  charge  of  small  plants. 

Bro.  Mooring  said  that  a  plant  of  ever  10  horse-power  was 
certainly  cheaper  than  electricity,  and  electiicians  admitted  this. 
With  regard  to  the  heating  of  an  ordinary  building  by  means  of 
the  engine,  only  a  part  of  it  could  be  heated  by  exhaust  steam. 

Bro.  Sutton  did  not  think  engineers  had  much  to  gain  from 
the  study  of  electricity.  Steam  was  easier  to  h  indle  than  elec- 
tricity, and  if  ever  he  touched  electricity,  he  trusted  it  would  be 
with  only  one  hand  at  a  time. 

Mr.  Shaw  responded  by  saying  that  for  his  part  he  never 
cared  to  come  near  a  steam  engine  unless  there  happened  to  be 
a  stone  wall  between  it  and  himself 

Bro.  Hunt  said  that  in  the  use  of  both  steam  and  electricity 
precaution  was  necessary. 

Bro.  York  referred  to  the  need  for  better  ventilation  in  manu- 
factories. As  a  remedy  he  suggested  that  steam  pipes  be  put  in 
the  basement,  all  in  one  room  and  a  pipe  carried  from  there  to 
the  room  requiring  heating,  the  air  being  propelled  by  means  of 
a  fan.  From  the  top  of  the  room  a  pipe  should  carry  the  foul 
air  to  the  outside.  This  would  secure  good  ventilation,  as  well 
as  heating.  Some  might  think  the  above  was  an  expensive  way- 
of  heating  a  building.  The  first  cost  was  perhaps  greater,  but 
the  cost  of  maintenance  afterwards  was  certainly  less.  The 
association  should  endeavor  to  induce  manufacturers  to  initiate 
methods  of  heating  their  buildings.  The  object  of  keeping  the 
windows  of  factories  hermetically  sealed  seemed  to  be  to  save 
heat. 

Bro.  Nuttall  thought  it  was  rather  due  to  ignorance  of  health 
requirements. 

Bro'  Robertson  instanced  a  case  vvhich  had  come  under  his 
attention  in  which  the  heating  of  a  factory  building  was  done  by 
means  of  a  coil  consisting  of  7,500  feet  of  one  inch  pipe,  and  a 
fan  running  2 10  revolutions  per  minute,  which  induced  a  constant 
supply  of  freshly  heated  air  in  the  building,  and  in  moderate 
weather  was  very  effective  and  easily  regulated. 

A  unanimous  vote  of  thanks  was  on  motion  of  Bro.  Mooring, 
seconded  by  Bro.  Wickens,  accorded  to  Mr.  Shaw  and  Bro. 
York. 

On  motion  of  Bro.  Mooring,  seconded  by  Bro.  Gilchrist,  the 
Executive  was  instructed  to  pay  on  account  of  its  indebtedness  to 
Toionto  No.  I,  the  sum  of  $25  per  year. 

The  City  of  Toronto  was  selected  as  the  place  for  holding  the 
next  annual  Convention. 

The  newly  elected  officers  having  been  installed  and  votes  of 
thanks  passed  to  the  retiring  officers,  Bros.  Edkins  and 
Wickens  were  each  presented  with  a  testimonial  in  pursuance  of 
the  resolution  passed  at  a  former  session. 

District  Deputies  were  appointed  as  follows  : 

Prov.  Dist.  Dep.  for  Ontario — Bro.  A.  E.  Edkins. 
"       "  "     Quebec — Bro.  Thomas  Ryan. 

Dist.  Dep.  for  Hamilton — Bro.  R.  Mack'e. 
"  "      London— Bro.  F.  G.  Mitchell. 

"  "      Guelph— Bro.  J.  A.  Angell. 

"  "      Montreal— Bro.  J.  A.  Hartenstein. 

"  "      Toronto— Bro.  A.  M.  Wickens. 

The  Committee  appointed  to  draft  a  reply  to  the  address  of 
welcome  submitted  the  following  : 

"In  reply  to  the  address  of  welcome  tendered  the  Executive 
Council  and  visiting  brothers  by  Dis.  Dep.  Bro.  Thomas  Ryan 
to  this  great,  prosperous  and  beautiful  city,  the  commercial 
metropolis  of  our  fair  Dominion,  a  city  whose  fame  for  hospit- 
ality is  not  excelled  in  the  world,  we  desire  to  express  our  sincere 
and  heartfelt  thanks.  That  our  visit  will  be  instructive,  profit- 
able and  pleasurable  we  feel  confident.  The  arrangements  made 
for  our  comfort  and  convenience  and  for  the  transaction  of  our 
business  show  great  forethought  on  the  part  of  youf  committee 
appointed  for  that  purpose,  and  we  are  sure  that  they  have  not 
been  excelled  or  even  equalled  in  the  annals  of  our  conventions. 
That  the  convention  of  1893  will  be  long  looked  up:.n  as  a 
landmark  in  the  history  of  our  progressive  order  is  a  certainty. 
One  of  the  many  pleasurable  surprises,  which  is  a  new  feature 
of  more  than  ordinary  merit,  is  your  beautiful  souvenir.  For  its 
compilation  and  mechanical  work  it  cannct  be  excelled,  and  in 
circulating  it  among  our  employers  and  brother  engineers,  we 
have  no  hesitation  in  stating  that  the  results  for  the  benefit  of 
our  Order  will  be  immeasurable. 

(Signed)       Ch..\s.  Heal. 

A.  M.  Wickens. 

Bro.  Edkins  stated  that  a  balance  of  $50  remained  in  the 
treasury. 

After  having  passed  a  vote  of  thanks  to  the  Enteitainment 
Committee,  the  proceedings  of  the  convention  terminated. 

THE  ANNU.AL  DINNER. 

Of  the  many  features  of  the  Stationary  Engineers  Convention 
none  possessed  half  as  much  attraction  from  either  an  instructive 
or  pleasure  point  of  view,  as  did  the  banquet  on  the  evening  of  the 
8ih,  tendered  to  the  visiting  delegates  by  Montreal  Association 
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No.  I.  There  was  a  large  attendance  and  the  speeches  of  the 
evening  were  both  practical  and  interesting.  In  all  60  persons 
sat  round  the  festive  board  in  the  spacious  dining  hall  of  the  City 
Hotel.  An  excellent  menu  was  provided  by  Mr.  Lewis,  proprie- 
tor of  the  hotel,  and  nothing  conducive  to  the  thorough  en- 
joyment of  the  evening  was  omitted.  Everybody  was  good 
natured,  and  soon  caught  the  spirit  of  the  occasion,  and  from  the 
first  word  spoken  in  opening  the  entertainment  until  the  last 
note  ol  the  National  Anthem  died  away,  the  programme  was  car- 
ried out  in  a  delightful  manner.  Mr.  Joseph  G.  Robertson, 
President  of  Montreal  No.  i,  occupied  the  chair.  On  either 
side  of  him  at  the  head  of  the  table  were.  President  A.  E. 
Edkms  ;  Past  President,  A.  M.  Wickens  ;  Vice-President,  Geo. 
Hunt  ;  Secretary  Jno.  J.  York  ;  and  Mr.  Wm.  Furgeson,  Mr. 
Fred.  Lytle,  Mr.  Frank  Boyd  and  Mr.  Thos.  Clarke,  repre- 
senting the  Brotherhood  of  Locomotive  Engineers.  Among  the 
invited  guests  were,  Messrs..  Hugh  Valance,  Walter  Laurie,  P. 
Cowper,'0.  E.  Grandberg,  W.  B.  Shaw,  J.  A.  Darling,  W.  E. 
Gower,  S.  Fisher  and  others.  Letters  of  regret  at  not  being 
able  to  attend  and  bearing  good  wishes  to  those  present,  were 
read  from  Messrs  E.  O.  Champagne,  A.  Holden  and  Captain 
Wright. 

At  10.30,  ample  justice  having  been  done  to  the  bill  of  fare, 
the  chairman  opened  the  after  proceedings  by  proposing  the 
toast  "  Queen  and  Country,"  which  was  honored  in  usual  style. 
With  the  next  toast,  "  Steam  and  Electrical  Engineering,"  were 
coupled  the  names  of  Messrs.  Walter  Laurie  and  W.  B.  Shaw. 
The  toast  was  honored  with  gusto  and  cheers.  Mr.  Laurie 
replying  on  behalf  of  steam  engineering  expressed  his  pleasure 
at  being  present.  He  had  attended  the  first  dinner  ever  given 
by  Montreal  No.  i,  and  had  attended  several  since.  Each  was 
an  improvement  on  the  preceding  ones  and  kept  pace  with  the 
general  progress  in  engineering.  "  My  greater  reason  for 
accepting  the  present  invitation  was  knowing  that  there  were  to 
be  so  many  outsiders  present,  I  thought  of  hearing  something 
of  valuable  interest  and  did  not  expect  to  be  called  upon  to  say 
anything  myself.  I  can  only  congratulate  you  on  the  progress 
your  association  has  made.  You  deserve  great  credit  for  the 
immense  strides  you  have  made.  I  believe  those  here  have 
those  qualities  necessary  to  make  competent  engineers.  Young- 
er men  think  that  when  they  get  into  an  association  they  can 
get  such  wages  as  they  want.  This  society  is  not  of  that  kind, 
but  the  members  are  studying  to  advance  the  interests  of  them- 
selves and  their  employers  alike.  Young  men  are  apt  to  think 
that  so  long  as  their  bosses  take  notice  of  them  they  are  all 
right,  but  the  only  true  way  to  get  along  is  to  render  yourselves 
indispensable  to  your  employers."  (Applause). 

Mr.  Shaw  in  reply  said  :  "The  toast  you  ask  me  to  reply  to 
is  one  I  should  have  preferred  to  have  been  replied  to  by  some 
older  member  of  the  electrical  fraternity,  but  like  the  old  lady 
and  the  pill,  the  sooner  taken  the  soonei  over.  To  my  mind 
Steam,  Hydraulic  and  Electrical  Engineering  are  like  Faith, 
Hope  and  Charity.  They  go  hand  in  hand.  To  cite  a  close 
alliance  between  them,  I  might  mention  the  equipment  of  the 
Crocker-Wheeler  Co.'s  factory  in  New  Jersey,  where  one  large 
engine  in  the  basement  is  used  to  drive  an  electric  generator, 
the  power  from  which  is  conveyed  by  means  of  wires  direct  to 
each  machine.  I  mean  there  is  absolutely  no  shafting  or  belt- 
ing. The  motors  which  operate  the  lathes  and  other  machinery 
are  located  in  the  head-stock  and  are  indirectly  coupled,  the 
speed  being  controlled  by  a  regulator  attached  to  its  supports. 
In  this  way  each  machine  is  under  individual  contiol.  Higher 
efficiency  is  claimed  for  this  over  the  old  method  of  belting  and 
shafting.  Electrical  engineering  will  call  for  higher  efficiency 
in  steam  engineering.  Mr.  Shaw  concluded  by  promising  a 
hearty  welcome  to  any  of  those  present  who  should  attend  any 
of  the  meetings  ot  the  electrical  club  of  which  he  was  honorary 
president. 

The  toast  "  Manufacturing  Interests,"  was  next  responded  to 
by  Mr.  Hugh  Valance.  He  thought  it  was  taking  advantage  of 
guests  to  invite, them  to  the  banquet  to  have  a  good  time  and 
then  take  it  out  of  them  in  speeches.  On  several  former  occasion 
he  had  been  called  upon  to  deliver  addresses  and  lectures  on 
steam  boilers  and  engineering  to  the  members  of  the  Montreal 
Association.  At  first  they  did  not  seem  to  understand  what  he 
was  talking  about,  but  the  last  time  he  had  been  met  with  a 
shower  of  questions  from  his  audience  which  clearly  proved  that 
they  had  been  educating  themselves.  Now  they  were  leading 
engineers.  At  first  they  did  not  seem  capable  of  taking  the 
capacity  of  an  engine  and  boiler,  but  now  they  were  capable  of 
doing  anything  necessary  around  an  engine  house.  Speaking 
once  to  a  manufacturer  who  had  an  engineer  from  this  associa- 
tion, but  who  was  just  then  away,  this  manufacturer  confessed 
that  he  had  been  forced  in  the  meantime  to  employ  an  incom- 
petent man.  This  man  was  burning  300  pounds  of  coal  more 
and  not  keeping  up  steam  so  well  as  the  absent  engineer.  There 
should  be  a  Dominion  license  law  for  steam  engineers.  There 
was  one  for  marine  engineers.  A  certificate  was  required  to  run 
even  the  smallest  yacht,  but  any  man  can  take  hold  of  a  station- 
ary engine  to  the  imminent  danger  of  human  life.  He  urged 
■  the  Association  to  petition  the  government  to  enact  a  license 
law.  Continuing  M  r.  Valance  said,  "I  agree  with  Mr.  Shaw 
that  electricity  will  not  interfere  with  steam  engineering.  I  be- 
lieve that  so  long  as  grass  grows  and  water  runs  steam  will  be 
necessary.    Engine  makers  need  have  no  fear  of  making  too 


many  engines  or  losing  their  trade.  There  was  a  complaint 
that  the  western  men  were  building  too  many  cheap  engines. 
Well  all  I  can  say  is,  that  if  our  western  friends  make  cheap 
engines  and  cheap  boilers  we  have  men  here  capable  of  running 
them  "  He  urged  the  association  to  ask  the  city  council  of 
Toronto  to  appoint  one  of  its  members  to  assist  the  boiler 
inspector.  There  were  a  great  many  needless  questions  asked 
by  the  civic  board  of  examiners.  All  these  things  are  very  well 
to  know,  but  not  necessary  for  the  running  of  an  engine.  When 
a  man  is  refused  a  certificate  for  not  being  able  to  tell  the 
strength  of  a  seam  of  a  boiler  it  is  high  time  that  other  examin- 
ers be  appointed.  (Applause). 

Mr.  Darling  expressed  himself  as  surprised  that  manufac- 
turers did  not  take  more  interest  in  the  association.  Engineers 
are  and  must  be  better  qualified  to-day  than  in  former  days. 
The  engines  were  of  a  higher  grade  and  more  skill  was  required 
to  run  them.  (Applause). 

'■  Our  Sister  Associations  brought  the  first  reply  from  Bro. 
Wm.  Sutton,  Toronto  No.  i.  He  said:  "I  was  just  making 
the  remark  a  while  ago  to  my  left  hand  neighbor  here,  Brother 
Mitchell,  that  I  was  placed  in  an  awkward  position.  It  is  the 
lot  of  .all  of  us  to  be  sometimes  placed  in  an  awkward  position. 
The  reason  of  my  making  this  remark  was  that  on  each  side  of 
me  was  stuck  a  bottle  of  beer,  and  as  I  don't  use  it,  you  can 
see  that  I  was  in  a  very  awkward  box  indeed.  I  thought  the 
best  way  out  of  the  scrape  was  to  leave  it  alone.  Well  that  is 
just  what  I  am  going  to  do  now.  I  am  in  an  awkward  shape 
with  regard  to  my  speech.  I  will  not,  like  the  brothers  who 
have  spoken  before  me,  say  that  I  did  not  expect  to  be  called 
on  to  speak.  I  did  expect  to  be  called  upon  the  moment  I  knew 
that  I  was  coming  to  Montreal.  With  that  expectation  I  went 
to  work  to  prepare  a  speech.  When  I  came  home  I  found  the 
Electrical  Nfws  lying  on  the  table.  I  took  it  up  to  read  it 
— I  generally  do  so  before  supper — and  happened  to  see  the 
pi  ogramme  for  this  convention  in  that  journal.  I  looked  at  it, 
and  looked  again.  I  deducted  as  I  thought  all  the  typographi- 
cal errors  and  exaggerations  and  then  considered  what  was  left 
a  pretty  good  programme.  I  tried  my  speech  but  could  not 
think  of  anything  but  programme.  Well,  I  said,  I  will  let  it  go, 
I  can  prepare  it  on  the  train.  I  got  on  the  train  for  Montreal 
without  any  speech  ;  I  could  not  fix  it.  I  arrived  in  Montreal 
and  I  had  no  speech,  so  I  gave  it  up.  I  came,  here,  and  what 
do  I  find  ?  Why  instead  of  errors  and  exaggerations  in  the 
programme,  it  has  been  carried  out  to  the  letter,  and  far  exceeds 
my  greatest  expectation.  With  regard  to  Toronto  No.  i,  I 
should  be  able  to  make  a  good  speech.  When  it  had  been 
organized  about  a  month  1  applied  for  admission  and  was  ac- 
cepted as  a  member.  Toronto  No.  i  had,  if  you  will  allow  me 
the  expression,  a  hard  row  to  hoe  But  we  were  determined 
to  conquer  or  die,  and  to-day  Toronto  No.  i  is  recognized  in 
Toronto  by  our  steam  users.  When  they  want  an  engineer  up- 
on whom  they  can  rely  to  earn  his  wages  they  apply  to  our 
association.  They  are  satisfied  to-day  that  their  interest  de- 
pends on  the  knowledge  and  ability  of  their  engineer.  Toronto 
No.  I  is  now  in  a  prosperous  condition,  and  I  am  glad  to  know 
that  Montreal  is  in  the  same  if  not  a  better  position.  The  day 
has  come  when  the  manufacturers  recognize  the  importance  of 
the  Association.  The  day  must  come  when  we  will  have  a 
regular  engineers'  license  law.  It  was  in  Toronto  No.  i  that 
the  idea  of  the  examining  board  originated.  Brother  Edkins  and 
myself  tried  to  get  the  government  to  give  us  a  compulsory  law. 
They  would  not  do  so.  The  next  best  thing  to  do  was  to  get 
legislation  for  examination  of  voluntary  applicants.  We  suc- 
ceeded in  this.  At  first  very  few  came  up  for  examination  ; 
now  they  go  by  dozens,  (I  was  going  to  say  hundreds),  and  we 
have  now  certificates  hanging  up  in  a  number  of  engine  rooms. 
I  would  like  to  see  a  compulsory  law.  It  would  benefit  both  the 
engineer  and  the  manufacturer.  I  believe  that  the  prosperity  of 
our  manufacturing  enterprises  depends  largely  on  their  having 
intelligent  engineers.  If  we  could  examine  the  books  of  failing 
manufacturers  we  should  find  that  the  great  cause  springs  from 
the  engine  room  or  boiler  room.  I  have  reasons  for  holding 
this  opinion.  When  you  visit  a  factory  and  it  is  necessary  to 
stumble  down  into  a  dark  cellar  to  the  engine  room  and  find  a 
dirty  engineer  who,  when  he  has  put  a  few  coals  on  the  fire,  if 
he  has  any  time  to  spare,  is  required  to  pile  up  lumber  and  rub- 
bish here  and  there,  to  assist  in  packing  and  boxing,  and  has 
no  time  to  do  anything  about  the  engine,  you  will  generally  find 
that  that  manufactory  has  not  been  so  prosperous  as  it  might 
have  been.  I  have  made  these  remarks  just  as  they  came  to 
me,  and  if  I  have  not  made  a  good  speech  it  is  not  my  fault.  I 
shall,  if  I  live  a  hundred  years  longer,  always  remember  this 
visit  to  Montreal.  When  I  go  back  I  shall  tell  those  in  Toronto 
of  the  great  kindness  shown  me  by  our  friends  in  this  city.  I 
feel  fully  ten  years  younger  than  when  I  reached  here.  I  thank 
you  for  the  way  you  have  honored  this  toast  and  for  the  atten- 
tion with  which  you  have  listened  to  my  remarks. 

Bro.  Mitchell  replied  on  behalf  of  London  No.  5.  He  said 
there  was  nothing  for  him  to  say  on  the  general  aims  of  the 
Association,  but  as  to  the  London  Association  he  would  say  that 
it  was  progressing  well.  They  were  getting  new  members  con- 
tinually. He  thought  they  would  soon  have  certificates  made 
compulsory.  There  was  a  law  in  most  cities  that  no  gunpowder 
should  be  kept  within  a  certain  distance  from  the  city  limits,  yet 
many  of  the  engines  were  worse  than  gunpowder. 
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Brother  Green  was  happy  to  say  a  word  for  Guelph  No  6. 
He  was  the  originator  of  the  Association.  He  had  got  seven  en- 
gineers to  consent  to  join.  He  had  Edkins  to  come  to  Guelph, 
and  on  the  night  of  the  organization  they  had  sixteen  instead  of 
seven.  Now  the  number  was  twenty  six.  When  the  examining 
board  was  estaljlished  he  was  anxious  to  try  for  a  certificate, 
but  was  afraid,  being  no  scholar.  However  he  tried  and  came 
off  with  flyinf^  colors  with  a  second-class  certificate.  He  could 
not  find  words  in  which  to  thank  the  Montreal  brethren  for  the 
way  they  had  been  treated. 

Brother  King  replied  on  behalf  of  Dresden  No.  8.  This  was 
the  first  time  he  had  represented  any  such  organization.  Dres- 
den started  in  May  last  with  sixteen  members,  now  they  had 
eighteen. 

Brother  Pilorim,  Brantford  No.  4,  said  that  No.  4  was  pro- 
gressing favorably.    They  were  united  but  small  in  numbers. 

Brother  Thompson,  Ottawa  No.  7,  remarked  that  after  so 
many  speeches  nothing  was  left  for  him  to  say.  He  was  happy 
to  be  present,  and  hoped  that  the  time  would  pass  more  quickly 
this  year  than  last,  so  that  they  in  Ottawa  could  return  the  com- 
pliment. 

Brother  Drouin  was  called  up  to  reply  for  Montreal  No.  2, 
but  not  being  adept  at  English  he  asked  Brother  York  to  reply 
for  No.  2.  Bro.  York  believed  that  Montreal  No.  2  had  labored 
under  more  difficulties  than  any  other  associ.ition,  but  it  had  got 
from  under  the  burden.  It  had  shaken  off  its  load  and  was  now 
as  strong  as  any.  There  was  every  day  evidence  of  the  work  it 
had  done. 

Brother  Edkins  in  proposing  the  health  of  Montreal  No.  i,  re- 
ferred to  the  splendid  exhibit  of  the  Association  at  the  Montreal 
Exhibition  as  an  evidence  of  theg  reat  progress  made  in  engineer- 
ing, and  as  a  proof  of  the  progress  of  the  two  Montreal  associa- 
tions. The  toast  was  heartily  drunk  and  Brother  Nuttall  was 
the  first  to  respond.  He  said  :  Montreal  No.  i  was  not  so 
prosperous  as  Brother  Edkins  had  said  it  was.  Ten  per  cent,  of 
Montreal  No.  i  were  doing  the  thinking  for  the  rest.  They  had 
a  great  many  know-alls,  a  gre^t  many  guess-alls,  a  few  nonen- 
tities and  a  few  rationals.  Some  get  sick  when  meeting  night 
comes  round.  At  least  they  think  they  are  sick.  We  have 
men  of  large  heads,  men  of  light  hearts  and  big  ones,  men  of 
great  mind.  Montreal  No.  i  was  progressive.  They  were 
determined  to  be  in  as  good  a  position  as  any  association  in 
the  country.  He  had  no  idea  the  west  could  produce  such  men 
as  they  had  sent  down  amongst  them.  He  was  not  given  to 
flattery.  He  knew  them  or  had  heard  of  them  all,  but  he  was 
disappointed.  They  had  proved  better  men  than  he  thought 
they  were.  Montreal  No  i  had  tried  their  best  to  make  things 
pleasant  for  them  and  hoped  to  try  again  before  long. 

Brother  Ryan  also  in  a  few  well  chosen  words  thanked  those 
present  for  the  way  they  had  honored  the  toast  of  the  health  of 
Montreal  No.  i.  The  next  toast,  "  License  Law  and  Inspec- 
tion," was  coupled  with  the  name  of  O.  E.  Granberg,  inspector 
for  the  Boiler  Inspection  and  Insurance  Co.,  of  Canada,  who 
said  in  reply  that  he  could  not  say  that  he  did  not  think  he 
would  be  called  upon  to  say  something  and  the  chairman  had 
kindly  furnished  him  with  a  subject.  He  would  touch  upon  but 
a  few  points.  In  Montreal  there  was  a  license  law  and  an 
inspection  law.  There  was  also  a  provision  in  the  Quebec  fac- 
tory act  for  inspection  of  boilers.  To  illustrate  the  great  futility 
of  this  inspection,  he  had  been  called  upon  to  examine  a  boiler 
for  insurance.  He  was  shown  a  certificate  of  inspection  by 
boiler  inspector.  Said  he,  "  I  found  a  steam  plant  with  four 
boilers  connected  with  but  one  safety  valve,  and  that  on  the 
steam  pipe  with  two  stop  valves  between  it  and  the  boiler.  The 
steam  guage  was  on  the  steam  pipe  between  safety  valve  and 
the  engine.  If  a  valve  should  be  shut,  t.wo  boilers  would  be  left 
without  either  safety  valve  or  guage.  I  refused  the  insurance. 
The  proprietor  told  me  that  he  had  run  this  machinery  for  25 
years  without  any  accident.  Insurance  Companies  can  always 
protect  themselves  in  cases  of  this  kind  by  refusing  to  take  the 
insurance.  I  reported  this  case  to  the  factory  inspector  but  no 
notice  was  taken  of  it.  All  this  goes  to  show  that  a  license  law 
is  as  necessary  as  an  inspection  law.  I  am  in  favor  of  a  Do- 
minion license  and  inspection  act.  If  engineers  would  bring  all 
their  combined  powers  to  bear  on  the  Dominion  authorities, 
instead  of  dividing  themselves  up  and  trying  to  influence  the 
Provincial  or  municipal  governments,  I  believe  that  they  would 
be  able  to  accomplish  something.  Some  engineers  are  pro- 
gressive, and  many  have  asked  me  where  they  could  get  a  cer- 
tificate. Others  are  backward  and  incompetent.  I  think  that 
the  manufacturers  will  soon  see  the  practicability  of  engaging 
competent  and  intelligent  engineers.  Seen  in  the  right  light, 
they  will  soon  learn  that  for  every  dollar  saved  directly  by  en- 
gaging cheap  men,  they  will  save  ten  dollars  indirectly  in  fuel 
and  plant. 

"  The  Brotherhood  of  Locomotive  Engineers,"  was  responded 
to  by  Mr.  Fred  Lytle,  President  of  that  order,  Mr.  Robert 
Whitehead,  the  pioneer  engineer  in  Canada,  and  by  Mr.  Thomas 
Clarke,  chief  engineer  of  the  Bro.  Loc.  Engineers.,  Montreal  divi- 
sion. The  latter,  speaking  at  some  length  said  :  The  object 
of  the  C.  A.  S.  E.  and  the  B.  L.  E.  was  similar  ;  both  were  edu- 
cating themselves  to  get  to  the  highest  position  in  their  trades. 
Their  positions  however  were  different.  The  stationary  engin- 
eers had  only  their  employers  to  please,  while  locomotive  en- 
gineers must  please  a  number  of  persons.    It  was  therefore 


necessary  for  them  to  band  together  to  protect  themselves. 
There  would  be  no  trouble  if  they  had  only  one  man  to  deal 
with  as  the  stationary  engineers  had  They  would  not  think  of 
forming  a  labor  organization  in  that  case  There  were  a  num- 
ber, however,  who  got  to  the  head  of  railway  departments  for  no 
other  reason  than  that  they  owned  a  large  amount  of  the  stock. 
All  ihese  people  wanted  was  a  return  on  that  slock,  and  they  did 
not  care  where  it  came  from.  There  never  has  been  a  cause  of 
conflict  between  the  locomotive  engineers  and  practical  men. 
It  was  those  who  by  reason  of  great  inherited  wealth  had  been 
able  to  procure  control,  that  had  caused  all  the  trouble.  Where 
there  were  practical  men  to  be  dealt  with  they  were  generally 
succcessful  in  their  demands  for  their  rights.  Those  who  know 
nothing  of  the  matter  but  look  for  the  best  possible  interest  on 
their  stock,  make  the  trouble.  The  locomotive  engineers  had 
pledged  themselves  to  make  no  trouble  during  the  Fair  at  Chi- 
cago. That  promise  had  been  faithfully  carried  out.  There 
has  been  cause,  many  causes,  but  they  did  not  want  to  side- 
track the  public  going  to  and  Irom  the  fair  They  were  going  to 
carry  out  their  agreement  in  this  respect  until  the  Fair  closed. 
The  Toledo  and  Ann  Arbor  load  had  withdrawn  their  action 
against  Chief  Arthur.  The  railway  dare  not  take  it  before  the 
courts  of  the  country.  The  report  that  the  company  had  been 
paid  a  sum  of  money  to  discontinue  the  action  was  false.  As  to 
electricity  it  was  yet  in  its  infancy.  They  had  yet  much  to  ex- 
pect from  it,  but  he  quite  agreed  with  previous'  speakers  that 
steam  engineers  had  nothing  to  fear  from  it,  and  they  had 
steam  engines  that  can  take  passengers  over  the  road  as  fast  as 
the  road  would  permit  them  to  go.  They  need  have  no  fear  of- 
being  out  of  work  durini^  their  life  time.  They  had  not  a  road 
bed  capable  of  sustaining  a  speed  of  100  miles  per  hour.  He 
had  watched  the  progress  ot  the  Canadian  Association  of  Sta- 
tionery Engineers.  They  could  be  trusted  with  the  lives  and 
property  of  the  general  public.  Steam  engineers  controlled  one 
of  the  vastest  powers  on  earth,  a  power  of  which  no  man  can 
conceive  the  force.  He  thought  they  would  soon  be  called  upon 
to  pass  an  examination.  Let  them  study  their  profession  and 
not  allow  any  inspector  to  catch  them  napping,  but  be  ready  to 
explain  anything  that  they  might  be  called  upon  for.  If  they 
made  themselves  valuable  men  there  would  be  no  trouble  about 
wages.  If  they  (both  associations)  put  their  heads  together  they 
could  obtain  legislation  that  would  mutually  benefitboth  station- 
ary and  locomotive  engineers. 

'•  The  "  N.  A.  S.  E."  was  the  next  toast,  and  Brother  Wickens, 
as  an  honorary  member  of  that  association,  responded.  He  was 
glad  at  any  time  to  respond  for  the  N.  A.  S.  E.  It  was  organ- 
ized nine  years  ago  in  Detroit.  It  was  an  educational  order 
like  the  Canadian  Association.  It  now  numbered  over  7000 
members  and  was  doing  a  great  work  for  engineers  ;  and  it 
must  not  be  forgotten  that  it  was  doing  much  for  employers 
as  well.  They  were  converting  employers  very  fast.  Employers 
were  beginning  to  see  that  they  were  working  along  right 
lines.  They  were  taking  steps  to  place  the  handling  of  steam 
in  safe  hands.  The  matter  of  the  amount  of  steam  used  was 
appalling.  The  engines  in  use  in  the  United  States  and  Canada 
amounted  to  8,000,000  horse  power  ;  in  Great  Britain  it  was 
7,000,000  horse  power ;  in  Germany,  4,500,000  ;  in  France, 
3,500,000.  This  did  not  include  locomotive  engines,  which  on 
this  continent  numbered  over  70,000.  Every  one  of  these 
engines  was  a  little  powder  keg  if  not  properly  handled.  An 
ordinary  five  foot  boiler  had  a  stored  energy  equal  to  42  pounds 
of  powder.  The  reported  explosions  average  about  152  yearly  : 
many  do  not  get  into  the  papers.  The  number  of  people  in- 
jured every  year  amounts  to  from  four  to  five  hundred.  The 
killed  reaches  two  and  three  hundred  annually.  All  this  could 
be  prevented  if  the  proper  parties  were  there  to  do  it.  Four- 
fifths  of  the  engines  now  in  use  had  been  built  within  the 
last  twenty-five  years.  This  shows  the  rapid  growth  of  steam 
engineering.  To  manage  these,  men  were  required.  The 
demand  was  so  great  that  incompetent  men  had  to  be  called  in 
to  take  charge.  As  engines  improved  it  required  men  of  greatei 
ability  to  take  the  management  thereof.  Nearly  all  those  com- 
petent men  are  members  of  our  associations.  He  kn^w  of  sev- 
eral instances  where  the  salary  of  engineers  had  been  increased 
without  demand.  Referring  to  license  laws,  he  said  the  marine 
engineers  had  a  law,  and  he  wanted  to  know  why  the  life  of  a 
man  walking  down  the  street  was  not  as  much  worth  protecting 
as  that  of  a  man  crossing  the  river  in  a  ferry  boat.  There  were 
thousands  of  people  on  the  street  as  well  worthy. of  protection  as 
the  forty  running  the  rapids.  He  thought  that  if  they  pushed 
for  it  they  could  get  a  law.  The  Americans  had  been  working 
along  the  same  lines  as  themselves.  All  their  cities  had  local 
license  laws,  the  result  of  agitation  on  the  p.irt  of  the  associa- 
tions. Next  yeai  they  will  have  eleven  States  at  work  on  license 
legislation,  and  they  will  surely  be  successful  in  some  cases. 
The  Americans  are  exactly  like  us — we  talk  alike,  look  alike, 
with  only  a  little  imat;inaiy  line  between  us.  The  .Americans 
are  willing  to  help  us  along.  The  speaker  thanked  those  present 
for  the  manner  in  which  they  drank  the  toast  to  the  N.  .A.  S.  E., 
and  thanked  them  for  coupling  his  name  with  the  association. 

The  toast  of  the  C.  A.  S.  E.  brought  President  .A..  E.  Edkins 
to  his  feet.  He  said  : — In  replying  to  the  toast  of  the  Executive 
Council  of  the  Canadian  Association  of  Stationary  Engineers, 
which  has  just  been  proposed,  allow  me,  as  President  of  the 
executive,  to  thank  you  most  sincerely  for  the  kindly  manner  in 
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which  you  received  the  same.  The  work  of  the  executive  is  to 
take  the  general  supervision  of  all  subordinate  associations  and 
to  establish  new  associations  throu<jhout  the  country,  wherever 
the  number  of  engineers  employed  may  warrant  so  doing.  As  I 
stated  in  my  address  at  the  opening  of  the  convention,  the  work 
done  by  the  executive  during  the  past  year  has  been  very  suc- 
ful.  It  has,  possibly,  not  been  so  successful  as  the  more  en- 
thusiastic of  us  might  wish.  I  myself,  for  instance,  made  up 
my  mind,  when  the  association  did  me  the  honor  at  last  con- 
vention of  placing  me  in  the  chair  of  the  executive,  to  organize 
at  least  double  the  number  of  associations  that  we  have  done  this 
year,  but  when  I  made  that  resolution  I  did  what  many  have 
done  before  me — counted  my  chickens  before  they  were 
hatched. 

When  we  take  into  consideration  the  small  number  of  men 
engaged  in  our  profession  on  which  we  can  draw  for  our  mem- 
bership, compared  with  the  vast  number  that  other  organiza- 
tions have,  it  will  be  evident  at  once  that  we  can  never  (or  at 
least  for  a  number  of  years)  expect  to  have  such  a  large  mem- 
bership as  the  N.  A.  S.  E.,  for  instance,  can  boast.  Taking  all 
these  facts  into  consideration,  I  thmk  we  can  with  reason  congratu- 
late ourselves  on  the  number  of  new  associations  which  we  have 
added  to  our  membership  during  the  past  term.  The  Executive 
has  spared  no  effort  in  making  this  year  a  prosperous  one  in  the 
history  of  the  Association,  and  I  desire  to  take  this  opportunity 
of  returning  my  sincere  thanks  to  the  other  Executive  officers 
and  the  District  Deputies,  Bros.  Ryan,  Angell  and  Mitchell,  for 
the  strong  support  and  able  assistance  which  they  have  given 
me,  and  I  respectfully  solicit  a  continuance  of  the  same  to  my 
successor  in  office. 

The  organization  of  the  C.  A.  S.  E.  was,  in  my  estimation,  a 
grand  thing  in  the  interests  of  the  engineers  of  this  country,  and 
I  feel  that  every  practical  engineer  should  come  forward  and 
join  us,  so  that  we  may  not  only  be  able  to  assist  him,  but  also 
that  he  may  give  us  the  benefit  of  his  experience  in  our  meet- 
ings. It  is  in  the  hands  of  the  engineers  of  this  country  to 
make  their  chosen  calling  rank  high  in  the  estimation  of  the 
steam  users  and  our  fellow  citizens,  by  ptoving  to  them  that  we 
are  men  who  are  endeavoring  to  raise  the  standard  of  our  call- 
ing to  the  proper  level  which  it  should  occupy  among  the 
trades  of  our  country.  The  C.  A.  S.  E.  has  done  more  for  the 
engineers  in  Canada,  than  most  people  are  aware  ;  it  has  proved 
to  the  public  through  the  reports  of  its  meetings  and  discussions 
in  the  papers,  that  the  stationary  engineer  of  to-day  is  a  much 
more  important  person  than  he  was  20  years  ago.  The  sharp 
competition  in  ah  lines  of  business  at  the  present  time  requires 
that  manufacturers  shall  reduce  the  cost  of  production  cf  their 
various  lines,  to  the  lowest  possible  price,  and  the  generation 
and  utilization  of  steam  becomes  a  most  important  factor  in  this 
direction.  They  have  therefore  been  compelled  to  install 
steam  plants  and  machinery  of  the  most  economical  and  im- 
proved type  to  gain  the  desired  end.  Now  this  is  all  very  good, 
and  is  in  the  proper  direction,  but  as  you  all  know,  these  mod- 
ern high  class  machines,  with  their  delicate  and  complicat- 
ed valve  gear  and  motions  soon  become  as  wasteful  and  expen- 
sive as  the  old  class  of  engine  unless  the  engineer  in  charge  is 
competent  and  well  up  in  his  business. 

The  object  of  this  Association  is  to  help  to  educate  its  mem- 
bers in  the  profession  of  steam  engineering!,  in  order  to  fit  them 
for  positions  as  stationary  engineers,  and  there  are  not  wanting 
instances  in  our  membership  to  prove  that  the  association  is 
nobly  fulfilling  its  mission.  I  am  fully  convinced,  Mr.  Chair- 
man, that  it  would  be  a  hard  matter  to  fully  estimate  the  bene- 


fits that  have  in  the  past  accrued,  and  will  in  the  future  also, 
to  the  steam  users  and  the  stationary  engineers  of  Canada  as 
a  result  ot  the  C.  A.  S.  E. 

Vice-President  Hunt  also  replied  to  this  toast.  The  Presi- 
dent deserved  the  thanks  of  all  for  the  way  he  had  worked. 

To  "Our  Guests,"  Mr.  Samuel  Fisher  and  Mr.  W.  E  Gower 
made  suitable  replies,  wishing  long  life  and  prosperity  to  the 
Canadian  Association  of  Stationary  Engineers. 

"  The  Press  "  was  briefly  responded  to  by  Mr.  W.  H.  Sibly  and 
Mr.  F.  B.  Wilson. 

After  the  health  of  the  Souvenir  Committee  and  experience 
of  the  different  members  in  getting  through  the  work,  all  joined 
hands  and  sang  "Auld  Lang  Syne,"  when  the  most  enjoyable 
event  of  the  most  successful  convention  of  the  Canadian  Asso- 
ciation of  Engineers  was  brought  to  a  close  with  "  God  Save  the 
Queen,"  and  cheers  for  Montreal  Nos.  i  and  2. 

At  intervals  during  the  evening  the  proceedings  were  enliven- 
ed by  musical  selections  by  Bios.  Mitchell,  Blackgrove  and 
D.  Robertson. 


CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 

Note. — Secretaries  of  the  various  Associations  are  requested  to  forward  us  matter 
for  publication  in  this  Department  not  later  than  the  20th  of  each  month. 


TORONTO  NO.  I. 

Arrangements  are  being  made  for  holding  open  meetings  once 
a  month  during  the  autumn  and  winter.  At  each  of  these  meet- 
ings an  address  will  be  given  by  an  experienced  engineer  on  a 
subject  related  to  steam  plant  management.  The  first  of  these 
open  meetings  will  take  place  in  October,  and  will  be  addressed 
by  Mr.  Chas.  Heal,  his  subject  being  "  Heat."  At  the  Novem- 
ber meeting  Mr.  A.  M.  Wickens  will  speak  on  "  The  Expansion 
of  Steam."  These  meetings,  to  which  every  person  interested  in 
steam  engineering  is  invited,  will  no  doubt  be  productive  of 
much  interest,  and  should  be  the  means  of  adding  many  new 
names  to  the  membership  roll  of  the  Association. 


LONDON  NO.  5. 

On  the  29th  of  August  the  members  of  the  above  Association 
tendered  a  farewell  banquet  at  the  Western  Hotel,  to  their 
president,  Mr.  Fred.  G.  Mitchell,  on  the  eve  of  his  departure 
from  the  city  to  assume  the  duties  of  a  position  with  the  Boiler 
Inspection  and  Insurance  Company,  of  Toronto.  Congratula- 
tory speeches  were  made  by  Brothers  Risler  and  Taylor,  and 
replied  to  by  the  retiring  president.  An  evening  of  much  enjoy- 
ment was  spent,  and  Mr.  Mitchell  carries  with  him  the  best 
wishes  of  every  member  of  the  Association  for  his  future 
success. 


THOMSON  VS.  ROYAL  ELECTRIC  CO. 

It  is  reported  that  Mr.  Fred.  Thomson  has  entered  an  action 
against  the  Royal  Electric  Company,  for  wrongful  dismissal. 
It  is  said  that  Mr.  Thomson  was  working  under  a  five  years' 
agreement  with  the  Company  at  a  fixed  salary,  and  that  he  will 
endeavor  by  legal  process  to  enforce  payment  of  his  salary  for 
the  full  term  of  the  agreement. 


As  a  means  of  cooling  bearings  in  any  place  where  air-compressors  are 
used,  or  where  an  air  supply  is  convenient,  it  would  be  well  to  conduct  a 
pipe  so  as  to  blow  air  upon  the  healed  bearings.    Air  has  an  additional 
advantage  in  the  fact  that  it  cools  in  expanding  so  as  to  still  further  aid  in  ' 
the  cooling  of  boxes  where  the  scheme  is  applied. 
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SAMUEL  ROGERS  &GQ- 


2518&'2520/SoTFfEJ?AMEST129  BAY  ST.' 


FOR  SflrLE, 

One  Thompson's  Improved  Steam  Engine  Indi- 
cator, been  in  use  twice  ;  cost  $85.  Will  sell  for 
$65,  including  Brass  Mounted  Walnut  Case,  2 
springs,  2  screw  drives,  2  scales  and  wrench. 
This  is  a  splendid  outfit  for  a  Stationary  or 
Marine  Engineer.    Apply  to 

GEO.  H.  ROUTH, 

Carleton  Place,  Ont. 


JEW 

IDERS  WANTED 

eekly  Juiitual  of  advance  inloriiia- 
tioii  and  pubUc  works. 

1 

i^'HH 

recognized  medium   for  advertise- 
ments for  'lenders.' 

< 
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65  to  71  Front  Street 
West, 

TORONTO,  ONT. 


CAPITAL, 

ai,5oo,ooo. 


Canadian 
General 
Electric 
Company 


FACTORIES: 

Peterborough,  Ont. 


Branch  Offices  and 
Warerooms : 

124  Hollis  Street, 
HALIFAX,        -       N.  S. 

St.  James  Street, 
MONTREAL,     -  QUE. 

350  Main  Street, 
WINNIPEG,     -  MAN. 

Granville  Street, 
VANCOUVER,     -  B.C. 


Thomson-Houston  Street  Railway  Generators  and  Motors 

(Same  as  built  by  us  for  Niagara  Falls  Park  &  River  Railway.) 


Thomson-Houston  Systems  of  Alternating  Current  Apparatus 
for  Incandescent  Lighting. 

Edison-Systems  of  Low-Tension  Direct  Current  Apparatus 
for  Incandescent  Lighting. 

Electric  Arc  Lighting  Apparatus.    Electric  Mining  Apparatus. 

Apparatus  for  Long  Distance  Transmission  of  Power. 


We  Manufacture  in  Canada  Every  Description  of  Electrical  Machinery  and  Electrical  Supplies. 


INSULATED        TRANSFORMERS  INCANDESCENT 


WIRES 


FOR  ELECTRICAL  USES 


Our  wire  factory  is  one  of  the  best 
equipped  on  the  continent. 

We  manufacture  every  description  | 

of  insulated  wires  and  cables,  and  our  | 

large  production  enables  us  to  offer  5 

special  values.  = 

We  desire  at  this  season  to  call  j 

attention  to  our  1 

Standard  Weatherproof  Wires, 
White  Weatherproof  Wires, 
Rubber  Covered  Wires, 
Magnet  Wires, 

Office  and  Annunciator  Wires, 
Flexible  Incandescent  Light 
Cords. 

Our  solid  core  Rubber  Covered  Wire 
has  the  best  insulation  resistance,  best 
quality  of  rubber,  and  gives  the  most 
general  satisfaction  to  users. 


To  no  other  class  of  apparatus  can 
the  axiom  that  "the  best  is  the  cheap- 
est" be  more  truly  applied  than  to 
electrical  machinery  and  appliances. 
To  transformers  does  this  especially 
apply.  It  will  pay  you  to  buy  the  best 
in  the  market,  and  we  now  offer  you  the 
very  best  at  such  a  reduced  price  that 
the  essentials  of  quality  and  efficiency 
are  combined  with  extremely  low 
prices,  which  is  rendered  possible  only 
by  the  introduction  of  improved  labor- 
saving  machinery,  added  to  a  large 
increase  in  our  output. 

The  Transformer  we  offer  is  the  im- 
proved type  F.  Thomson-Houston  de- 
sign, celebrated  for  its  high  efficiency 
and  perfect  regulation. 

The  following  points  in  a  Trans- 
former are  all  essential  :  (i)  Perfect 
safety  ;  (2)  high  efficiency  ;  (3)  good 
regulation  ;  (4)  small  core  loss  ;  (5) 
convenience  in  installation. 

These  are  attained  in  the  New  Type 
F.  Oil  Insulated  Transformers  (which 
we  are  now  manufacturing  at  our  works 
at  Peterborough,  Ont.),  in  a  greater 
degree  than  any  other  upon  the  market. 

Write  to  nearest  office  for  prices 
and  discounts. 


LAMPS 


We  have,  during  the  past  two  months, 
made  such  changes  and  imorovements 
in  our  methods  of  manufacture,  and  in 
!  the  general  appearance  of  our  lamps, 
I  that  we  offer  you,  with  confidence,  a 
f  lamp  that  we  are  assured  is  now  su- 
I  perior  to  any  other  in  the  market. 

'  We  have  adopted  an  entirely  new 
method  of  treating  and  handling  our 
carbons,  and  have  so  improved  our 
methods  of  inspecting  and  testing 
throughout  each  department  and  pro- 
cess that  all  inherent  defects  are 
eliminated  before  the  lamps  are  passed 
for  shipment. 


Price  list  and  discounts  f'lirtiished 
Oil  application. 


OUR  LAMP  SOCKETS  ARE  THE  BEST  AND  CHEAPEST  IN  THE  MARKET. 
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SPARKS. 

The  Ottawa  City  Council  has  resolved  that  all  teleppone  wires  must  go 
underground. 

Mr.  A.  E.  Sulis  has  sold  his  electric  lighting  plant  at  Bridgetown,  Nova 
■  Scotia,  to  Mr.  J.  W.  Beckwith. 

Messrs.  Lea^on  &  Linehara  have  been  granted  a  franchise  for  an  electric 
street  railway  at  Calgary,  N.  W.  T. 

Geo.  Boswell,  of  East  Toronto,  was  committed  for  trial  by  a  local  magis- 
trate recently,  on  the  charge  of  shooting  at  conductor  Percy  Lynn,  of  the 
Toronto  and  Scarboro'  Railway. 

It  is  reported  that  the  Brush  Electric  Co.  may  start  a  manufactory  at  St. 
John,  N.B.  The  names  of  Mr.  G.  F.  Walker  of,  St.  John,  and  Col.  N.  S. 
Rogers,  of  Cleveland,  are  connected  with  the  enterprise. 

H.  Pirn  has  arrived  in  Vancouver  from  Toronto  to  assume  the  manage- 
ment of  the  Canadian  General  Electric  Company,  Mr.  Maxwell,  the  former 
manager,  having  removed  to  Portland  to  manage  the  Portland  branch. 

After  considerable  delay  in  obtaining  the  necessary  plans  for  the  engine 
and  dynamo  foundations,  arrangements  are  now  completed  for  the  electric 
light  service  to  be  installed  by  the  Waterworks  and  Electric  Light  Co.  of 
Lethbridge,  N.  W.  T. 

The  Canadian  General  Electric  Company  have  decided  to  consolidate  the 
various  departments  of  their  manufacturing  business  at  Peterboro'.  The 
Council  of  that  town  have  granted  the  Company  a  bonus  of  $5,000  as  an  in- 
ducement to  carry  out  this  step. 


TRADE  NOTES. 

The  Kay  Electric  Works,  of  Hamilton,  recently  installed  an  arc  and  in- 
candescent plant  for  lighting  the  mills  and  yards  of  Messrs.  John  Smith  & 
Son,  of  Callender,  Ont. 

One  of  the  heaviest  locomotive  freight  engines  in  Canada,  is  at  present 
under  constructian  at  the  Kingston  Locomotive  Works.  The  cylinders  will 
be  18  by  26  inches.  The  engine  will  be  capable  of  hauling  up  an  ordinary 
grade  45  loaded  cars. 


PUBLICATIONS. 

A  Directory  of  street  railway  exhibits  at  the  World's  Fair  has  been  com- 
piled and  published  by  the  Streel  Railway  Gazette,  Chicago. 

The  Penberthy.lnjector  Company,  publishers  of  the  "  Penberthy  Bulletin," 
intend  in  future  to  publish  extracts  of  interest  to  engineers  taken  from  the 
leading  mech,inical  journals,  and  will  send  a  copy  of  the  publication  free  to 
any  engineer  who  may  write  for  it. 


PERSONAL. 

Mr.  Warren  Y.  Soper,  of  Ottawa,  is  at  present  in  Paris. 

Mr.  John  Patterson,  of  the  Hamilton,  Ont.,  Radial  Electric  Railway,  was  a 
recent  visitor  at  the  World's  Fair. 

Aid.  Wm.  Bell  has  been  appointed  successor  to  the  late  E.  A.  Wills,  a.s 
Chief  Engineer  of  Government  Buildings  at  Toronto. 

Mr.  J.  B.  Griffith,  manager  of  the  Hamilton  Electric  Railway  Company, 
accompanied  by  Mrs.  Griffith,  is  at  present  on  a  visit  to  California. 

Mr.  F.  W.  Martin,  who  haa  been  for  some  years  with  the  Toronto  Elec- 
tric Light  Company,  has  been  appointed  manager  of  the  Hamilton  Electric 
Light  and  Power  Company. 

Mr.  Dan.  Thomson,  late  manager  of  the  Hamilton  Electric  Light  and 
Power  Company,  was  recently  made  the  recipient  of  a  handsome  silver  fish 
and  carving  set,  together  with  several  articles  of  silver  and  a  sealskin  purse 
tor  Mrs.  Thomson.  The  presentation  was  made  by  Mr.  Robert  Dickinson, 
chief  engineer,  on  behalf  of  the  employees  of  the  Company. 

Mr.  Alex.  Taylor,  of  the  Edmonton,  N.  W.  T.,  Electric  Light  Co.,  re- 
cently spent  a  couple  of  weeks  in  EdStcrn  Canada  with  the  purpose  of  pur- 
chasing the  necessary  machinery  for  greatly  increasing  the  capacity  of  the 
Company's  plant.  Mr.  Taylor  has  been  a  resident  of  Edmonton  for  the 
last  fifteen  years,  and  this  s  the  first  time  that  he  has  visited  the  eastern 
provinces  during  that  period.  He  came  just  in  time  to  participate  in  the 
C.  E.  A.  convention. 


OBITUARY. 

It  is  with  much  regret  that  we  announce  the  death  of  Mr.  J. A.  Angell, 
President  of  theGuelph  C.  A.  S.  E.  Mr.  Angell  had  just  returned  from  the 
convention  at  Montreal  when  death  overtook  him.  During  his  stay  in 
Montreal,  he  was  too  unwell  to  take  as  a  part  as  he  would  have  desired  in 
the  proceedings  of  the  convention.  His  brethren  did  all  they  could  for  his 
comfort  while  in  Montreal  and  on  the  return  trip  as  far  as  Toronto,  where 
they  saw  him  safely  on  board  the  train  for  his  home  at  Guelph.  The  de- 
ceased had  been  in  poor  health  for  a  couple  of  years,  and  in  making  the  jour- 
ney to  Montreal,  he  no  doubt  overtaxed  his  strength.  With  the  exception 
of  a  couple  of  years  spent  on  the  Grand  Trunk  Railway,  Mr.  Angell  was 
employed  during  the  twenty  years  of  his  residence  in  Canada,  as  Chief  En- 
gineer at  the  Agricultural  College  at  Guelph.  He  was  a  good  mechanic 
and  engineer,  and  an  enthusiastic  worker  in  the  C.  A.  S.  E. ,  of  which  he 
was  Distiict  Deputy  and  Executive  President  for  Guelph. 


The  municipality  of  London  West  has  granted  a  franchise  to  Col,  Clark, 
representing  a  Detroit  Syndicate,  for  the  construction  of  an  electric  railw.ay. 
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SPARKS. 

The  General  Electric  Company's  new  power  station  at  Ixmdon  is  nearly 
completed. 

The  electric  light  plant  at  Wiarlon,  Ont. ,  was  destroyed  by  fire  on  the 
5th  of  September. 

The  Brandon  Electric  Light  Company  invite  tenders  until  the  loth  of 
October  for  $20,000  of  bonds.  • 

It  is  said  that  the  construction  of  the  electric  railway  from  .St.  Catherines 
to  Port  Dalhousie,  will  not  be  commenced  until  the  spring. 

The  Toronto  Screet  Railway  Company  have  decided  to  try  the  experi- 
ment for  one  month  of  carrying  the  city's  street  refuse  to  Ashbridge's  Bay. 

Mr.  C.  W.  Hutchings  has  been  appointed  as  city  inspector  of  electric 
wiring  for  the  city  of  Vancouver.  The  board  of  underwriters  of  that  city 
have  adopted  the  rules  of  the  Pacific  Coast  Board  of  Underwriters. 

IVTr.  A.  A.  Wright  who  lately  put  in  operation  an  incadescent  plant  at 
Renfrew,  Ont.,  is  to  have  a  competitor  in  a  new  company  which  has  since 
been  formed,  and  of  which  Mr.  Mackay  is  one  of  the  leading  promoters. 

The  council  of  the  village  of  Grimsby  have  refused  assistance  to  the 
Hamilton,  Grimsby  and  Beamsville  Electric  Railway  Company,  on  the 
ground  that  the  road  would  be  the  means  of  divertmg  trade  from  the  village 
to  Hamilton. 

A  project  is  on  foot  for  the  construction  of  an  electric  railway  from  Brant- 
ford,  via  the  Indian  reserve,  Hagarsville,  Nelles  Corners  and  Balmoral,  to 
Selkirk,  situated  on  Lake  Erie,  a  distance  of  30  miles,  with  the  object  of 
making  Selkirk  a  summer  resort.  It  is  believed  that  in  addition  to  a  pas- 
senger traffic,  the  line  would  carry  considerable  freight. 

The  Bell  Telephone  Company's  system  at  Brandon,  Man.,  is  being  thor- 
oughly overhauled  and  repaired  under  the  superintendance  of  Mr.  Frank 
Walsh,  manager,  and  Mr.  Mitchell,  superintendent  of  construction,  of  the 
Winnipeg  exchange.  The  systems  at  Regina  and  Wheat  City  have  also 
been  repaired,  and  at  Moose  Jaw  an  entirely  new  exchange  has  been  put 
in.  In  Winnipeg,  Mr.  Walsh  and  his  .assistants  are  busily  engaged  in  con- 
structing a  metallic  circuit. 


THE  HA  WORTH  BELTING  CO. 


MANUFACTURERS 


OFFICE  AND  FACTORY:  9  AND  11  JORDAN  STREET, 


TORONTO 


Please  mention  the  Electrical  News  when 
corresponding  with  advertisers. 


FOR  SALE 


We  have  one  T.-H.  1200  c.  p.  30  light 
Arc  Dynamo,  with  new  armature,  just 
from  factory,  not  yet  unpacked,  in  first- 
class  order. 

Also  about  20  single  lamps  in  good 
running  order. 

Reason  for  selling,  machine  too  small 
for  our  purposes. 

For  furtheV  particulars  apply  to 

HEW  GLASGOW  ELECTRIC  CO.,  Ltd. 

New  Glasgow,  N.  S. 


Wm.  Kennedy  &;  Sons 


OWEN  SOUND, 
ONT. 


Hydraulie  and  Mechanical 
Engineers. 

Sole  Manu/iit'titrers  in  Canada  of 


The  "New  American"  Turbine 


( both  vertical  and  horizontal ) 
which  is  the  very  best  kind  of 
Water  Wheel  for  driving  electric 
machinery  by  w.iter  power. 

Special  attention  given  to  the 
arrangement  and  production  of 
Superior  Gears,  Shafting,  &c.,  for 
Electric  Stations. 

SOLE  AGENTS  FOR 

Fruen's 


Water  Wheel 


Governor 
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SPARKS. 

The  electric  street  railway  service  has  been  put 
in  operation  in  Kingston. 

It  is  the  intention  of  the  Brantford  Electric 
/  Power  Company  to  erect  a  new  dam  on  the  Grand 
I  River. 

The  employees  of  the  Ottawa  mica  miners  held 
a  very  enjoyable  picnic  near  buckingham,  Que., 
on  the  26th  of  August. 

Mayor  Dagg  and  R.  B.  Cummmg,  of  Selkirk, 
Man.,  were  in  Toronto  recently  endeavouring  to 
make  arrangements  for  the  construction  of  an 
electric  railway  between  the  City  of  Winnipeg  and 
Selkirk,  a  distance  of  20  miles.  A  charter  has 
already  been  obtained. 

The  City  Council  of  Ottawa  have  had  under 
consideration  for  some  time  the  question  of  the 
advisability  of  the  city  owning  and  operating  its 
own  lighting  plant,  and  have  appareptly  come  to 
the  conclusion  that  the  lighting  should  be  done  in 
this  manner.  The  sole  control  of  the  water  power 
of  the  Ottawa  River  rests  with  the  Dominion 
Government.  The  Government  have  entered 
into  leases  with  a  number  of  companies  for  the 
use  of  the  water  for  power  purposes,  reserving  the 
right  for  the  city  to  take  such  water  as  it  may 
require  for  waterworks  purposes  only.  A  com- 
mittee of  the  council  has  been  appointed  to  inter- 
view the  Government  and  endeavor  to  secure  for 
the  city  the  right  to  water  for  power  purposes  also, 
and  learn  the  terms  upon  which  it  may  be  ob- 
tained ;  to  secure  if  possible  a  suitable  site  for 
utilizing  such  power,  and  report  upon  the  cost , 
to  report  as  to  whether  the  city  has  power  to  pur- 
chase or  expropriate  a  site  outside  the  city  limits 
and  issue  debentures  for  payment  of  same ; 
whether  a  suitable  site  and  power  privileges  can 
be  purchased  within  the  city,  and  at  what  cost; 
and  whether  a  steam  plant  as  an  auxiliary  to  the 
water  power  would  be  required. 
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TORONTO  ELECTRICAL  WORKS 


Manufacturing  Electricians  and  Engineers, 

Dealers  in  Electrical  Supplies. 
Makers  of  Dynamos  and  Motors. 
Dealers  in  Electrical  Books. 

35  Adelaide  Street  West,  -  TORONTO. 


.  Do  you  Want  . 

A  30  OR  40  CENT  LAMP? 

If  so,  we  cannot  supply  you  ;  but 
should  you  prefer  a  higher  priced 
article,  cheaper  in  the  end,  and 
guaranteed  for  an  average  life  of 
800  hours,  call  upon  or  address  the 

Packard  Lamp  Go.,  Ltd 

96  to  100  King  Street, 


YDLCANIZED  FIBRE  CO. 

HARD  VULCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks  and  special  shapes  to  order.  Colors,  Med,  Black  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD, 

Factoru:  WILMINGTON,  DEL.  OFFICE:  14  DEY  ST.,  NE.W  YORK. 
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LAKE  GIRARD  SYSTEM  OF  MINES. 
Lake  Girard  Mine.      -     Nellie  and  Blanche  Mines.     -     The  Horseshoe  Mine. 

CONTROLLING  2,500  ACRES  CHOICEST  MICA  LAND. 


The  LARGEST  USERS  in  the  United  States  are  among  our  EARLIEST  CUSTOMERS,  and  can  testify  to  the 
excellence  of  our  material  as  well  as  to  our  PROMPTNESS  OF  DELIVERY. 

All  MICA  SHIPPED  BY  EXPRESS,  and  sales  made  at  PRICES  INCLUDING  ALL  CHARGES  TO  POINT  OF 
DESTINATION. 

Why  buy  through  MIDDLEMEN  and  pay  COMMISSION,  when  you  can  DEAL  DIRECT  WITH  THE  MINES,  and 
receive  your  MICA  AT  FIR.ST  HANDS? 

We  are  prepared  to  SUPPLY  the  requirements  of  SMALL  USERS,  on  advantageous  terms,  looking-  to  the  FUTURE 
GROWTH  of  their  BUSINESS. 

Our  PRESENT  .STOCK  OF  MICA  actually  mined  EXCEEDS  300  TONS,  and  this,  too,  AFTER  A  YEAR'S 
STEADY  OPERATION.S. 

ALL  SIZES  AVAILABLE,  and  we  will  either  cut  to  size  or  in  rough  split  sheets,  with  edges  trimmed  or  untrmimed,  as 
may  be  desired.    We  will  cut  discs  or  segments  of  circles  when  required. 

Send  us  a  SAMPLE  ORDER — we  only  ask  a  fair  trial  ;  once  we  receive  that,  we  are  not  afraid  of  holding  your  busi- 
ness.   Address  all  communications  to 

DON  C.  WAITERS, 


240  I>£i.ly  JL venue, 


Otta.w£t,  Ca.na.cla,. 
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Thomas  Ahearn. 


Warren  Y.  Soper. 


Contracting  Electrical  Engineers 
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AHEARN  <fc  SOPER 

CANADIAN  REPRESENTATIVES  OF  THE 

WestinghoDse  Electric  &  Mfg.  Co. 


Slow  Speed 

Single  and 
Multiphase 
Alternators 


Slow  Speed 
Direct  Current 
Dynamos 
and  Motors 


Electric  Rail  way  Equipments  Complete.  Transformers. 
Celebrated  Shallenberger  Electricity  Meters. 
Sawyer-Man  Stopper  Lamps. 

Ahearn  Electric  Heaters  for  Direct  or  Alternating  Circuits. 
Long  Distance  Power  Transmission  a  Specialty. 


The  Westinghouse  Alternator  is  the  only  Alternator 
of  its  type  in  which  the  Armature  Coils  are  removable 
and  may  be  kept  in  stOCk.  Coils  are  lathe  wound,  thereby  securing 
the  highest  insulation.    All  armatures  are  iron  clad. 


FOR  ESTIMATES  AND  FURTHER  INFORMATION,  ADDRESS 

AHEARN  &  SOPER    -  OTTAWA 
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SPARKS. 

The  firm  of  Abell,  Huot  &  Co.  has  been  organ- 
ized to  carry  on  business  as  electricians  at  St. 
Casimir,  Que. 

The  Bell  Telephone  Company  have  removed  to 
new  and  commodious  offices  in  the  Dunham  Block 
at  Brockville,  Ont. 

The  Gaynor  Electric  Fire  Alarm  Company,  of 
Louisville,  Ky. ,  are  looking  for  a  suitable  loca- 
tion for  a  branch  of  their  business  in  Canada. 
'  Mr.  Dingman,  manager  of  the  Toronto  & 
Scarboro'  Electric  Railway,  proposes  to  inaugurate 
a  trolley  freight  service  on  the  Kingston  road. 

Mr.  Graham  of  the  Electric  Wire  and  Fixings 
Company,  Westminster,  B.  C. ,  has  devised  ap- 
paratus by  the  use  of  which  telephones  can  be 
made  to  deliver  messages  audibly. 

Mr.  D.  H.  Keeley,  acting  Superintendent  of 
Government  Telegraphs,  Ottaw'a,  represented 
that  department  at  the  International  Electrical 
Congress  held  at  Chicago  recently.  The  Depart- 
ment of  Inland  Revenue  was  also  represented  by 
Mr.  O.  Higman. 

The  Niagara  Falls  Park  and  River  Railway 
Company  are  offering  for  sale  at  par,  $300,000 
of  stock,  the  intention  being  to  duplicate  the  line 
owing  to  the  une.xpected  passenger  business  which 
has  been  encountered  during  the  first  season  of 
the  operation  of  the  road. 

Canada  is  said  to  have  a  most  admirable  dis- 
■play  at  the  World's  Fair  of  automatic  and  traction 
engines,  compound  marine  engines,  high  speed 
engines,  fire  engmes,  steam  injectors  and  ex- 
hausters, and  general  steam  fittings,  water 
wheels,  etc. 

godfrey  st.  v.  morgan 
Barrister,  Solicitor,  etc. 

27  Wellington  St.  East,  ToPOntO 
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A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium   for  advertise- 
ments for  'Tenders.' 


1 


;CANADIANCOfTTRACtREC0RD= 

TORONTO.  E 


F.  E.  Dixon  &  Go. 


MANUF.\CTURERS  OF 


LEATHER  BELTING 


70  KING  STREET  EAST,  TORONTO. 
Headquarters  for  Electric  and  Dynamo  Belting. 

We  have  the  following  Leather  Belts  in  use  in  the  works  of  the 
Toronto  Electric  Light  Co.  ; — 

One  36  inch  belt  98  feet  long. 
[This  belt  has  been  in  constant  use  since  August,  1885,  and  looks 
good  for  another  ten  years  yet.]  Also 
One  36  inch  belt  100  feet  long.         One  38  inch  belt  100  feet  long. 
One  36  inch  belt  123  feet  long.         One  24  inch  belt  100  feet  long. 
And  over  1500  feet  of  8  inch  belting. 
All  the  above  belts  are  DOUBLE  THICKNESS  and  are  all  giving  satisfaction. 
The  38  inch  jclt  5  the  largest  belt  ever  made  in  this  Province. 

The  following  Electric  Companies  are  also  using  our  Belting  : 
The  Toronto  Construction  and  Electrical  Supply  Co. 
The  Ball  Electric  Light  Co. 
The  Hamilton  Electric  Light  &  Power  Co. 
The  Niagara  Falls  Electric  Light  Co. 
West  Toronto  Junction  Electric  Light  Works. 
The  St.  Thomab  Electric  Light  Co. 
The  Barrie  Electric  Light  Co. 
The  Berlin  Electric  and  Gas  Co. 
The  Woodstock  Electric  Light  Co. 
The  Manitoba  Electric  and  Gas  Light  Co.,  Winnipeg. 
The  Goderich  Electric  Light  Co. 
The  Markham  Electric  Light  Co. 
The  Oshawa  Electric  Light  Co. 
The  Orangeville  Electric  Light  Co. 
The  Port  Arthur  Electric  -Railway  Co. 
nHL>  OTHERS. 

We  are  the  only  Belt  Manufaetupers  in  this  Ppovinee  who  ean  show 
Belts  of  OUR  OWN  MAKE  which  have  been  in  use  AS  LONG  AS  FIVE 
YEARS.  We  ean  point  to  belts  of  oup  own  make  in  THIS  CITY  ALONE 
which  have  been  in  constant  use  for  TEN,  THIRTEEN  and  even  NINE- 
TEEN years,  and  are  still  good. 

We  are  prepared  to  furnish  Belts  of  any  size,  two  or  three  ply,  of  any 
width.    Every  belt  fully  guaranteed. 
Send  for  Discounts.        Dixon's  Belting  Hand-Book  mailed  free  on  application. 


Economize  spa.ce  on  shiafting  Tby  using 

WATEROUS  GRIP  PULLEYS  WITH  DOUBLE  DRIVERS 


SHAFT  SHOWIN^^KEY  W/KYS 


.7191.  ^ 


Electric  plantsTKfngs'tZHtr^^^^^^^^^^^^  shaft  pulley  is  on. 

Falls.  Wingham,  dc.,  fitted  with  our  grip  pulleys,  gears  and  couplings,      Vf  A  I  tnUUS|    BRANTFQRD,  CANADA 
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III. 


The  Canadian  Office  &  School  Furniture  Co. 


STEAM  USERS 

Desiriiiff  tlitf  s(-ririr):s  of  COMyKTJSST  KN- 
OIN EERS  of  ntty  rlitss,  can  obtain 
sohfVf  intollhjeiit  antf.  Vf^fitthlf 
men,  hi/  a/iph/ini/  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

A.  E.  Edkins,  President,  care  Boiler  Inspec- 
tion &  Insurance  Co.,  Toronto. 

JAS.  ROBERT.SON,  Secretary  Montreal  Branch, 
1420  Mignonne  Street,  Montreal. 


If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware  mepehants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  ean  reach  them 
through  the 

Canadian  Hardware  Merchant 


J.  B.  McLEAN  CO.,  Ltd. 

rORONTO. 


I'UBl.lSHE'iS 

10  Front  St.  E. 


Hill  Patent  Friction  Pulleys 


AND  CUT  OFF  COUPLINGS 

For  Electric  Light  Stations  and  all  purposes  where  intermittent  power  is  required. 


Miller  Bros.  &  Toms, 


(Successors  to  Miller  Bros.  &  Mitchell) 

MONTREAL,  QUE. 


Toronto  Office ;  74  York  Street. 

RHTABLISHED  1869. 


THE  CANADIAN  LOCOMOTIVE  &  ENGINE  CO.,  Ltd. 

KINGSTON,  -  ONTARIO. 

MANUFACTURERS  OF 

Locomotive,  Marine  and  Stationary  Engines 


Armington  &  Sims'  High  Speed  Engine  for  Electric  Light  Plant.etc. 

NOTICE. 

The  Canadian  Locomotive  &  Engine  Co.,  Limited,  of  Kingston,  Ontario,  have  the  e.\clusive  license 
for  building  our  Improved  Patent  High  Speed  Engine  for  the  Dominion  of  Canada,  and  are  fur- 
nished bv  us  with  drawings  of  our  latest  improveinents. 

Provid'ince,  R.I.,  Nov.  i8th,  1889.  (Signed)        ARMINGTON  &  SIMS. 


THE 
HA2LET0N 
BOILER. 


"  CYCLE "  GAS  ENGINE 

IMPULSE  EVERY  KEVOLUITON  without 
a  separate  pump.    NO  SLIDE. 


Descriptive  Catalogues  of  the  above  on  application. 
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C.  W.  HENDERSONJMifiiMMMMtoLELECTRiCAL  Supplies 


ESTIMATES  FURNISHED  FOR 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Batteries,  Doctors'  and  Dentists'  Electrical 
Apparatus  and  Machinery. 
Electric  and  Gas  Fixtures. 
Buckeye  Incandescent  Lamps. 

Somoff's  Fancy  and  Miniature  Incandescent  Lamps. 


44  gleury  Street  

{CORNER  JURORS) 

'  .  .  .  .  MONTREAL 


LONDON  MACHINE  TOOL  CO., 

LONDON,  -  ONTARIO, 


MANUFACTURERS  OF 


Machinist  &  Brass 


'  Tools 


A.  B,  WILLIAMS,  General  Agent,  TORONTO,  OJ^T. 


no  longer  necessary  to  import  Carbon  Points. 


It  is 


THE  PETERBOROUGH  CARBON  AND  PORCELAIN  CO 

....  can  furnish  them  equal  to  any  in  the  world,  as  they  are  .... 


MANUFACTURERS  OF 


CARBON  POINTS  for  all  Systems  of  Arc  Light,    BATTERY  PLATES,    CARBON  BRUSHES, 

<ind  all  hhid.i  of'  Vorcela  n  for  Elcrtrie  il  and  Hardtvare  lines. 

E.  W.  EVANS,  10  KING  STREET  WEST,  TORONTO,  AGENT. 


OAK 
TANNED 


BELTING 


TORONTO 

Telephone  475. 


THE  J.  G.  MCLAREN  BELTING  GO.  Montreal 


MICA 

White  and  Amber. 


MCRAE  &  CO. 


OTTAWA,  ONT 


The  Penberthy  .  •  . 


.  Automatic  Injector  is  the  Standard. 


BEWARE  OF  13IITATIONS  ! 


TAKE  NO  OTHER. 
In  use  in  hundreds  of  eleetrieal  power  plants 
....  in  the  United  States  and  Canada  .... 


Send  for  Circular 
and  Price  List. 


PENBERTHY  INJECTOR  CO 


Factory  at  Windsor,  Ont. 


Office :  DETROIT,  MICH. 


CAHADIAH 


I J0  w  w  W  ^0  V 
1 1»  0A  0a\  0j\  /a  0j 


i 


LECMALNEWS 


I 


NGINEERING 


□URNAL 


OLD  SERIES,  VOL.  XV.— No.  4. 
NEW  SERIES,  VOL.  III.— No.  11. 


NOVEMBER,  1893 


I  PRICE  10  CENTS 
I    $i.oo  Per  Year. 


MAGNOLIA  METAL 


IN  USE  BY 


Eight  Leading  Governments. 

BEST  ANTI-FRICTION  METAL  FOR 

tiigh-speed  Engine,  Dunamo,  Rolling-Mill,  Steamshio,  Railroad,  Saw-Mill,  Gotton-Mill,  Paper-Mill,  Woolen-Mill, 
Silk-MIII,  Jute-Mill,  Rubber-Mill,  Sugar-Mill,  Flour-Mill  and  all  Maciiineru  Bearings. 

DVE^GrlsrOLI^  DVCET^L  CO. 

London  Office:  75  Queen  Victoria  St  Owners  and  Sole  Manufacturers, 

SoSfei;. a^^^^   7^  Cortlandt  Street,  NEW  YORK. 

JOHN  LANGTON  &  CO. 

  Canada  Life  Building,  Toronto 


ELEGTmGf\L  -  ENGINEERS  -  f\ND  -  GONTRf\GTORS 

    Complete  Platns  installed. 


Plants  requiring  special  combinations  of  Electrical  Machinery  a  Specialty. 

CORRESPONDENCE  SOLICITED. 

DIREGT-DRIVEN"  DYNflMOS  tor  large  and  small  plants.       SLOW  SPEED  GENERATORS  ftND  MOTORS. 
Sole  Canadian  Agents  for  the  Waddell-Entz  Alkaline  Storage  Batteries. 


C.  G. " 


(Canadian  Core) 


We  beg  to  draw  attention  to  the  merits  of  our 


Solid  Core  Rubber  Covered  Wire 


 for  Interior  Wiring  and  use  in  damp  locations. 

This  wire  has  the  purest  and  most  homogeneous  insulation  of  any  rubber 
covered  wire  in  the  market. 

We  do  not  aim  to  produce  a  cheap  and  consequently  an  inferior  insula- 
tion, but  we  have  spared  no  expense  towards  the  production  of  a 
high  grade  of  wire  at  a  low  price.  We  use  no  "recovered"  rubber 
or  other  refuse  stock,  but  only  pure  rubber  compound. 

Send  sample  order  and  test  the  insulation.       Prices  lower  than  for  any  like  grade. 

THE  CANADIAN  GENERAL  ELEGTRIG  GO.,  Limited. 

G^S'HTJ^^  -  Sl,500,000. 

Head  Ojffice—65  to  71  Front  Street  West,  TORONTO,  ONT. 

Factories-PETERBOROUGH,  ONT. 

'124  Hollis  Street,  HALIFAX,  N.  S. 


Branch  Offires  and  Warprnnrrm^        ^"'•^^  ^^'"^  MONTREAL,  Que. 

orducu  v^mceb  ana  w arerooms ^      ^^^-^  street,  Winnipeg,  iMan. 

[  Granville  Street,  \\-\NCOUVER,  B.  C. 
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Montreal  Insulated  Wire  Works. 
J.  ROSS,  SON  &  CO. 


MAN-UFACTURERS  OF 


INSULATED 
ELECTRIC  WIRES 

And  Wires  for  Annunciators, 
Offices,  Magnets  and 
Dynamos. 


Factory  :  41)4  William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed. 

p.  O.  Box,  1496. 

E.  CflRL  BRElTHftUPT 

CONSULTING 

Electrical  Engineer 

Graduate  in  Electrical  Engineering  at  Johns 

Hopkins  University,  Baltimore. 
 Address  :  BERLIN,  OWT. 

Canada  Lumberman 

PUBLISHED  MONTHLY  BY 

A   C3-.  3v^oi?.ti3vi:e;r 

Canada  Life  Assurance  Bldg.    -    TORONTO,  ONI  . 
Subscription  $i.oo  fier year  in  advance. 


Eugene  F.  Phillips.  President. 


John  Carroll,  Sec.  and  Treas. 


WfVNTS  - 


IF  you  want  a  particular  lot  of  lumber,  or  have  one 
to  dispose  of ;  if  you  want  to  buy  or  sell  timber 
limits  ;  if  you  have  a  mill  for  sale  or  want  to  buy  one  ; 
if  you  have  apiece  of  second-hand  machinery  to  dis- 
pose of,  or  want  one  ;  if  you  want  a  situation  ;  if  you 
want  an  employee  for  any  purpose  ;  an  inexpensive 
advertisement  under  the  heading  of  "Wanted"  or 
"  For  Sale"  is  the  easiest  and  quickest  way  to  acccm- 
plish  what  you  wish. 

An  advertisement  in  the  Canada  Lumberman  is  the 
cheapest  and  best  salesman  you  can  employ  ;  it  is  not 
only  always  on  the  road,  but  on  all  the  roads  at  once. 


JOHN  A.  BURNS,  B.A.Sc. 

Mechanical  Engineer  and  Manufacturers'  Agent. 

POWER  HAClUAW5^%f°LtTupt%^' 

inches.  This  is  the  most  practical  machine  ever  offered 
to  the  trade.  No  skill  required  to  run  it.  When  the 
bar  is  cut  off  the  machine  automatically  lifts  the  saw  from 
the  work  and  stops.   Write  for  photograph  and  price. 


lyiQJQI^^  Sole  Agent  for^ihe  Kay  Electric  Works, 


of  Hamilton,  Ontario. 


FNRIMFQ  ?>o\^  Agent  for  the  Armington  &.,Sinis 
LIiUIIILO  and  Brown  Engines,  of  Hamilton,  Ont 
Specialist  in  making  boiler  evaporation  and 
engine  economy  tests ;  indicating,  and  proper- 
ly setting  the  valves  0/  steam  enpjnes. 

686  Craig  St.    -  MONTREAL. 


Eugene  F.  Phillips  Electrical  Works 


(LinVLITEID) 


MANUFACTURERS  OF 


ELECTRIC  LIGHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\Rf\Df\Y  GfVBLES. 
RAILWAY  FEEDER  AND  TROLLEY  WIRE. 

OFFICE  AND  FACTORY  : 
New  York  Office:  10  Cortlandt  Street.  /VI mrf I'P;^ I  f\^n^f\^ 

Providence,  R.  /.;  American  Electrical  Works.       I'lUI  |  1 1  tJCll  ,    \^dl  |dUd» 

Wm.  Kennedy  &  Sons 

OWEN  SOUND        ^^^^^^  Hydpaulie  and  Meehanieal 

Q^*P  ^^B^^illlf^^^^^K.  Sole  Manufacturers  in  Canada  of 


The  "New  American"  Turbine 

(both  vertical  and  horizontal ) 
which  is  the  very  best  kind  of 
Water  Wheel  for  driving  electric 
machinery  by  water  power. 

Special  attention  given  to  the 
arrangement  and  production  of 
Superior  Gears,  Shafting,  &c.,  for 
Electric  Stations. 

SOLE  AGENTS  FOR 

Fruen's 


Water  Wheel 


Governor 


ARMINGTON  SIMS 

Autox¥i.£i.tic  Ki^li.  Speecl  Sn^ixies 

'  •     ...  FOR  .  .  . 

ELECTRIC  -:-  LIGHTING 

.  .  .  AND  .  .  . 

General  Factory  Purposes. 

PERFECT  REGULATION  AND  HIGHEST  ECONOMY. 


STEAM  PUMPS,  SHAFTING,  PULLEYS, 

AND 

GENERAL  MACHINERY. 


Nie  &  Lynch,   -   Hamilton,  Ont. 


John.L.Blaikie  Esa. 
Pres. 


EW.Rathbun  Esa. 
Vice.Pres. 


CONSULTING 

G.C.ROBB  ChiefEngineer   ,,        _  _ 

A.FRASER  Sec.Tres      Head  Office  TORONTO 
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FIRSTBROOK  BROS. 

King  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE.-BLOCKS 

AND  CROSS-«RMS. 


WRITE  FOR  PARTICULARS. 


DERS  WANTED 

WANJE 

A 

Weekly  Journal  of  advance  informa- 
tion and  public  works. 

1 

TENDERS 

;ANilDIAN'CO^rTRACTREC0RDl 

TORONTO.  5 

THE 

Morse 
Valve 
Reseating 
Machine 

will  refaceinposi- 
tion  any  valve 
fiom  X  in-  to  14 
in.  flat  or  taper 
seat. 


Send  for  new  Cata- 
logue,   with  the 
names  of  1,000 
users. 


Darling  Bros. 


Reliance  Works 


Montreal. 


Please  mention  the  Electrical  News  when 
corresponding  with  advertisers. 


F.  E.  Dixon  &  Go. 


MANUKAC  rURICKS  Oi' 


LEATHER  BELTING 


70  KING  STREET  EAST,  TORONTO. 
Headquarters  for  Electric  and  Dynamo  Belting. 

We  have  the  following  Leather  Belts  in  use  in  the  works  of  the 
Toronto  Electric  Light  Co.  : — ■ 

One  36  inch  belt  98  feet  long. 
[This  belt  has  been  in  constant  use  since  August,  1885,  and  looks 
good  for  another  ten  years  yet.]  Also 
One  36  inch  belt  100  feet  long.         One  38  inch  belt  100  feet  long. 
One  36  inch  belt  123  feet  long.         One  24  inch  belt  100  feet  long. 
And  over  1500  feet  of  8  inclf  belting. 
All  the  above  belts  are  DOUBLE  THICKNESS  and  are  all  giving  satisfact'on. 
The  38  inch  belt  is  the  largest  belt  ever  made  in  this  Province. 

The  following  Electric  Companies  are  also  using  our  Belting  : 
The  Toronto  Construction  and  Electrical  Supply  Co. 
The  Ball  Electric  Light  Co. 
The  Hamilton  Electric  Light  &  Power  Co. 
The  Niagara  Falls  Electric  Light  Co. 
West  Toronto  Junction  Electric  Light  Works. 
The  St.  Thomas  Electric  Light  Co. 
The  Barrie  Electric  Light  Co. 
The  Berlin  Electric  and  Gas  Co. 
The  Woodstock  Electric  Light  Co. 
The  Manitoba  Electric  and  Gas  Light  Co.,  Winnipeg. 
The  Goderich  Electric  Light  Co. 
The  Markham  Electric  Light  Co. 
The  Oshawa  Electric  Light  Co. 
The  Orangeville  Electric  Light  Co. 
The  Port  Arthur  Electric  Railway  Co. 
f\ND  OTHERS. 

We  are  the  only  Belt  Manufactupers  in  this  Provinee  who  can  show 
Belts  of  OUR  OWN  MAKE  which  have  been  in  use  AS  LONG  AS  FIVE 
YEARS.  We  can  point  to  belts  of  oup  own  make  in  THIS  CITY  ALONE 
which  have  been  in  constant  use  for  TEN,  THIRTEEN  and  even  NINE- 
TEEN years,  and  are  still  good. 

We  are  prepared  to  furnish  Belts  of  any  size,  two  or  three  ply,  of  any 
width.    Every  belt  fully  guaranteed. 
Send  for  Discounts.        Dixon's  Belting  Hand-Book  mailed  free  on  application. 


Ecoixomize  sx>a>oe 

WATEROUS  GRIP  PULLEYS 


WITH  DOUBLE  DRIVERS 


SHAFT  SHOWING^KEY  WAYS 


r,    .  ■      ,       NOTE.— Grips  always  motionless  when  pulley  out  of  clutch.    Permits  adjustment  without  stopping  sli.ift  pulley  is  on 

Electric  plants  in  Kingston,  Hamilton.  Montreal.  Windsor.  Perth.  Smith's       111  ATCOni  IC      nn*  M-rrnnn    n  . 

Falls,  Wingham,  &c.,  fitted  with  our  grip  pulleys,  gears  and  couplings.       ff  A  !  tKUUv),    BRANTFORD,  CANADA 
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Kay  Electric  Works 

No.  263  James  Street  N.,  Hamilton,  Ont 

.  .  .  MANUFACTURERS  OF  .  .  . 

DYNAMOS 


For  Arc  and  

Incandescent  Lighting. 

MOTORS 


From  yi  H.  P.  to  50  H.  P. 
Electro  Plating  Machines  and  General 
Electrical  Appliances.  Special  attention 
to  Mill  and  Factory  Lighting  


WRITE  FOR  CIRCULARS. 


NORTHEY  MFG.  GO. 


Toronto.... 

...ONTf\RIO. 


MANUFACTURERS  Ot 


PUMPS 


For  General  Water  Supply 
and  Fire  Protection. 

BOILER  FEED  PUMPS  AND  PUMPS  FOR  ALL  DUTIES 
CON^nSN^SERS,  ETC. 

HIGH  CLASS  PUMPING  ENGINES 

FOR  HIGH  DUTY,  SUITABLE  FOR  TOWN  AND  CITY  WATERWORKS. 


FINE  -  -  „2 


C 


Street  Cars 


OUR  SPECIALTY  .  . 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 


Pf\TTERSON  6c  GORBIN. 

ST.  CATHARINES,  ONT. 


TELEPHONES 

WE  MANUFACTURE 

Standard  Bell  TeleDtiones 

AND 

Warehouse  TeleDhones. 

ALSO 

Carbon  Transmitter  TeleDtiones. 

Local  exchanges  fitted  up.     All  line  material  supplied^ 

SiE.  Julie.  Sept.  5th,  1892. 
T.  W.  NESS,  Esq.,  Montreal. 

Dear  Sir, — We  are  happy  to  state  that  your 
telephones  and  switches  are  giving  us  good  satis- 
faction. We  have  three  sorts  of  switches  and 
we  find  yours  fa  r  preferable.  There  are  now  about 
forty  of  your  telephones  in  operation  on  our  line. 
Every  one  works  well,  and  we  intend  to  use  nO' 
other.  Yours  very  truly. 

The  Megantic  Telephone  Co. 

Write  us  when  you  want  anything  electrical. 

Key  Sockets,  Magneto  Bells, 

Sw  itches,  A  n  nun  cia  tors, 

Ciit-outs,  Bells, 

Wire,  Batteries, 

Latnps.  Pnsh  Buttons,  &c,, 

Sliades,  Dynamos  and  Motors 

T.  W.  NESS  &  GO. 

^^"£ri^a?'SSr 749  Craig  Street,  MONTREAL. 
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ON  LIGHT  AND  OTHER  HIGH  FREQUENCY  PHENOMENA. 

By  Nikola  Tesla. 
(Continued  from  September  Nu}>iber.J 
A  form  of  such  discharger  with  a  mas(net  which  has  been 
found  convenient,  and  adopted  after  some  trials,  in  the  conver- 
sion of  direct  currents  particularly,  is  illustrated  in  Fig.  2.    N  S 
are  the  pole  pieces  of  a  very  stiong  magnet  which  is  excited 
by  a  coil  C.  The  pole  pieces  are  slotted  for  adjustment  and  can 
be  fastened  in  any  position  by  screws  S'  S'.  The  discharge  rods 
d'  thinned  down  on  the  ends  in  order  to  allow  a  closer  approach 
of  the  magnetic  pole  pieces,  pass  through  the  columns  of  brass 
b  b'  and  are  fastened  in  position  by  screws  s^  s^.    Springs  r 
and  collars  c  c  are  slipped  on  the  rods,  the  latter  serving  to 
set  the  points  of  the  rods  at  a  certain  suitable  distance  by  means 
of  screws  s3  s3,  and  the  former  to  draw  the  points  apart.  When 
it  is  desired  to  start  the  arc,  one  of  the  hard  rubber  handles  h 


Showing  Effects  of  Currents  Flowing  Through  Open  Circuits. 

h'  is  tapped  quickly  with  the  hand,  whereby  the  points  of  the 
rods  are  brought  in  contact,  but  are  instantly  separated  by  the 
springs  r  ri.  Such  an  arrangement  has  been  found  to  be  often 
necessary,  namely  in  cases  when  the  E.  M.  F.  was  not  large 
enough  to  cause  the  discharge  to  break  through  the  gap,  and 
also  when  it  was  desirable  to  avoid  short  circuiting  of  the  gener- 
ator by  the  metallic  contact  of  the  rods.  The  rapidity  of  the 
interruptions  of  the  currrent  with  a  magnet  depends  on  the  in- 
tensity of  the  magnetic  field  and  on  the  potential  difference  at 
the  ends  of  the  arc.  The  interruptions  are  generally  in  such 
quick  succession  as  to  produce  a  musical  sound.  Years  ago  it 
was  observed  that  when  a  powerful  induction  coil  is  discharged 
between  the  poles  of  a  strong  magnet  the  discharge  produced  a 
loud  noise  not  unlikea  small  pistol  shot.  It  was -vaguely  stated  that 
the  spark  was  intensified  by  the  piesence  of  the  magnetic  field. 
It  is  now  clear  that  the  discharge  current,  flowing  for  some 
time,  was  interrupted  a  great  number  of  times  by  the  magnet, 
thus  producing  the  sound.  The  phenomenon  is  especially 
marked  when  the  field  circuit  of  a  large  magnet  or  dynamo  is 
broken  in  a  powerful  magnetic  field. 

When  the  current  through  the  gap  is  comparatively  large,  it 
is  of  advantage  to  slip  on  the  points  of  the  discharge  rods  pieces 
of  very  hard  carbon  and  let  the  arc  play  between  the  carbon 
pieces.    This  preserves  the  rods  and  besides  has  the  advantage 


Conversion  on  Open  Circuit  with  Coal  and  Insulated  Plate. 


of  keeping  the  air  space  hotter,  as  the  heat  is  not  conducted 
away  as  quickly  through  the  carbons,  and  the  result  is  that  a 
smaller  E.  M.  F.  in  the  arc  gap  is  required  to  maintain  a  succes- 
sion of  discharges. 

Another  foim  of  discharger  which  may  be  employed  with 
advantage  in  some  cases  is  illustrated  in  Fig.  3.  In  this  form 
the  discharge  rods  d  di  pass  through  perforations  in  a  wooden 
box  B,  which  is  thickly  coated  with  mica  on  the  inside,  as  indi- 
cated by  the  heavy  lines.  The  perforations  are  provided  with 
mica  tubes  m  mi  of  some  thickness,  which  are  preferably  not  in 
contact  with  the  rods  d  d,.  The  box  has  a  cover  C  which  is  a 
little  larger  and  descends  on  the  outside  of  the  box.    The  spark 


gap  is  warmed  by  a  small  lamp  1  contained  in  the  box.  A  plate 
p  above  the  lamp  allows  the  draught  to  pass  only  through  the 
chimney  c  of  the  lamp,  the  air  entering  through  holes  o  o  in  or 
near  the  bottom  of  the  box  and  following  the  path  indicated  by 
the  arrows.  When  the  discharger  is  in  operation  the  door  of 
the  box  is  closed  so  that  the  light  of  the  arc  is  not  visible  out- 
side. It  is  desirable  to  exclude  the  light  as  perfectly  as  pos- 
sible, as  It  interferes  with  some  experiments.  This  form  of  dis- 
charger is  simple  and  very  effective  when  properly  manipulated. 
The  air  being  warmed  to  a  certain  temperature  has  its  insulating 
power  impaired,  it  becomes  dielectncally  weak,  as  it  were,  and 
the  consequence  is  that  the  arc  can  be  established  at  much 
greater  distance.  The  air  should,  of  course,  be  sufficiently  insu- 
lating to  allow  the  discharge  to  pass  through  the  gap  disruptive- 
ly.  The  arc  formed,  under  such  conditions,  when  long,  may  be 
made  extremely  sensitive,  and  the  weak  draught  through  the 
lamp  chimney  c  is  quite  sufficient  to  produce  rapid  interruptions. 
The  adjustment  is  made  by  regulating  the  temperature  and 
velocity  of  the  draught.  Instead  of  using  a  lamp  it  answers  the 
purpose  to  provide  for  a  draught  of  warm  air  in  other  ways.  A 
very  simple  way  which  has  been  practised  is  to  inclose  the  arc 
in  a  long  vertical  tube  with  plates  on  the  top  and  bottom  for 
regulating  the  temperature  and  velocity  of  the  air  cuirent. 
Some  provision  had  to  be  made  for  deading  the  sound. 

The  air  may  be  rendered  dielectrically  weak  also  by  rare- 
faction. Dischargers  of  this  kind  have  likewise  been  used  by 
me  in  connection  with  the  magnet.  A  large  tube  is  for  this 
purpose  provided  with  heavy  electrodes  ofcaibon  or  metal  be- 
tween which  the  discharge  is  made  to  pass,  the  tube  being  placed 
in  a  powerful  magnetic  field.  The  exhaustion  of  the  tube  is  car- 
ried to  a  point  at  which  the  discharge  breaks  thiough  easily,  but 
the  pressure  should  be  more  than  75  millimetres,  at  which  the 
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ordinary  thread  discharge  occurs.  In  another  form  of  discharg- 
er, combining  the  features  before  mentioned,  the  discharge  was 
made  to  pass  between  two  adjustable  magnetic  pole  pieces,  the 
space  between  them  being  kept  at  an  elevated  temperature. 

It  should  be  remarked  here  that  when  such,  or  interrupting 
devices  of  any  kind,  are  used  and  the  currents  are  passed 
through  the  primary  of  a  disruptive  discharge  coil,  it  is  not  as  a 
rule,  of  advantage  to  produce  a  number  of  interruptions  of  the 
current  per  second  greater  than  the  natural  frequency  of  vibra- 
tion of  the  dynamo  supply  circuit,  which  is  ordinarily  small.  It 
should  also  be  pointed  out  here,  that  while  the  devices  mention- 
ed in  connection  with  the  disruptive  discharge  are  advantageous 
under  certain  conditions,  they  may  be  sometimes  a  source  of 
trouble,  as  they  produce  intermittences  and  other  irregularities 
in  the  vibration  which  it  would  be  very  desirable  to  overcome. 

There  is,  I  regret  to  say,  in  this  beautiful  method  of  conver- 
sion a  defect,  which  fortunately  is  not  vital,  and  which  I  have 
been  gradually  overcoming.  I  will  best  call  attention  to  this 
defect  and  indicate  a  fruitful  line  of  work  by  comparing  the  elec- 
trical process  with  its  mechanical  analogue.  The  process  may 
be  illustrated  in  this  manner.  Imagine  a  tank  with  a  wide  open- 
ing at  the  bottom,  which  is  kept  closed  by  spring  pressure,  but 
so  that  it  snaps  off  suddenly  when  the  liquid  in  the  tank  has 
reached  a  certain  height.  Let  the  fluid  be  supplied  to  the  tank 
by  means  of  a  pipe  feeding  at  a  certain  rate.  When  the  critical 
height  of  the  liquid  is  reached,  the  spring  gives  way  and  thebot- 
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torn  of  the  tank  drops  out.  Instantly  the  liquid  falls  through 
the  wide  opening,  and  the  spring,  reasserting  itself,  closes  the 
bottom  again.  The  tank  is  now  filled,  and  after  a  certain  time 
interval,  the  same  process  is  repeated.  It  is  clear,  that  if  the 
pipe  feeds  the  fluid  quicker  than  the  bottom  outlet  is  capable  of 
letting  it  pass  through,  the  bottom  will  remain  off  and  the  tank 
will  still  overflow.  If  the  rates  of  supply  are  exactly  equal,  then 
the  bottom  lid  will  remain  partially  open  and  no  vibration  of  the 
same  and  of  the  liquid  column  will  generally  occur,  though  it 
might,  if  started  by  some  means.  But  if  the  inlet  pipe  does  not 
feed  the  fluid  fast  enough  for  the  outlet,  then  there  will  be  always 
vibration.''  Again,  in  such  cases,  each  time  the  bottom  flaps  up 
or  down  the  spring  and  the  liquid  column,  if  the  pliability  of 
the  spring  and  the  inertia  of  the  moving  parts  are  properly 
chosen,  will  perform  independent  vibrations.  In  this  analog\ie 
the  fluid  may  be  likened  to  electricity  or  electrical  energy,  the 
tank  to  the  condenser,  the  sprmg  to  the  dielectric  and  the  pipe 
to  the  conductor  through  which  electricity  is  supplied  to  the 
condenser.  To  make  this  analogy  quite  complete  it  is  neces- 
sary to  make  thfe  assumption  that  the  bottom,  each  time  it  gives 
way,  is  knocked  violently  against  a  non-elastic  stop,  this  impact 
involving  some  loss  of  energy,  and  that,  besides,  some  dissipa- 
tion of  energy  results,  due  to  frictional  losses.  In  the  preceding 
analogue  the  liquid  is  supposed  to  be  under  a  steady  pressure. 
If  the  pressure  of  the  fluid  be  assumed  to  vary  rythmically, 
this  may  be  taken  as  corresponding  to  the  case  of  an  alternating 
current.  The  process  is  then  not  quite  as  simple  to  consider, 
but  the  action  is  the  same  in  principle. 

It  is  desirable,  in  order  to  maintain  the  vibration  economically 
to  reduce  the  impact  and  frictional  losses  as  much  as  possible. 
As  regards  the  latter,  which  in  the  electrical  analogue  corres- 
pond to  the  losses  due  to  the  resistance  of  the  circuits,  it  is  im- 
possible to  obviate  them  entirely,  but  they  can  be  reduced  to  a 
minimum  by  a  proper  selection  of  the  dimensions  of  the  circuits 
and  by  the  employment  of  thin  conductors  in  the  form  of  strands. 
But  the  loss  of  energy  caused  by  the  first  breaking  through  of 
the  dielectric — which  in  the  above  example  corresponds  to  the 
violent  knock  of  the  bottom  against  the  inelastic  stop  — would  be 
more  important  to  overcome.    At  the  moment  of  the  breaking 
through,  the  air  space  has  a  very  high  resistance,  which  is  pro- 
bably reduced  to  av  ery  small  value  when  the  current  has  reached 
some  strength,  and  the  space  is  brought  to  a  high  temperature. 
It  would  materially  diminish  the  loss  of  energy  if  the  space  were 
always  kept  at  an  extremely  high  temperature,  but  then  there 
would  be  no  disruptive  break.    By  warming  the  space  moder- 
ately by  means  of  a  lamp  or  otherwise  the  economy  as  far  as 
the  arc  is  concerned  is  sensibly  increased.    But  the  magnet  or 
other  interrupting  device  does  not  diminish  the  loss  in  the  arc. 
Likewise,  a  jet  of  air  only  facilitates  the  carrying  off  of  the 
energy.    Air,  or  a  gas  in  general,  behaves  curiously  in  this  re- 
spect.   When  two  bodies,  charged  to  a  very  high  potential,  dis- 
charge dis.iuptively  through  an  air  space,  any  amount  of  energy 
may  be  carried  ofif  by  the  air.    This  energy  is  evidently  dissipat- 
ed by  bodily  carriers,  in  impact  and  collisional  losses  of  the 
molecules.    The  exchange  of  the  moleculee  in  the  space  occurs 
with  inconceivable  rapidity.    A  powerful  discharge  taking  place 
between  two  electrodes,  they  may  remain  entirely  cool,  yet  the  loss 
in  the  air  may  represent  any  amount  of  energy.    It  is  perfectly 
practicable  with  very  great  potential  differences  in  the  gap, 
to  dissipate  several  horse  power  in  the  arc  of  the  discharge 
without  even  noticing  a  small  increase  in  the  temperature  of  the 
electrodes.    All  the  frictional  losses  occur  then  practically  in 
the  air.    If  the  exchange  of  the  air  molecules  is  prevented,  as 
by  inclosing  the  air  hermetically,  the  gas  inside  of  the  vessel  is 
brought  quickly  to  a  high  temperature,  even  with  a  very  small 
discharge.    It  is  difficult  to  estimate  how  much  of  the  energy  is 
lost  in  sound  waves  audible  or  not,  in  a  powerful  discharge. 
When  the  currents  through  the  gap  are  large,  the  electrodes 
may  become  rapidly  heated,  but  this  is  not  a  reliable  measure  of 
the  energy  wasted  in  the  arc,  as  the  loss  through  the  gap  itself 
may  be  comparatively  small.    The  air  or  a  gas  in  general  is,  at 
ordinary  pressures  at  least,  clearly  not  the  best  medium  through 
which  a  disruptive  discharge  should  occur.    Air  or  other  gas 
under  great  pressure  is  of  course  a  much  more  suitable  medium 
for  the  discharge  gap.    I  have  carried  on  long-continued  experi- 
ments in  this  direction,  unfortunately  less  practicable  on  account 
of  the  difficulties  and  expense  in  getting  air  under  great  pres- 
sure.   But  even  if  the  medium  in  the  discharge  space  is  solid 
or  liquid,  still  the  same  losses  take  place,  though  they  are  gener- 
ally smaller,  for  just  as  soon  as  the  arc  is  established  the  solid  or 
liquid  is  volatilized.    Indeed,  there  is  no  body  known  which 
would  not  be  disintegrated  by  the  arc,  and  it  is  an  open  question 
among  scientific  men  whether  an  arc  discharge  could  occur  at 
all  in  the  air  itself  without  the  particles  of  the  electrodes  being 
torn  off    When  the  current  through  the  gap  is  very  small  and 
the  arc  very  long,  I  believe  that  a   relatively  considerable 
amount  of  heat  is  taken  up  in  the  disintegration  of  the  electrodes, 
which  partially  on  this  account  may  remain  quite  cold. 

The  ideal  medium  for  a  discharge  gap  should  only  crack,  and 
the  ideal  electrode  should  be  of  some  material  which  cannot  be 
disintegrated.  With  small  currents  through  the  gap  it  is  best 
to  employ  aluminum,  but  not  when  the  currents  are  large.  The 
disruptive  break  in  the  air,  or  more  or  less  in  an  ordinary 
medium,  is  not  of  the  nature  of  a  crack,  but  it  is  rather  compar- 
able to  the  piercing  of  innumerable  bullets  through  a  mass  offer- 


ing great  frictional  resistance  to  the  motion  of  the  bullets,  this 
involving  considerable  loss  of  energy.  A  medium  which  would 
merely  crack  when  strained  electrostatically — and  this  possibly 
might  be  the  case  with  a  perfect  vacuum,  that  is,  pure  ether — 
would  involve  a  veiy  small  loss  in  the  gap,  so  small  as  to  be  en- 
tirely negligible,  at  least  theoretically,  because  a  crack  may  be 
produced  by  an  infinitely  small  displacement.  In  exhausting  an 
oblong  bulb  provided  with  two  aluminum  terminals  with  the 
greatest  care  I  have  succeeded  in  producing  such  a  vacuum  that 
the  secondary  discharge  of  a  disruptive  discharge  coil  would 
break  disruptively  through  the  bulb  in  the  form  of  fine  spark 
streams.  The  curious  point  was  that  the  discharge  would  com- 
pletely ignore  the  terminals  and  start  far  behind  the  two  alumi- 
num plates  which  serve  as  electrodes.  Tliis  extraordinarily  high 
vacuum  could  only  be  maintained  for  a  very  short  while.  To 
return  to  the  ideal  medium,  think  for  the  sake  of  illustration,  of 
a  piece  of  glass  or  similar  body  clamped  in  a  vise,  and  the  latter 
lightened  more  and  more.  At  a  certain  point  a  minute  increase 
of  the  pressure  will  cause  the  glass  to  crack.  The  loss  of  energy 
involved  in  splitting  the  glass  may  be  practically  nothing,  for 
though  the  force  is  great  the  displacement  need  be  but  extreme- 
ly small.  Now,  imagine  that  the  glass  would  possess  the  prop- 
erty of  closing  again  perfectly  the  crack  upon  a  minute  diminu- 
tion of  the  pressure.  This  is  the  way  the  dielectric  in  the  dis- 
charge space  should  behave.  But  inasmuch  as  there  would  be 
always  some  loss  in  the  gap  the  medium  which  should  be  con- 
tinuous should  exchange  through  the  gap  at  a  rapid  rate.  In 
the  preceding  example,  the  glass  being  perfectly  closed,  it  would 
mean  that  the  dielectric  in  the  discharge  space  possesses  a  great 
insulating  power;  the  glass  being  cracked,  would  signify  that  the 
medium  in  the  space  is  a  good  conductor.  The  dielectric  should 
vary  enormously  in  resistance  by  minute  variations  of  the  E.  M. 
F.  across  the  discharge  space.  This  condition  is  attained,  but 
in  an  extremely  imperfect  manner,  by  warming  the  air  space  to 
a  certain  critical  temperature,  dependent  on  the  E.  M.  F.  across 
the  gap,  or  by  otherwise  impairing  the  insulating  power  of  the 
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air.  But  as  a  matter  of  fact  the  air  does  never  break  down  dis- 
ruptively, if  this  term  be  rigorously  interpreted,  for  before  the 
sudden  rush  of  the  current  occurs,  there  is  always  a  weak  cur- 
rent preceding  it,  which  rises  first  gradually  and  then  with  com- 
parative suddenness.  That  is  the  reason  why  the  rate  of  change 
is  very  much  greater  when  glass,  for  instance,  is  broken  through, 
than  when  the  break  takes  place  through  an  air  space  of  equiva- 
dielectric  strength.  As  a  medium  for  the  discharge  space  a 
solid,  or  even  a  liquid  would  be  preferable  therefore.  It  is 
somewhat  difficult  to  conceive  of  a  solid  body  which  would  pos- 
sess the  property  of  closing  instantly  after  it  had  been  cracked. 
But  a  liquid,  especially  under  great  pressure,  behaves  practically 
like  a  solid,  while  it  possesses  the  property  of  closing  the  crack. 
Hence  it  was  thought  that  a  liquid  insulator  might  be  more  suit- 
able as  a  dielectric  than  air.  Following  out  this  idea,  a  number 
of  different  forms  of  dischargers,  in  which  a  variety  of  such  insu- 
lators, sometimes  under  great  pressure,  were  employed,  have 
been  experimented  upon.  It  is  thought  sufficient  to  dwell  in  a 
few  words  upon  one  of  the  forms  experimented  upon.  One  of 
these  dischargers  is  illustrated  in  Figs.  4a  and  4b. 

A  hollow  metal  pulley  P  (Fig.  4a),  was  fastened  upon  an  arbor 
a,  which  by  Suitable  means  was  rotated  at  a  considerable  speed. 
In  the  inside  of  the  pulley,  but  disconnected  from  the  same,  was 
supported  a  thin  disc  hi  (which  is  shown  thick  for  the  sake  of 
clearness),  of  hard  rubber,  in  which  there  were  embedded  two 
metal  segments  s  s  with  metallic  extensions  e  e  into  which  were 
screwed  conducting  terminals  1 1  covered  with  thick  tubes  of 
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hard  rubber  t  t.  The  rubber  disc  h,  with  its  metallic  segments 
S  S,  was  finished  in  a  lathe,  and  its  entire  surface  highly  polished 
so  as  to  offer  the  smallest  possible  frictional  resistance  to  the 
motion  through  a  fluid.  In  the  hollow  of  the  pulley  an  insulat- 
ing liquid  such  as  a  thin  oil  was  poured  so  as  to  reach  very  near- 
ly to  the  opening  left  in  the  flange  f,  which  was  screwed  tightly 
on  the  front  side  of  the  pulley.  The  terminals  1 1  were  connected 
to  the  opposite  coatings  of  a  battery  of  condensers  so  that  the 
discharge  occurred  through  the  liquid.  When  the  pulley  was 
rotated  the  liquid  was  forced  against  the  rim  of  the  pulley  and 
considerable  fluid  pressure  resulted.  In  this  simple  way  the 
discharge  gap  was  filled  with  a  medium  which  behaved  practical- 
ly like  a  solid,  which  possessed  the  quality  of  closing  instantly 
upon  the  occurrence  of  the  break,  and  which  moreover  was  cir- 
culating through  the  gap  at  a  rapid  rate.  Very  powerful  effects 
were  produced  by  dischargers  of  this  kind  with  liquid  interrupters, 
of  which  a  number  of  different  forms  were  made.  It  was  found 
that,  as  expected,  a  longer  spark  for  a  given  length  of  wire  was 
obtainable  in  this  way  than  by  using  air  as  an  interrupting  de- 
vice. Generally  the  speed,  and  therefore  also  the  fluid  pressure, 
was  limited  by  reason  of  the  fluid  friction,  in  the  form  of  a  dis- 
charger described,  but  the  practically  obtainable  speed  was  more 
than  sufficient  to  produce  a  number  of  breaks  suitable  for  the 
circuits  ordinarily  used.  In  Some  instances  the  metal  pulley  P 
was  provided  with  a  few  projections  inwardly,  and  a  definite  num- 
ber of  breaks  was  then  produced  which  could  be  computed  from 
the  speed  of  rotation  of  the  pulley.  Experiments  were  also  car- 
ried on  with  liquids  of  different  insulating  power  with  the  view  of 
reducing  the  loss  in  the  arc.  When  an  insulating  liquid  is 
moderately  warmed  the  loss  in  the  arc  is  diminished. 

A  point  of  some  importance  was  noted  in  experiments  with 
various  discharges  of  this  kind.  It  was  found,  for  instance,  that 
whereas  the  conditions  maintained  in  these  forms  were  favorable 
for  the  production  of  a  great  spark  length,  the  currents  so  ob- 
tained were  not  best  suited  to  the  production  of  light  effects. 
Experience  undoubtedly  has  shown  that  for  such  purposes  a  har- 
monic rise  and  fall  of  the  potential  is  preferable.  Be  it  that  a 
solid  is  lendered  incandescent,  or  phosphorescent,  or  be  it  that 
energy  is  transmitted  by  condenser  coating  through  the  glass, 
it  is  quite  certain  that  a  harmonically  rising  and  falling  potential 
produces  less  destructive  action,  and  that  the  vacuum  is  more 
permanently  maintained.  This  would  be  easily  explained  if  it 
were  ascertained  that  the  process  going  on  in  an  exhausted  ves- 
sel is  of  an  electrolytic  nature. 

In  the  diagrammatical  sketch.  Fig  i,  which  has  been  already 
referred  to,  the  cases  which  are  most  likely  to  be  met  with  in 
practice  are  illustrated.  One  has  at  his  disposal  either  direct  or 
or  alternating  currents  from  a  supply  station.  It  is  convenient 
for  an  experimenter  in  an  isolated  laboratory  to  employ  a  machine 
G,  such  as  illustrated,  capable  of  giviug  both  kinds  of  currents. 
In  such  case  it  is  also  preferable  to  use  a  machine  with  multiple 
circuits  as  in  many  experiments  it  is  useful  and  convenient  to 
have  at  one's  disposal  currents  of  different  phases.  In  the 
sketch,  D  represents  the  direct  and  A  the  alternating  current. 
In  each  of  these  three  branch  circuits  are  shown,  all  of  which 
are  provided  with  double  lines  switches  S  S  S  S  S  S.  Consider 
first  the  direct  current  conversion  ;  la  represents  the  simplest 
case.  If  the  E.  M.  F.  of  the  generator  is  sufficient  to  break 
through  a  small  air  space,  at  least  when  the  latter  is  warmed  or 
otherwise  rendered  purely  insulating,  there  is  no  difficulty  in 
maintaining  a  vibration  with  fair  economy  by  judicious  adjust- 
ment of  the  capacity,  self-induction  and  resistance  of  the  circuit 
L  containing  the  devices  i  i  m.  The  magnet  N  S  can 
be  in  this  case  advantageously  combined  with  the  air  space. 
The  discharger  d  d  with  the  magnet  may  be  placed  either  way, 
as  indicated  by  the  full  or  by  the  dotted  lines.  The  circuit  la 
with  the  connections  and  devices  is  supposed  to  possess  dimen- 
sions such  as  are  suitable  for  the  maintenance  of  a  vibration. 
But  usually  the  E.  M.  F.  on  the  circuit  or  branch  la  will  be 
something  like  100  volts  or  so,  and  in  this  case  it  is  not  sufficient 
to  break  through  the  gap.  Many  different  means  may  be  used 
to  remedy  this  by  raising  the  E.  M.  F.  across  the  gap.  The 
simplest  is  probably  to  insert  a  large  self-induction  coil  in 
series  with  the  circuit  L.  When  the  arc  is  established,  as  by  the 
discharger  illustrated  in  Fig.  2,  the  magnet  blows  the  arc  out  the 
instant  it  is  formed.  Now  the  extra  current  of  the  break,  being 
of  high  E.  M.  F.  breaks  through  the  gap,  and  a  path  of  low  re- 
sistance for  the  dynamo  current  being  again  provided,  there  is  a 
sudden  rush  of  the  current  from  the  dynamo  upon  the  weaken- 
ing or  subsidence  of  the  extra  current.  This  process  is  repeat- 
ed in  rapid  succession,  and  in  this  manner  I  have  maintained 
oscillation  with  as  low  as  50  volts,  or  even  less,  across  the  gap. 
But  conversion  on  this  plan  is  not  to  be  recommended  on  ac- 
count of  the  too  heavy  currents  through  the  gap  and  consequent 
heating  of  the  electrodes  ;  besides,  the  frequencies  obtained 
in  this  way  are  low,  owing  to  the  high  self-induction  necessarily 
associated  with  the  ciicuit.  It  is  very  desirable  to  have  the  E. 
M.  F.  as  high  as  possible,  first,  in  order  to  increase  the  economy 
of  the  conversion,  and,  secondly,  to  obtain  high  frequencies. 
The  difference  of  potential  in  this  electric  oscillation  is,  of  course, 
the  equivalent  of  the  stretching  force  in  the  mechanical  vibration 
of  the  spring.  To  obtain  very  rapid  vibration  in  a  circuit  of 
some  inertia  a  great  stretching  force  or  difference  of  potential  is 
necessary.  Incidentally,  when  the  E.  M.  F.  is  very  great,  the 
condenser  which  is   usually  employed  in  connection  with  the 


circuit  need  have  but  a  small  capacity,  and  many  other  advan- 
tages are  gained.  With  a  view  of  raising  the  E.  M.  F.  to  a 
many  times  greater  value  than  obtainable  trom  ordinary  distri- 
bution circuits  a  rotating  transformer  g  is  used,  as  indicated  in 
Fig.  2a,  or  else  a  separate  high  potential  machine  is  driven  by 
means  of  a  motor  operated  from  the  generator  G.  The  latter 
plan  is  in  fact  preferable,  as  changes  are  easier  made.  The 
connections  from  the  high  tension  winding  are  quite  similar  to 
those  in  branch  la  with  the  exception  that  a  condenser  C,  which 
should  be  adjustable,  is  connected  to  the  high  tension  circuit. 
Usually,  also,  an  adjustable  self-induction  coil  in  series  with  the 
circuit  has  been  employed  in  these  experiments.  When  the 
tension  of  the  currents  is  very  high  the  magnet  ordinarily  used 
in  connection  with  the  discharger  is  of  comparatively  small 
value,  as  it  is  quite  easy  to  adjust  the  dimensions  of  the  circuit 
so  that  oscillation  is  maintained.  The  employment  of  a  steady 
E.  M.  F.  in  the  high  frequency  conversion  affords  some  advan- 
tages over  the  employment  of  alternating  E.  M.  F.,  as  the  ad- 
justments are  much  simpler  and  the  action  can  be  easier  con- 
trolled. But  unfortunately  one  is  limited  by  the  obtainable  po- 
tential difference.    The  windings  also  break  down  easily  in 


Effect  of  Attached  Plate  with  High  Frequencies. 


consequence  of  the  sparks  which  form  between  the  sections  of 
the  armature  or  commutatar  when  a  vigorous  oscillation  takes 
place.  Besides,  these  transformers  are  expensive  to  build.  It 
has  been  found  by  experience  that  it  is  best  to  follow  the  plan 
illustrated  in  Fig.  3a.  In  this  arrangement  a  rotating  trans- 
former g  is  employed  to  convert  the  low  tension  direct  currents 
into  low  frequency  alternating  currents,  preferably  also  of  small 
tension.  The  tension  of  the  currents  is  then  raised  in  a  station- 
ary transformer  T.  The  secondary  S  of  this  transformer  is  con- 
nected to  an  adjustable  condenser  C  which  discharges  through 
the  gap  or  discharger  d  d,  placed  in  either  of  the  ways  indicated 
through  the  primary  P  of  a  disruptive  discharge  coil,  the  high 
frequency  currents  being  obtained  from  the  secondary  S  of  this 
coil,  as  described  on  previous  occasions.  This  will  undoubtedly 
be  found  the  cheapest  and  most  convenient  way  of  converting 
direct  currents. 

The  three  branches  of  the  circuit  A  represent  the  usual  cases 
met  in  practice  when  alternating  currents  are  converted.  In 
Fig.  lb  a  condenser  C,  generally  of  large  capacity,  is  connected 
to  the  circuit  L  containing  the  devices  i  i,  m  m.  The  devices 
m  m  are  supposed  to  be  of  high  self-induction  so  as  to  bring  the 
frequency  of  the  circuit  more  or  less  to  that  of  the  dynamo.  In 
this  instance  the  discharger  d  d  should  best  have  a  number  of 
makes  and  breaks  per  second  equal  to  twice  the  frequency  of 
the  dynamo.  If  not  so,  then  it  should  have  at  least  a  number 
equal  to  a  multiple  or  even  fraction  of  the  dynamo  frequency. 
It  should  be  observed,  referring  to  ib,  that  the  conversion  to  a 
high  potential  is  also  effected  when  the  discharger  d  d,  which  is 
shown  in  the  sketch,  is  omitted.  But  the  effects  which  are  pro- 
duced by  currents  which  rise  instantly  to  high  values,  as  in  a 
disruptive  discharge,  are  entirely  different  from  those  produced 
by  dynamo  currents  which  rise  and  fall  harmonically.  So,  for 
instance,  there  might  be  in  a  given  case  a  number  of  makes  and 
breaks  at  d  d  equal  to  just  twice  the  frequency  of  the  dynamo, 
or,  in  other  words,  there  may  be  the  same  number  of  fundamen- 
tal Obcillations  as  would  be  produced  without  the  discharge  gap, 
and  there  might  even  not  be  any  quicker  superimposed  vibration  ; 
yet  the  differences  of  potential  at  the  various  points  of  the  cir- 
cuit, the  impedance  and  other  phenomena,  dependent  upon  the 
rate  of  change  will  bear  no  similarity  in  the  two  cases.  Thus 
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when  working  with  currents  discharging  disruptively,  the  ele- 
ment chiefly  to  be  considered  is  not  the  frequency,  as  a  student 
might  be  apt  to  beUeve,  but  the  rate  of  change  per  unit  of  time. 
With  low  frequencies  in  a  certain  measure  the  same  effects  may 
be  obtained  as  with  high  frequencies,  provided  the  rate  of  change 
is  sufificiently  great.  So  if  a  low  frequency  current  is  raised  to  a 
potential  of  say  75,000  volts,  and  the  high  tension  current  pass- 
ed through  a  series  of  high  resistance  filaments,  the  importance 
of  the  rarefied  gas  surrounding  the  filament  is  clearly  noted, 
as  will  be  seen  later  ;  or,  if  a  low  frequency  current  of  several 
thousand  amperes  is  passed  through  a  metal  bar,  striking  phe- 
nomena of  impedance  are  observed,  just  as  with  currents  of 
high  frequencies.  But  it  is,  of  course,  evident  that  with  low 
frequency  currents  it  is  impossible  to  obtain  such  rates  of 
change  per  unit  of  time  us  with  high  frequencies,  hence  the 
effects  produced  by  the  latter  are  much  moie  prominent.  It 
was  deemed  advisable  to  make  the  preceding  re.  larks,  inasmuch 
as  many  more  recently  described  effects  have  been  unwittingly 
identified  with  high  frequencies.  Frequency  alone  in  reality 
does  not  mean  anything,  e.\cept  when  an  undisturbed  harmonic 
oscillation  is  considered. 

(To  be  Continued.) 


ENGINES  FOR  ELECTRIC  WORK. 

To  the  Editor  of  the  Canadian  Electrical  News. 

Sir, — I  was  much  interested  in  reading  an  article  in  your 
July  number  in  regard  to  engines  for  operating  generators  for 
street  railway  work,  and,  as  electric  railways  are  increasing 
rapidly,  1  have  no  doubt  your  timely  reference  to  the  subject 
would  receive  close  attention  from  a  large  number  of  your  read- 
ers who  are  engaged  in  this  work.  Believing  that  your  object  is 
not  only  to  furnish  much  needed  advice,  but  to  call  forth  discus- 
sion and  criticism,  I  venture  to  discuss  some  points  raised  by  you, 
and  give  the  results  of  some  little  observation  and  experience. 

I  fully  agree  with  you  that  compounding  should  not  be  adopt- 
ed unless  there  is  available  either  a  supply  of  water  for  conden- 
sing, or  a  very  high  steam  pressure,  and  1  believe  that  frequent- 
ly a  loss  and  waste  is  sustained  both  in  electric  lighting  and 
railway  plants,  particularly  the  latter,  where  the  load  fluctuates 
very  greatly,  when  these  conditions  are  not  obtained.  But  in 
reference  to  the  low  speed  engine  being  best,  I  think  a  full  and 
unbiased  investigation  of  all  the  conditions  founi  in  electric 
work  would  demonstrate  that  in  many  instances  the  high  speed 
engine  would  possess  advantages  which  would  give  it  the  pre- 
ference for  such  circumstances.  You  hit  the  nail  on  the  head 
when  you  say  that  "there  are  times  when  an  engine  being  used 
for  that  puipose  is  suddenly  required  to  jump  from  a  few  to  hun- 
dreds of  horse  power  in  but  a  few  seconds  of  time,  "  and  I  think 
it  will  not  be  out  of  place  to  add  that  these  sudden  fluctuations 
are  constantly  taking  place,  and,  if  the  engine  does  not  respond 
instantly  to  the  sudden  increase  or  decrease  of  load,  the  electric 
generators  and  motors  will  suffer  severely.  A  moment's  consid- 
eration will  demonstrate,  to  those  who  have  not  already  learned  it 
by  experience,  that  it  is  not  possible  for  a  low  speed  engine  to 
regulate  as  quickly  or  maintain  as  even  speed  under  sudden 
changes  of  load,  as  one  of  the  high  speed  type,  for  three  reasons: 

1st.  Because  the  governing  mechanism,  employing  any  of 
the  forms  of  trip  cut-off  gear,  will  not  respond  as  readily  to  sud- 
den changes  as  a  rapidly  revolving  fly-wheel  governor,  directly 
connected  to  the  cut-off  valve. 

2nd.  The  trip  cut-off  only  has  an  opportunity  to  control  the 
speed  during  a  very  small  part  of  each  stroke,  viz  :  from  the 
time  of  admission  to  the  time  of  cut-off,  which  may  be  only  one- 
sixteenth,  one-eighth,  or  at  latest  one-half  the  stroke,  so  that  it 
is  impossible,  even  with  the  aid  of  a  very  heavy  balance  wheel, 
to  make  the  engine  respond  to  a  sudden  change  of  load,  should 
it  come  after  cut  off  has  taken  place,  while  the  high  speed  engine, 
with  single  valve  attached  direct  to  the  governor,  operating  both 
cut-off  and  compression,  has  conti  ol  during  nearly  the  whole 
stroke,  after  cut-off  has  taken  place,  the  governor  may  still  has- 
ten or  retard  compression,  thus  decreasing  or  increasing  the 
area  of  card. 

3rd.  The  opportunities  for  regulation  will  occur  more  fre- 
quently in  the  high  speed  engine,  just  in  proportion  to  its  great- 
er rate  of  revolution  in  a  given  time,  than  a  slow  speed  one.  If 
the  slow  speed  engine  makes  80  R.  P.  M.  and  the  high  speed 
one  250,  the  latter  will  have  about  three  chances  for  regulation 
to  one  of  the  former.  Your  suggestion  that  the  cranks  be  placed 
at  90  degrees  will  not  help  the  difficulty  I  think,  if  a  compound 
engine  be  used,  because  in  that  case  a  large  receiver  should  be 
used  to  equalize  the  pressure  between  the  high  and  low  pressure 
cylinders,  and,  if  a  sudden  increase  in  work  be  required,-  several 
strokes  will  elapse  before  a  sufficient  pressure  will  reach  the  low 
pressure  cylinder  to  meet  the  increased  load,  consequently  the 
engine  will  lose  speed,  and  for  the  same  reason  an  increase  of 
speed  will  take  place  from  a  sudden  decrease  of  load. 

In  regard  to  the  relative  economy  of  high  and  low  speed  en- 
gines, I  believe  the  difference  in  steam  consumption  of  the  two 
types  of  engines  has  not  been  accurately  determined,  and,  as 
the  economy  of  any  type  of  engine  depends  so  much  upon  the 
conditions  of  work,  probably  it  cannot  be  definitely  fixed.  It 
seems,  however,  to  be  pretty  well  established  that  a  long  stroke 
engine,  under  the  best  conditions,  as  to  number  of  expansions  to 
suit  the  steam  pressure,  etc.,  will  develop  a  horse  power  with 
less  steam  than  a  short  stroke  one,  working  under  similar  con- 


ditions, but  it  is  also  well  known  that  a  long  stroke  engine  is 
very  wasteful  under  light  loads,  and,  although  the  high  speed 
engine  also  will  not  be  as  economical  under  light  loads  as  when 
working  with  its  best  rate  of  expansion,  it  is  quite  certain  that  it 
will  not  be  as  wastetul  relatively,  as  the  long  stroke  one.  This 
is  due  to  a  variety  of  causes,  the  discussion  of  which  would  re- 
quiie  too  much  space  to  be  treated  fully  here,  but  briefly  may  be 
stated  as  due  to  the  variable  compression  of  the  single  valve 
high  speed  engine  which  tends  to  equalize  the  temperature  in 
the  cylinder,  and,  as  the  power  is  increased  or  decreased,  both 
by  altering  the  cut-off  and  compression,  less  variation  of  cut-off 
takes  place  for  a  given  change  of  load.  In  a  high  speed  engine, 
a  loop  in  the  indicator  card  showing  expansion  below  the  atmos- 
phere is  rarely  seen,  while  in  a  long  stroke  engine  with  fixed 
compression  it  is  very  common.  From  experience  the  writer 
believes  that  in  very  many  cases,  particularly  for  electric  rail- 
way plants,  where  the  load  ranges  between  wide  extremes,  the 
high  speed  engine  is  more  economical,  or  rather  less  wasteful, 
than  the  low  speed  one. 

Now,  as  to  the  "frequent  and  expensive  repairs  of  high  speed 
engines,"  although  I  think  soine  engineers,  through  unfortunate 
experience  with  high  speed  engines,  are  liable  to  lay  more  stress 
on  high  speed  as  a  course  of  trouble  than  it  deserves,  it  is  un- 
doubtedly true  that  very  many  so  called  high  speed  engines 
have  been  supplied  for  electric  work  which  have  caused  so  much 
annoyance  and  trouble  that  it  would  have  paid  their  purchasers 
to  cast  them  aside,  and  substitute  the  more  mature  and  reliable 
long  stroke  engine,  with  its  greater  cost  for  foundations  and 
room,  besides  a  possible  loss  of  power,  and  wear  in  counter- 
shafting  and  belts,  but  it  must  be  remembered  that  the  long 
stroke  engine  has  had  a  much  longer  and  more  favorable  chance 
for  development  than  the  more  recent  high  speed  machine, 
which  is  the  natural  outcome  of  the  high  rotative  speeds  and 
limited  space  frequently  available  for  enormous  electric  installa- 
tions ;  and,  because  the  high  speed  engine  has  not  at  once 
reached  the  desired  and  necessary  perfection,  I  do  not  see  that 
it  should  be  too  hastily  condemned.  If  this  course  had  been 
followed  in  other  lines  of  steam  engineering,  where  would  the 
locomotive  and  marine  engine  be  ?  (the  latter,  combining  at 
once  the  highest  economy  in  steam,  and  the  greatest  amount  of 
power,  in  the  most  limited  space  and  least  possible  weight).  If 
past  experience  may  be  taken  as  indicating  the  future  trend 
in  this  direction,  I  think  it  would  be  safe  to  predict  that  the  high 
speed  engine  is  the  coming  steam  motor. 

It  may  not  be  out  of  place  to  state  briefly  some  of  the  grounds 
on  which  the  writer  bases  his  belief  that  the  high  speed  engine 
will  continue  to  be  improved  until  it  will  be  used  not  only  on 
account  of  its  convenience  for  driving  high  speed  machinery, 
economy  of  room  and  perfection  of  regulation,  which  perhaps 
are  the  only  reasons  for  its  use  at  present,  but,  we  believe  will 
be  brought  to  such  a  state  of  perfection  that  it  will  be.ir  favor- 
able comparison  with,  if  not  outstrip,  its  faithful  progenitor  the 
long  stroke  engine,  in  durability  and  even  economy  in  fuel.  The 
reasons  for  this  belief  may  be  etated  briefly  as  follows: — It  is  a 
well  known  fact  that  relative  speed  is  not  necessarily  an  element 
of  either  friction  or  air.  If  a  journal  be  perfectly  true  and 
smooth,  and  properly  and  continuously  lubricated,  it  does  not 
matter  whether  it  run  at  100  revolutions  or  1000.  It  has  been 
stated  by  eminent  and  experienced  engineers  that  perfection  in 
workmanship  and  lubrication  are  the  only  limits  to  rotative 
speed,  and  every  mechanic,  who  is  at  all  acquainted  with  the 
history  of  mechanics,  knows  that  it  is  more  easy  to-day  to  pro- 
duce a  machine  that  will  run  without  heating  and  wear  at  1000 
revolutions,  than  it  was,  before  the  present  era  of  perfection  in 
engine  lathes,  exact  measurements,  and  journal  grinding  appli- 
ances, to  get  100  revolutions  satisfactorily.  (Many  engineers  can 
probably  remember  engines  that  it  was  difficult  to  hold  together 
at  50  revolutions.) 

Just  a  moment's  consideration  of  the  reasons  why  journals 
wear  and  heat — it  is  because  the  metals  of  which  they  are  com- 
posed are  not  completely  separated  by  oil.  If  they  were  they 
could  not  do  either.  How  is  it  possible  to  separate  them  ?  Take 
two  surface  plates,  and  put  a  thin  film  of  oil  between  them,  and 
see  how  much  weight  they  will  bear,  distributed  evenly  upon  the 
three  points  of  support  of  the  upper  one,  before  the  oil  will  be 
forced  out,  and  the  plate  refuses  to  move.  Arrange  a  continuous 
supply  of  oil,  and  the  surfaces  will  never  come  in  contact.  The 
peifection  of  surfaces  in  round  journals  will  give  like  results.  I 
I  mean  that,  if  the  surfaces  are  perfect,  and  the  load  in  propor- 
portion  to  the  size  of  journal,  it  will  never  wear,  if  continuously 
and  sufficiently  lubricated,  no  matter  what  the  speed  or  move- 
ment. The  wear  and  consequent  heating  will  always  be  in  pro- 
portion to  the  imperfection  of  surfaces  or  lubricaticn,  and,  if 
either  of  these  is  imperfect,  then  increase  of  speed  will  increase 
the  rate  of  destruction.  If  the  journals  are  simpiv  turned  in  a 
lathe,  the  unevenness  of  the  metal,  springing  of  the  tool,  and 
heating,  will  cause  the  suiface  to  be  lumpy  and  irregular  ;  filing 
will  only  tend  to  smooth  it  without  making  it  round.  These 
lumps  on  a  journal  project  through  the  oil,  resting  on  the  metal 
of  the  box,  and  will  continue  to  wear  until  they  wear  below  other 
portions  of  the  surface,  when  some  other  place  takes  the  wear, 
and  so  on.  This  defect  may  be  remedied  in  round  bearings  by 
careful  grinding  operations,  and  flat  surfaces  may  be  made  true 
by  scraping  to  surface  plate  ;  both  of  these  operations  are  now 
well  understood,  and  constantly  practiced  in  the  best  machine 
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shops.  Springing  of  the  shaft  or  frame  of  the  engine,  or  insuffi- 
cient bearing  surface,  is  the  result  of  imperfect  design,  and  may 
also  cause  heating  and  wear. 

The  high  speed  engine  is  in  itself  such  a  simple  and  apparent- 
ly harmless  affair,  that  many  manufacturers,  engaged  in  other 
lines  of  machine  work,  perhaps  slow  speed  engires,  not  requir- 
ing such  special  attention  to  the  perfection  of  wearing  surfaces, 
have  been  tempted  to  copy  somebody's  high  speed  engine,  or 
originate  one  of  their  own,  and  have  found  to  their  sorrow  that 
it  was  a  much  more  troublesome  business,  both  for  themselves 
and  their  customers,  than  they  anticipated,  and  as  a  result  have 
cursed  speed  as  the  cause  of  all  their  woes,  and  have  led  others 
to  do  the  same,  when  the  trouble  lay  not  in  the  nasty  little  en- 
gine, but  in  their  not  understanding  the  business.  However,  al- 
though high  speed  engines  are  built  which  are  anything  but 
nasty,  and  are  a  credit  to  the  preseverance  and  skill  of  their  de- 
signers and  builders,  there  is  still  room  for  improvement  in  the 
way  of  overcoming  the  twisting  and  vibration  of  paits,  more 
simple  and  perfect  lubrication,  reliable  oiling  devices,  and  econ- 
omy of  steam,  but  who  will  doubt  that  the  same  skill  and  ingen- 
uity which  has  made  it  possible  to  produce  good  watches  by 
machinery,  and  to  construct  engines  which  will  develop  thou- 
sands of  horse  power  economically  for  days  and  nights  without 
pause,  in  the  cramped  up  hold  of  a  ship,  will  likewise 
evolve  an  engine  for  electric  work,  which  will  at  the  same  time 
have  high  rotative  speed,  good  regulation,  durability,  and  highest 
steam  economy.  Any  engineer  who  has  visited  the  Chicago 
Fair  must  have  realized  that  rapid  strides  are  being  made  in 
this  direction,  and  that  this  lesult  will  be  attained  unless  some- 
thing intervenes  to  throw  the  steam  engine  out  of  the  race  entirely. 

D.  W.  ROBB. 


SUNDRY  NOTES  ON  HEAT.  >^ 

By  Chas.  Heal. 

I  lay  i!0  claim  to  originality  in  this  paper,  the  matter  having  been  gleaned 
from  time  to  time  from  standard  works  and  papers,  and  memorized  or  re- 
corded in  my  note  books.  The  object  of  the  paper  is  not  to  settle  any 
theoretical  tangle,  but  to  create  discussion.  Further,  I  wish  you  to  under- 
stand that  I  am  not  here  as  a  teacher,  only  as  a  learner,  and  I  hope  th; 
members  will  give  all  the  aid  in  their  power  either  by  reading  a  paper  or 
giving  their  experience  on  any  matter  appertaining  to  steam,  electricity  or 
kindred  subjects.  There  is  no  such  thing  as  knowing  it  all  ;  the  most  dili- 
gent only  learns  what  he  can,  and  that  learning  continues  through  life  to 
those  that  desire  to  work  near  the  top.  With  these  few  preparatory  remarks, 
I  will  now  proceed  with  the  paper. 

The  object  of  the  study  of  steam  and  its  application  is  to  obtain  the 
greatest  possible  amount  ot  work  with  the  least  possible  expenditure  of  fuel, 
and  in  order  to  arrive  at  a  correct  understanding  of  the  principles  which 
underlie  the  economical  production  and  use  of  steam,  we  must  study, 
among  other  subjects,  the  nature  and  effects  of  heat.  And  here  a  difficulty 
meets  us  which  we  cannot  altogether  overcome  ;  which  is  to  define  what  heat 
really  is;  it  is  however  so  familiar  to  us  in  the  effects  it  produces  on  our 
bodies  and  on  objects  around  us,  that  we  need  not  be  deterred  in  our  en- 
quiries from  our  inability  to  solve  the  question. 

The  chief  physical  source  of  heat  which  we  enjoy  is  the  sun,  which, 
although  situated  at  such  a  great  distance,  warms  the  earth  with  its  rays. 
Of  this  source  nothing  is  known.  In  addition  to  this  external  heat  we  have 
an  internal  source  known  as  terrestrial  heat  ;  this  heat  is  very  great,  and  it 
is  computed  by  scientists  that  at  the  depth  of  a  few  miles  it  is  capable  of 
melting  the  most  refractory  substances.  Though  we  are  mainly  dependent 
on  these  sources  for  maintaining  our  temperature,  there  are  mechanical  and 
chemical  sources  which  are  of  great  importance  to  us,  the  most  important 
being  chemical  action.  Nearly  all  chemical  combinations  are  attended 
with  the  production  of  a  greater  or  less  degree  of  heat,  and  it  is  the  chemical 
combination  termed  "combustion"  which  we  as  engineers  are  mostly  in- 
terested in.  I  will  not  touch  directly  on  the  subject  of  combustion  as  that 
will  be  dealt  with  in  a  separate  paper. 

The  temperature  of  a  body  indicates  how  hot  or  how  cold  it  is,  and  should 
be  distinguished  from  the  quantity  of  heat  in  that  body;  tor  example  if  a  cup 
of  water  be  taken  from  a  vessel  the  temperature  is  the  same,  but  the  quan- 
tity of  heat  varies  as  the  weight  in  each  vessel,  the  temperature  or  intensity 
being  measured  by  the  thermometer,  but  the  quantity  of  heat  is  the  temper- 
ature multiplied  by  the  weight  in  pounds. 

The  specific  heat  of  bodies  varies  considerably,  water  being  the  highest  of 
any  (except  hydrogen)  it  being  the  standard  and  considered  as  i,  while  that 
of  iron  for  instance  is  •113=1/9,50  that  the  quantity  of  heat  that  would 
raise  one  pound  of  iron  through  9  degrees  would  only  raise  one  pound  of 
water  through  one  degree.  These  properties  are  taken  advantage  of  by  the 
engineer  to  ascertain  approximately  the  temperature  of  bodies  beyond  the 
range  of  the  ordinary  thermometer — the  uptake  of  a  boiler  for  instance. 
Nearly  all  bodies  expand  by  the  action  of  heat,  and  the  mechanic  and  en- 
gineer have  ever  to  keep  in  view  this  fact  or  disaster  is  the  result.  For 
instance,  cracked  boiler  fronts  and  settings,  broken  steam  pipes  and  leaky 
joints.  At  the  same  time  this  property  is  daily  utilized  in  our  workshops; 
cranks  and  pins  are  secured,  locomotive  tires  shrunk  on  and  many  defects 
made  good  by  the  judicious  application  of  heat. 

The  transfer  of  heat  from  one  body  to  another  may  take  place  in  any  of 
the  following  ways  :  radiation,  conduction  or  convection.  Heat  is  given  off 
from  hot  bodies  in  rays  which  radiate  in  all  directions  in  straight  lines  ;  this 
is  the  process  of  radiation.  Conduction  is  the  process  by  which  heat  passes 
from  hotter  to  colder  bodies  by  contact.  The  conducting  power  of  bodies 
varies  considerably.  Iron  and  copper  are  good  conductors  ;  wood  and 
some  mineral  substances  are  bad  ones.  The  engineer  uses  good  conductors 
to  transfer  the  heat  from  the  furnace  to  the  waterin  the  boiler,  and  the  poor 
ones  to  prevent  loss  of  heat  by  radiation  from  steam  pipes,  cylinders,  etc. 
Convection  or  carried  heat  is  that  which  is  transmitted  from  one  point  to 
another  by  currents  ;  the  freer  and  more  direct  the  currents  the  more  readily 
is  the  heat  transmitted  ;  steam  boilers  should  be  so  constructed  as  to  secure 
a  free  circulation  of  the  water. 

Before  quantities  of  heat  can  be  measured,  we  must  have  an  unit  of  heat, 
just  as  we  require  an  unit  of  weight  or  length  as  the  pound  or  foot  ;  and  the 
unit  of  heat  is  the  quantity  required  to  raise  one  pound  of  water  through  one 
degree  Fah.  But  the  all  important  point  with  the  engineer  is  the  conversion 
of  heat  into  work  ;  we  will  therefore  consider  the  relations  between  the  two. 
By  the  term  "  work,"  is  understood  the  overcoming  of  a  resistance  through 
space,  and  the  amount  of  work  done  is  measured  by  the  resistance  in  pounds 
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overcome,  multiplied  by  the  distance  through  which  it  is  overcome  in  feet ; 
thus  if  seven  pounds  tje  lifted  through  ten  feet,  7/10=70  foot  pounds. 
Thus  it  will  be  seen  that  work  is  not  measured  by  the  pound  or  foot,  but  by 
the  product  of  the  two,  and  the  unit  of  work  is  the  lifting  of  one  pound 
through  a  vertical  height  of  one  foot,  and  is  termed  the  foot  pound.  It 
will  also  be  noticed  that  the  unit  of  work  has  no  reference  to  the  time  taken, 
as  the  same  amount  of  work  is  done  whether  it  takes  one  second  or  one 
hour.  The  power  of  an  agent  is  measured  by  the  rate  it  can  do  work,  and 
is  represented  by  the  lifting  cf  33,000  pounds  one  foot  high  in  one  minute. 
In  the  case  of  pumping  engines,  the  work  done  is  measured  by  the  foot 
pound,  and  is  termed  "duty  "  per  pound  of  coal. 

We  will  now  consider  the  effect  of  heat  in  producing  a  change  of  state  in 
different  bodies,  as  ice,  water  and  steam.  T  he  temperature  of  a  body 
ceases  to  rise  while  it  is  melting.  An  illustration  of  this  fact  may  be 
obtained  in  this  way  :  take  equal  weights  of  water  at  32  degrees  and  174 
degrees,  and  mix  ;  the  temperature  of  the  mixture  will  be  the  mean  of  the 
two,  103  degrees,  Now  take  equal  weights  of  ice  at  32  degrees  and  water 
at  174  degrees  and  mix  as  before  ;  the  temperature  will  be  only  32  degrees 
instead  of  103  degrees  ;  all  the  ice  however  will  be  melted.  The  142  de- 
grees of  heat  have  evidently  been  consumed  in  melting  the  ice  and  are  now 
latent  in  the  water,  as  this  heat  would  require  to  be  given  off  again  befor 
the  water  could  be  transformed  into  ice.  Were  it  noted  for  this  provision,  as 
soon  as  a  body  of  water  had  sunk  to  32  degrees,  it  would  immediately  be- 
come a  mass  of  ice.  A  simple  experiment  which  may  easily  be  tried  will 
enable  any  one  to  determine  exactly  the  quantity  of  heat  which  becomes 
latent  when  ice  is  converted  into  water  or  water  into  steam.  Procure  a  uni- 
form source  of  heat,  and  place  a  pound  of  water  over  it  to  ascertain  the 
exact  amount  its  temperature  rises  in  a  given  time.  Assume  it  rises  10  de- 
grees in  one  minute  ;  now  remove  and  place  one  pound  of  ice  at  a  tempera- 
ture below  32  degrees  ;  the  temperature  will  rise  to  32  degrees  and  remain 
at  that  point  until  all  the  ice  is  melted,  which  will  be  in  about  14  minutes. 
Now  in  this  time  the  amount  of  heat  would  have  raised  one  pound  of  water 
10  degrees  X  14  minutes  =  140  degrees — but  the  water  is  only  32  degrees — 
then  the  140  degrees  have  been  rendered  latent.  Continue  the  heat,  and 
in  t8  minutes  it  will  have  attained  the  boiling  point  10  x  18-f  32=212  de- 
grees. Still  continue  the  heat,  and  in  95  minutes,  or  about  5^  times  as  long 
as  it  took  to  raise  it  from  32  degrees  to  212  degrees,  it  will  have  all  boiled 
away,  and  yet  the  temperature  of  the  steam  has  at  no  time  exceeded  212 
degrees.  All  this  heat,  nearly  1000  degrees,  has  been  rendered  latent.  It 
IS  this  large  amount  of  latent  heat  in  steam  that  renders  it  so  useful  as  a 
heating  agent,  and  were  it  not  for  this  property  the  moment  water  attained 
the  boiling  point  would  be  one  of  extreme  danger,  as  it  would  be  imme- 
diately converted  into  steam  with  an  explosive  force  akin  to  gunpowder. 

I  will  continue  this  subject  at  a  future  meeting,  and  also  internal  and 
external  work  of  steam  and  rejected  heat. 


QUESTIONS  AND  ANSWERS. 

Mr.  A.  H.  M. ,  Morrisburgh,  Ont  ,  writes:  We  are  using  a  Leonard  Ball 
engine  and  a  boiler  54  in.  diameter  (74  flues  2^  in. ),  length  of  boiler  14  ft. , 
length  of  grates  now  in  use  for  wood  or  sawdust,  5  feet  =  width  of  fire  place 
3  ft.  6  in.,  and  would  like  to  get  some  information  to  burn  soft  steam  coal, 
and  what  span  there  should  be  between  grates  and  boiler,  and  the  best 
grate  to  burn  soft  steam  coal.  Have  plenty  of  draft  for  to  burn  coal  or 
wood,  saw-dust,  &c. ,  without  any  trouble.  Any  information  you  can  give 
me  will  be  gladly  received. 

Ans.  —To  burn  soft  coal  under  boiler  described  the  grate  bars  might  be 
placed  20  inches  or  22  inches  from  the  bottom  of  the  boiler.  Make  grates 
about  4^  feet  long  and  furnace  from  35  to  4  feet  wide.  The  common  grate 
bar  about  %  of  an  inch  thick  at  top  and  with  ^  inch  air  spaces  between, 
answers  well  if  coal  is  not  too  small.  A  flat  bar  with  slots  across  it  making 
ribs  about  in.  thick  and  air  spaces  K  in.  is  used  for  small  coal.  There 
should  be  a  dead  plate  between  furnace  door  and  front  end  bars  and  a  brick 
bridge  wall  at  back  end  built  up  to  within  eight  inches  of  bottom  of  boiler. 


:3  C/r 


"  Subscriber,"  London,  Ont.,  writes  ;  Will  you  kindly  inform  me  through 
the  News  the  proper  way  of  determining  the  size  of  feed  wire  for  the  case 

shown  in  the  accom- 
panying diagram.'  In 
order  to  ascertain  the 
number  of  C.  M.'s 
should  the  distance 
be  taken  from  the 
far  end  of  furthest 
branch,  or  simply  to 
where  the  last  branch 
connects  with  the 
feeder?  What  is  the 
title  of  the  best  book 
you  know  of  on  in- 
candescent wiring, 
and  where  is  it  to  be 
had? 

Ans. — In  the  first 
place  the  m.^in  wires 
shown  on  sketch  are 
not  "feeders,"  but 
"  mains."  The  pro- 
per way  to  distribute 
current  for  lighting 
this  number  of  lights 
and  distributed  as 
they  are,  is  by  run-» 
ning  a  set  of  feed 
wires  or  feeders  to 
the  centre  of  the 
mains  (as  indicated 
by  dotted  lines  and 
marginal  references). 
The  size  of  such  feed- 
ers will  vary  accord- 
ing to  the  voltage  of 
the  lamps  being 
lighted,  rhe  size  of 
the  mains  can  bede- 
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termined  by  calculating  for  one-half  their  length  for  half  the  number  of 
lights.  The  size  of  the  branches  should  be  calcukUed  by  measuring  their 
full  length  if  lights  are  all  at  the  end,  but  if  equally  distributed  along  their 
entire  length,  then  measure  half  the  distance  only.  Badt's  Incandescent 
Wiring  Hand-Book  is  the  best  work  on  the  subject  of  wiring.  It  may  be 
obtained  at  this  office.    Price,  $1.00. 


T.  O'Connor,  Durham,  Ont.,  writes  :  Kindly  give  me  a  receipt  for  a  good 
eather  belt  cement. 
Ans. — Fish  glue,  or  a  good  quality  of  common  glue. 
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London— F.  Mitchell. 

Information  regarding  examinations  will  be  furnished  on  application  to 
any  member  of  the  Board. 


We  publish  in  the  present  issue  two  papers  read  before  the 
Montreal  Electric  Club,  which  has  resumed  its  meetings  with  a 
membership  of  about  25,  and  with  every  indication  of  a  con- 
tinuance of  the  interest  which  has  marked  its  meetings  and 
history  in  the  past.  We  believe  that  the  material  is  available  in 
Toronto  and  in  several  other  of  the  larger  cities  throughout 
Canada  for  the  establishment  of  Clubs  of  similar  character,  and 
we  hope  to  see  steps  taken  in  this  direction.  In  Toronto  the 
matter  is  already  being  discussed  amongst  those  interested  in 
electrical  matters,  and  if  some  one  will  take  the  initiative,  there 
is  no  reason  why  a  Clubs  hould  not  be  at  once  formed  and  hold 
meetings  at  regular  intervals  throughout  the  winter.  As  we 
have  previously  pointed  out,  the  formation  of  such  local  Clubs 
would  have  a  tendency  to  greatly  increase  the  interest  in  electri. 
cal  matters,  and  should  also  tend  to  strengthen  the  membership 
of  the  Canadian  Electrical  Association. 


In  his  address  to  the  students  and  friends  of  the  Toronto 
Technical  School,  at  the  recent  opening  ceremonies  of  that  in- 
stitution. Prof.  Galbraith  warned  the  students  against  fancying 
that  there  was  much  money  to  be  easily  made  by  working  with 
electricity.  He  said  :  "  It  is  a  wrong  idea  to  say  that  the  time 
will  soon  come  when  men  will  disregard  the  steam  engine  and 
devote  their  attention  entirely  to  developing  tutbines  and  water 
power.  If  it  is  possible  to  carry  electricity  long  distances  it  will 
have  the  effect  of  developing  water  power,  but  will  also  do  away 
with  small  steam  plants  and  encourage  the  growth  of  large  steam 
plants  near  coal  mines  and  oil  and  gas  engines  near  oil  and  gas 
wells.  Consequently  it  is  necessary  for  students  in  a  technical 
school  to  study  not  simply  the  conveyance  of  power  in  the  form 
of  electricity,  but  also  steam,  heat,  thermo-dynamics  and  chem- 
istry. Chemistry  is  most  closely  involved  in  all  applications  of 
power.  It  is  wrong  to  run  off  in  one  line  because  it  happens  to 
be  popular.  All  branches  must  be  carried  out  side  by  side.  I 
think  myself  that  the  steam  engine  has  leached  a  very  high 
state  of  perfection.  It  is  one  of  the  most  perfect  examples  of 
the  development  of  machinery.  Electricity  is  simply  the  means 
of  conveying  the  power  developed  by  engines  and  cannot  take 
their  place.  Anyone  who  understands  these  engines  will  always 
have  as  good  a  chance  as  the  electrician."  These  opinions,  it 
will  be  noticed,  coincide  to  a  large  extent  with  those  expressed 
by  several  members  ot  the  Canadian  Electrical  Association  in 
the  discussion  which  took  place  at  the  recent  convention  on  Mr. 
Merrill's  paper  on  "The  Education  of  the  Electrical  Engineer," 
and  are  without  doubt  well-founded. 


It  is  often  the  case  that  parties  as  well  as  individuals,  have 
reason  to  wish  to  be  saved  from  their  friends.  This  is  true  at 
the  present  time  of  the  opponents  of  Sunday  street  cars,  to 
whom,  after  the  amount  of  effort  made  a  month  or  two  ago  to 
prevent  the  running  of  cars  on  Sunday  in  Toronto,  it  must  have 
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been  a  matter  of  great  annoyance  to  observe  two  or  three 
Hamilton  clergymen  going  with  a  petition  to  the  street  railway 
company  of  that  city,  praying  for  the  in.iuguration  of  a  Sunday 
service.  We  observe  that  the  Ministerial  Association  has  since 
unanimously  repudiated  the  action  of  these  gentlemen.  It 
appears  that  a  selfish  motive  was  behind  the  action,  there  having 
been  a  falling  off  in  the  receipts  of  one  or  two  of  the  churches 
lately,  as  compared  with  the  time  when  a  limited  Sunday  stveet 
car  service  was  in  operation.  In  a  city  covering  so  small  an 
area  as  Hamilton,  there  does  not  appear  to  be  any  pressing 
necessity  for  Sunday  cars.  Evidently  the  street  railway  com- 
pany do  not  see  much  profit  in  the  undertaking  as  they  de 
cline  to  establish  a  Sunday  service  unless  a  bonus  sufficient  to 
cover  expenses  is  promised.  This  is  in  striking  contrast  to  the 
action  of  the  Toronto  Railway  Company  who  in  view  of  the 
certainty  of  a  large  addition  to  their  receipts,  were  so  anxious  to 
have  .Sunday  cars  established,  that  they  willingly  undertook  to 
pay  the  cost  of  submitting  the  question  to  a  vote  of  the  citizens. 


The  electric  companies  of  Toronto  are  brought  face  to  face 
with  a  difficulty  which  threatens  to  make  serious  inroads  upon 
their  profits,  if  indeed  it  does  not  in  some  instances  wipe  them 
^  out  altogether.  We  refer  to  the  action  of  the  city  assessment 
\  department  in  placing  an  assessment  for  the  first  time  this  year 
on  the  plant  of  these  companies.  In  the  case  of  the  Toronto 
Electric  Light  Company,  this  assessment  amounts  to  about 
$300,000,  and  calls  for  the  payment  of  $7,000  yearly  in  taxes,  or 
about  one  fifth  of  the  company's  total  income.  It  is  not  difficult 
to  realize  what  a  tremendous  burden  this  would  be  on  almost 
any  class  of  business,  and  on  none  perhaps  would  it  fall  more 
heavily  than  on  electric  lighting  companies,  as  it  is  a  well  known 
fact  to  all  who  are  familiar  with  the  conditions,  that  excessive 
competition  has  reduced  the  profits  of  the  business  to  a  minimum. 
Electric  lighting  companies  are  under  contract  with  the  muni- 
cipalities to  furnish  light  at  a  certain  fixed  price  for  a  definite 
number  of  years,  and  therefore  it  will  be  impossible  for  them  to 
make  good  their  loss  by  increasing  prices,  at  least  so  far  as 
street  lighting  is  concerned.  Even  were  this  not  the  case  they 
are  obliged  in  many  instances  to  maintain  a  price  which  will 
compete  with  gas.  A  most  serious  injustice  with  which  the  elec- 
tric companies  have  to  contend  in  competition  with  gas  compan- 
ies is,  that  under  the  assessment  law  the  underground 
mains  of  the  gas  companies  are  exempt  from  taxation.  Thus 
even  in  cases  where,  as  in  that  of  the  Incandescent  Light 
Company,  of  Toronto,  the  distribution  of  current  is  done  by 
means  of  underground  conduits,  the  electric  light  company's 
mains  will  be  taxed  while  those  of  the  gas  company's  will  escape 
assessment.  In  a  variety  of  ways  therefore  the  electric  com- 
panies are  placed  at  a  serious  disadvantage,  and  unless  in  some 
way  they  can  be  relieved  of  this  latest  burden  their 
already  slender  profits  will  as  already  st'^ted  in  many  instan- 
ces be  wiped  out  altogether.  Another  hardship  is,  that  there 
is  but  one  appeal  from  the  decision  of  the  Court  of  Revision,  viz., 
to  the  county  judge,  whose  decision  is  final.  Should  the  efforts 
which  will  be  made  by  the  electric  companies  in  Toronto  to  be 
relieved  of  this  method  of  assessment,  prove  unavailing,  then  a 
united  effort  on  the  part  of  all  the  electrical  companies  of  the 
province  should  be  made  at  the  next  session  of  the  Ontario 
Legislature  to  have  the  matter  remedied. 


r    The  very  rapid  progress  that  has  been  made  during  the  past 
year  in  alternating  current  motors  seems  to  make  it  clear  that 
this  method  of  utilizing  the  electric  current  for  the  supply  of 
power,  will  be  the  one  most  used  in  the  near  future.  Particu- 
i  larly  will  this  apply  to  operating  street  railway  motors.  By 
I  means  of  it  one  of  the  most  expensive  features  of  the  operation  of 
I  these  motors  by  the  present  direct  current  system  will  be  entirely 
Ldone  away  with,  that  is  the  use  of  a  commutator  on  the  motor. 
It  is  a  well  known  fact  that  the  frequent  turning  down  of  and  the 
occasional  renewal  of  the  commutators  is  quite  an  item  in  the 
operating  expenses  of  the  present  system.    We  do  not  wish  to 
be  understood  as  referring   to   the  many  two-phase  or  tri- 
phase,  or  poly-phase  motors  that  are  from  time  to  time  an- 
nounced as  being  the  only  successful  ones,  our  reference  being 
to  the  single  phase  motor  only  as  being  the  coming  one  for  this 
use.    There  are  now  on  the  market  stationary  motors  of  this 


167 

type  operating  as  high  as  10  or  12  horse  power  which  we  are 
informed  are  perfectly  practical  machines  and  which  give  an 
efficiency  of  from  70  to  80%,  being  self  starters,  and  in  every  way 
the  equal  of  direct  current  motors  of  the  same  size.  It  would 
seem  then  that  it  should  only  be  a  short  step  to  applying  them  for 
the  purposes  mentioned  above,  particularly  as  no  change  in 
supplying  the  current  to  them  would  be  required  other  th.an  the 
putting  up  of  a  few  circuits  and  mains  to  supply  them  with  cur- 
rent. In  fact  there  are  various  ways  in  which  it  would  prove 
considerably  superior  to  the  present  method  ;  the  opposite  side 
of  the  converter  could  then  be  connected  directly  to  the  rails, 
making  a  much  easier  path  for  the  return  current  than  as  now 
used.  The  current  now  has  to  traverse  miles  of  poorly  bonded 
rails  or  else  find  its  way  into  the  ground  by  way  of  water  and 
gas  pipes,  causing  in  consequence  any  amount  of  annoyance  to 
the  companies  or  corporations  who  have  the  good  keeping  01 
these  in  their  charge.  With  the  present  system  this  is  becoming 
quite  a  serious  matter  indeed,  one  in  fact  which  electrical  engi- 
neers and  scientists  generally  are  doing  their  utmost  to  over- 
come, and  so  far  with  little  result.  Our  opinion  still  is  that  the 
proper  grounding  of  the  rails  will  almost  if  not  entirely  remove 
the  trouble.  There  would  be  absolutely  none  of  this  with  the 
alternating  current,  particularly  if  it  was  returned  to  a  converter 
every  few  hundred  feet,  as  it  would  be  if  this  system  was  being 
used.  The  trolley  wire  could  then  be  one  continuous  wire  as  at 
present  and  the  converters  connected  in  multiple  with  it  and  the 
rails  ;  or  the  trolley  wire  could  be  divided  into  sections  with  an 
insulating  device  of  some  kind  between.  Each  converter  would 
then  be  operating  its  own  section  entirely,  and  when  there  were 
no  cars  on  it,  its  consumption  of  current  would  be  next  to  noth- 
ing. For  operating  stationary  motors  of  this  type  it  would  only 
be  necessary  to  put  a  converter  of  sufficient  capacity  on  the 
ordinary  lighting  mains  ;  a  separate  system  of  power  supply 
would  then  be  unnecessary.  Another  point  about  the  alternat- 
ing system  for  street  railway  use  would  be  that  a  current  o* 
primary  wires  and  could  be  reduced  to  an  absolutely  safe  one 
high  voltage,  sav  2000  or  3090  volts,  could  be  used  on  the 
for  the  working  of  the  motors.  This  is  a  point  of  considerable 
importance,  and  one  which  would  make  the  handling  of  either 
the  wires  or  the  motor  even  safer  than  under  present 
methods.  The  possibility  of  underground  trolley  or  con- 
tact wires  would  also  be  much  simplified.  The  voltage  could 
be  kept  so  low  on  the  trolley  or  contact  wires  as  to  almost  pre- 
clude any  possibility  of  its  jumping  its  insulators  in  wet  weather 
and  thereby  crippling  the  entire  system  for  a  short  period,  this 
trouble  being  one  of  the  principal  ones  in  underground  systems 
that  use  a  direct  current  of  500  or  more  volts.  The  only  draw- 
back at  the  present  time  to  the  adoption  of  stationary  motors  of 
this  type  is  their  very  high  price  as  compared  with  direct  cur- 
rent motors.  That  is  a  matter  which  will  right  itself  and  very 
shortly  if  the  demand  can  but  be  created  for  them  and  they  be- 
come universally  used. 

NOTES  FOR  ENGINEERS. 

A  boiler  feeding  apparatus  forms  one  of  the  most  important 
attachment  to  a  steam  boiler.  Whether  a  pump  or  injector  be 
used  there  should  always  be  at  least  two  methods  of  getting 
water  into  the  boiler  while  steam  is  up,  and  both  should  be  in 
order,so  that  if  one  should  suddenly  fail,  the  other  may  be  used 
before  water  has  got  too  low  in  the  boiler. 

The  injector  in  some  of  its  many  forms,  is  probably  the  most 
convenient  style  of  boiler  feeder.  It  is  convenient,  because  with 
even  a  low  pressure  of  steam  it  can  be  staited  to  work  and  made 
to  feed  water  into  a  boiler  or  into  a  tank.  Steam  from  a  low 
pressure  boiler  may  be  used  to  pump  water  into  a  boiler  carrying 
a  high  pressure.  The  injector  may  be  set  to  work  without  hav- 
ing to  start  an  engine,  or  to  run  any  shafting.  For  these  reasons 
it  is  convenient,  but  let  any  one  compare  the  cost  of  running 
one  as  compared  with  a  pump,  and  it  will  be  found  that  the  injec- 
tor uses  far  more  steam.  The  injector  is  virtually  a  steam  en- 
engine,  in  which  the  steam  acts  upon  a  water  piston.  It  is  the 
simplest  form  of  engine,  but  probably  the  most  expensive  for  fuel. 

A  steam  pump  if  well  arranged  can  be  made  as  convenient 
as  the  injector,  especially  for  large  plants  where  there  are  many 
boilers,  and  will  be  found  to  be  much  more  economical. 

An  ordinary  plunger  pump  driven  by  shafting  from  the  main 
engine  of  the  factory  is  the  most  economical  boiler  feeder.  Its 
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advantage  is,  that  it  can  only  be  used  when  main  engine  is 
running. 

A  good  plan  is  to  have  a  plunder  pump  driven  by  main  engine 
tor  regular  use  when  factory  is  runnmg,  and  to  have  a  steam 
pump  or  an  injector  for  times  when  engine  is  standing. 

If  the  feed  water  is  hot,  an  injector  will  be  found  unreliable,  as 
the  water  coming  to  injector  must  be  cold  enough  to  at  once 
condense  the  steam. 

If  the  pump  is  to  be  supplied  with  hot  water,  it  must  be  placed 
at  a  lower  level  than  the  tank  from  which  the  hot  water  is  sup- 
plied. A  pump  cannot  lift  hot  water  by  suction,  because  as  3 
vacuum  is  formed  in  the  pump  barrel,  the  pressure  of  the  at- 
mosphere is  removed  from  the  surface  of  the  water  in  the  suction 
pipe,  and  boiling  takes  place,  and  the  pump  barrel  is  filled  with 
vapour.  By  puttmg  the  pump  down  lower  than  the  tank,  the 
water  will  flow  into  the  pump. 

Water  at  the  atmospheric  pressure  boils  at  212  degrees,  bat 
if  the  pressure  is  increased  it  will  not  boil  till  the  temperature  is 
much  higher.  If  however,  the  pressure  be  reduced,  and  a  partial 
vacuum  formed,  boiling  and  evaporation  will  take  place  at  a 
much  lower  temperature. 

*       *  * 

In  the  transmission  and  diffusion  of  heat,  three  distmct  pro- 
cesses are  known,  possibly  there  may  be  others  :  Conduction  is 
the  passage  of  heat  from  a  hotter  to  a  cooler  portion  of  the  same 
body.  Convection  is  the  term  used  to  convey  the  idea  that  a  hot 
body  is  put  in  motion  and  carries  the  heat  with  it.  A  current  of 
hot  water  inside  of  a  tank  or  boiler  may  be  started  by  application 
of  heat  to  one  part  of  the  tank,  and  by  convection  the  whole  of 
of  the  water  will  in  time  become  heated.  Radiation. — This  term 
implies  that  a  hot  body  loses  heat  and  a  cooler  one  absorbs  it, 
while  the  air  or  other  medium  between  the  bodies  is  not  heated 
by  the  transmission  of  heat  from  the  one  body  to  the  other.  It 
is  by  radiation  that  the  heat  from  the  sun  reaches  us.  It  passes 
through  millions  of  miles  of  space,  the  temperature  of  which  is 
estimated  to  be  much  lower  than  the  lowest  ever  produced  on 
the  earth.  The  sun's  rays  do  not  seem  to  produce  heat  till  their 
motion  is  stopped.  Hence  on  a  bright  winter  day,  the  sun  shin- 
ing into  a  room  through  a  clean  window,  will  raise  the  tempera- 
ture upon  which  it  shines,  but  it  will  not  heat  up  the  glass  of  the 
window  nor  the  air  in  the  room.  The  air  by  coming  in  contact 
with  the  heated  carpet  will  absorb  heat  by  a  kind  of  conduction, 
and  by  convection  will  convey  it  to  the  other  parts  of  the  room. 


TORONTO  TECHNICAL  SCHOOL. 

Late  in  the  faH  of  1891  the  City  Council  passed  a  by-law  estab- 
lishing the  Toronto  Technical  School,  providing  the  means  and 
appointing  a  Board,  giving  them  full  powers  to  obtain  a  building 
and  equipment,  to  select  a  staff  of  teachers  and  to  draw  up  a 
scheme  whereby  might  be  placed  within  the  reach  of  mechanics 
and  artisans  and  the  employed  of  the  city  generally,  the  means 
of  acquiring  those  elements  of  an  education  which  would  be  of 
most  value  to  them  in  the  pursuit  of  their  various  avocations. 

The  preliminaries  were  attended  to  by  the  Board,  but  it  was 
well  on  in  January  before  the  school  could  be  opened.  They 
had  succeeded  in  securing  for  temporary  use  the  building  for- 
merly occupied  as  Wycliffe  College,  on  the  north  side  of  College 
street  at  the  head  of  McCaul.  It  needed  some  refitting.  From 
the  start  the  school  was  well  attended.  The  work  of  the  first 
term  was  naturally  to  a  great  extent  experimental,  though  by 
considering  the  special  needs  of  the  students  and  comparing  the 
work  done  at  various  similar  schools  abroad,  a  programme  was 
followed  out  which  has  not  had  to  be  materially  altered  except- 
ing in  the  way  of  enlarging  upon  it  and  co-ordinating  more 
thoroughly  the  different  paits.  This  term  extended  to  the  first 
of  May.  Classes  met  five  nights  a  week  between  eight  and  ten 
o'clock  each  night. 

In  October,  1892,  the  school  re-opened,  and  again  with  a 
good  attendance.  This  was  expected  to  be  the  trying  year.  It 
was  thought  that  the  novelty  of  the  appearance  of  this  institu- 
tion in  Toronto  might  accounted  for  the  good  attendance 
during  the  opening  term.  If  it  tided  over  this  year  it  would 
indicate  that  such  a  school  could  be  of  use.  The  register  went 
up  during  the  year  to  over  three  hundred  and  thirty,  more  than 
realizing  the  hopes  of  its  most  sanguine  supporters.  The  school 
continued  to  thrive,  though  in  cramped  C|uarters,  and  with 
temporarily  equipped  class  rooms.  The  students  meant  busi- 
ness, they  came  to  learn  ;  and  the  teaching  staff  worked  with  a 
will.    The  results  were  most  satisfactory. 

Again  at  the  beginnmg  of  last  month  the  school  re-opened. 
The  classes  were  crowded  from  the  very  start.  As  compared 
with  a  similar  period  last  year  the  attendance  this  year  has  been 
multiplied  by  four.  In  the  first  week  last  year  somewhat  over 
100  were  registered  ;  in  the  first  week  this  year  four  hundred  and 
fifty,  and  at  the  end  of  the  second  week  five  hundred  and  fifty 
were  registered. 

It  is  no  longer  a  question  whether  there  is  room  for  such  a 
school  in  Toronto.  The  experunental  stage  is  past.  It  has 
come  to  stay.  It  is  now  for  the  city  to  show  its  appreciation  of 
the  value  of  such  a  school  for  the  education  of  its  mechanics  and 
artisans  by  assisting  it  in  its  development,  by  providing  it  with 
more  commodious  quarters,  and  when  necessary,  by  increase  of 
staff  or  equipment.  The  sooner  it  is  provided  with  better  ac- 
commodations the  better  will  be  the  results  accomplished.  It  is 
now  in  a  building  greatly  inadequate  for  the  purpose.  Why 


should  not  steps  be  taken  at  once  to  acquire  for  it  better  and 
permanent  quarters?  As  long  as  it  is  cramped  for  room, 
and  unable  to  separate  the  different  grades  and  classes  of 
work  in  the  draughting  room,  as  long  as  some  of  the  elementary 
classes  are  three  or  four  times  their  proper  size,  as  long  as  chem- 
istry, hydrostatics,  light,  heat,  sound,  electricity  and  electrical 
testing  and  laboratory  work  wait  their  turn  in  one  small  room, 
so  long  will  the  school  be  unable  to  accomplish  the  work  that  is 
evidently  cut  out  for  it  in  this  city. 

The  ground  at  present  covered  by  the  course  is  comprised 
under  the  following  heads  :  Mathematics  (including  arithmetic, 
algebra,  Euclid  and  trigonometry)  ;  draughting  (including  prac- 
tical mechanical,  architectural  and  geometrical  drawing  and 
copying,  as  well  as  classes  in  practical  geometry,  orthographic 
and  oblique  projection,  perspective,  etc.)  ;  mechanics  (including 
statics,  kinematics  and  dynamics),  physics  (including  hydro- 
statics, heat,  sound,  light  and  electricity  and  magnetism),  ;  and 
chemistry  (inorganic).  There  are  two  classes,  a  junior  and  a 
senior,  in  algebra,  Euclid,  mechanics,  draughting  and  descriptive 
geometry,  electricity  and  chemistry.  The  junior  course  in  elec- 
tricity is  a  course  of  lectures  which  deal  with  the  elementary 
principles  and  their  practical  applications,  while  the  senior  work 
will  be  to  a  great  extent  laboratory  work,  and  will  give  the 
student  the  opportunity  of  becoming  familiar  with  the  ordinary 
relations  between  potential  current  and  resistance  by  the  indi- 
vidual use  of  the  measuring  instruments  in  various  practical 
tests.  The  running  conditions  of  generators  and  motors  will 
also  form  a  considerable  part  of  the  work. 

The  students  in  chemistry  also  have  the  opportunity  of  doing 
practical  work  in  a  chemical  laboratory  which  has  lately  been 
fitted  up  for  the  purpose. 

While  the  course  as  outlined  is  as  extensive  as  can  be  ex- 
pected under  the  present  conditions,  there  are  still  channels 
along  which  it  might  be  still  further  developed — even  while 
keeping  along  the  same  general  lines — which  would  be  of  great 
benefit  to  a  considerable  number  of  students.  Some  of  these 
extensions  have  already  been  proposed,  but  cannot  be  carried 
out  for  lack  of  accommodations.  Classes  in  decorative  design, 
freehand  drawing,  etc.,  have  often  been  asked  for.  There  are  a 
number  of  subjects  that  would  be  of  value  to  engineers  and 
mechanics,  such  as  the  working  principles  of  the  steam  engine, 
the  testing  of  mateiials  for  strength,  etc.,  foundry  and  machine 
shop  principles,  etc.,  etc.  Other  extensions  would  suggest  them- 
selves if  the  school  were  allowed  to  develop  freely. 

The  Toronto  Technical  School  has  started  well,  and  we  hope 
to  see  it  continue  to  prosper.  We  are  satisfied  that  the  city 
which  has  generously  supplied  it  during  its  earlier  days  when 
its  existence  was  an  experiment,  will  not  now  allow  it  to  stop 
short  of  its  full  possibilities. 

A  VISIT  TO  THE  CANADIAN  GENERAL  ELECTRIC 
COMPANY'S  FACTORIES. 

By  invitation  of  the  Canadian  General  Electric  Company,  a 
number  of  gentlemen  prominent  in  electrical  and  business  circles 
in  Toronto  and  elsewhere,  visited  Petfrboro',  on  Wednesday  the 
I  ith  of  October,  and  inspected  the  Company's  works  in  that 
town.  Among  those  who  took  part  in  the  visit  were  :  W.  R. 
Brock,  President  ;  H.  P.  Dwight,  First  Vice-President  ;  Frederic 
Nicholls,  vSecond  Vice-President  and  Managing  Director ; 
Robert  Jaffray,  J.  K.  Kerr,  Q.  C,  W.  D.  Matthews,  HuRh  Ryan, 
Directors  ;  W.  S.  Andrews,  Comptroller,  and  the  following 
guests  : — T.  Sutherland  Stayner,  President  of  the  Bristol  & 
West  of  England  Loan  Co.;  Wm.  McKenzie,  President  of  the 
Toronto  Railway  Company  ;  G.  H.  Campbell,  Manager  Winni- 
peg Electric  Railway  ;  Thos.  Long  ;  J.  J.  Wright,  Manager 
Toronto  Electric  Light  Company ;  Henry  Lowndes  ;  James 
Hedley,  Monetaiy  Titnes  ;  W.  J.  B.iines  ;  E.  A.  Wills,  Secre- 
tary Board  of  Trade  ;  D.  Creighton,  the  Empire  ;  John  F.  Ellis, 
Managing  Director  Manufacturers'  Life  Insurance  Co.;  James 
Marwick,  Westminster  &  Vancouver  Tramway  Co.,  Vancouver; 
W.  R.  Strickland  ;  W.  L.  Symons  ;  A.  P.  Poussette,  Secretary 
Peterboro'  Street  Railway  Co.;  A.  B.  Smith,  Superintendent 
Construction  Great  Northwestern  Telegraph  Co.;  R.  W.  Ryan 
and  John  Taylor. 

The  factories  consist  of  three  brick  and  iron  buildings,  each 
272  feet  long-  and  80  feet  wide,  designated  respectively  the 
"  Machine  Shop,"  the  "  Compound  Shop  "  and  the  "  Wire  De- 
partment." The  site  of  these  factories  is  30  acres  in  extent,  and 
switches  from  both  the  Grand  Trunk  and  Canadian  Pacific 
Railways  have  been  built  right  into  the  yards  thus  affording 
facility  for  prompt  and  easy  shipment. 

These  factories  are  thoroughly  equipped  with  the  latest  im- 
proved machinery  for  the  manufacture  of  the  largest  as  well  as 
the  smallest  devices  and  articles  used  in  the  electrical  business. 
The  machinery  plant  is  operated  by  electiic  motors,  the  power 
for  which  is  supplied  from  a  250  horse  power  triple  expansion 
engine  and  boiler.  The  company  were  very  much  pleased  and 
instructed  by  their  visit.  After  having  gone  through  the  various 
departments  of  the  works,  they  were  carried  by  the 
newly  completed  electric  street  railway  to  the  Oriental  Hotel, 
where  luncheon  had  been  provided  for  them,  and  where  they 
were  joined  by  Messrs.  James  Stevenson,  M.  P.,  James  Stratton, 
M.  P.  P.,  Mayor  Kendry,  members  of  the  Town  Council  and 
piominent  citizens.  The  party  were  next  taken  in  charge  by 
members  of  the  town  council,  and  shown  the  various  points  of 
interest,  after  which  they  re-embarked  for  Toronto. 
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THE  HEAT  UNIT.* 

By  Wm.  NoRKis. 

The  object  of  this  paper  is  to  show  the  value  of  heat  to  actual  work.  I  do 
not  pretend  to  say  that  what  is  contained  herein  is  by  any  means  all  that 
could  be  said  on  this  very  important  subject.  The  part  I  wish  to  call  your 
attention  to,  is  that  portion  of  the  heat  which  is  very  often  thrown  away  in 
the  form  of  exhaust  steam,  and  to  impress  upon  the  minds  of  my  fellcw 
engineers  the  great  importance  of  securing  a  perfect  understanding  of 
principles, 

I  only  intend  to  trace  the  heat  from  the  time  it  enters  the  cylinder  of  a 
steam  engine  until  it  is  exhausted  into  the  atmosphere. 

In  the  first  place  it  would  be  as  well  to  see  what  heat  really  is.  It  has 
been  found  by  scientific  reasoning  that  heat  is  the  manifestation  of  motion 
in  matter.  Heat  may  be  termed  the  foundation  of  power,  or  power  itself, 
and  heat  is  also  life.  Heat  can  be  measured,  and  the  standard  of  that 
measurement  is  called  the  heat  unit.  One  heat  unit  is  that  portion  of  heat 
which  will  raise  one  pound  of  water  one  degree  Fah.,  while  in  mechanical 
work  one  heat  unit  is  equal  to  772  foot  pounds — that  is,  one  unit  is  capable 
of  lifting  772  lbs.  one  foot  high,  or  in  any  other  direction  one  foot,  or  one 
lb.  772  feet.  Although  heat  is  so  powerful,  yet  a  very  small  portion  of  it 
can  be  utilized  for  work,  as  will  be  seen  before  the  end  of  this  paper  is 
reached. 

The  mechanical  work  performed  by  heat  can  only  be  produced  by  means 
of  other  substances,  such  as  gas,  air,  water,  steam,  etc.;  but  in  my  opinion 
there  can  and  will  be  more  mechanical  work  produced  from  the  heat  stored 
up  in  carbon,  than  there  is  at  the  present  day. 

Heat  may  be  expressed  in  two  forms,  namely,  sensible  heat  and  latent 
heat.  Sensible  heat  is  that  portion  of  heat  that  can  be  felt  or  measured  by 
means  of  a  thermometer;  while  latent  heat  is  that  portion  required  to 
overcome  the  cohesive  force  of  the  water  and  raise  it  in  temperature  sufficient 
to  overcome  the  pressure  of  the  atmosphere.  To  convert  one  pound  of 
water  into  steam  at  atmospheric  pressure,  from  a  temperature  of  32  degrees, 
would  require  1,146  units.  Now  the  sensible  heat  of  steam  at  that  pressure 
would  be  212  degrees,  while  that  of  latent  heat  is  966  degrees.  If  we  were 
able  to  utilize  all  the  heat  stored  up  in  one  pound  of  carbon,  which  under 
perfect  combustion  contains  14,500  units  of  heat,  we  would  be  able  to  convert 
12.65  pounds  of  water  from  a  temperature  of  32  degrees  into  steam  at  the  pres- 
sure of  the  atmosphere.  But  in  practice  we  come  far  short  of  that,  for  the 
common  evaporative  capacity  of  14.500  heat  units  is  from  6  to  9  pounds  of 
water,  although  under  most  favorable  circumstances  better  results  might 
be  obtained.  I  will  not  be  able  to  deal  with  that  part  of  the  subject  in  this 
paper.  However,  we  will  suppose  that  9  pounds  of  water  is  being  evapor- 
ated for  each  pound  of  carbon  containing  14,500  heat  units,  from  a  tempera- 
ture of  32  degrees  into  steam  at  the  pressure  ot  the  atmosphere.  We  would 
then  lose  3871  heat  units  for  each  pound  of  carbon  consumed.  No  work 
could  be  produced  with  steam  at  that  pressure  unless  in  a  condensing  engine 
and  then  with  an  energy  of  from  10  to  12  pounds  per  square  inch. 

Supposing  we  were  using  in  a  steam  engine  steam  at  90  pounds  pressure 
above  that  of  the  atmosphere,  which  would  be  105  pounds  per  square  inch 
absolute  pressure,  we  would  require  an  increase  in  temperature  of  121  degrees 
of  sensible  heat,  while  that  of  latent  heat  would  be  decreased  to  879.7  de- 
grees ;  for  as  the  pressure  increases  so  does  the  sensible  heat,  but  not  in  the 
same  proportion  as  the  latent  heat  decreases.  Hence  the  total  heal  units 
required  to  convert  i  pound  of  water  from  32  degrees  into  steam  at  90 
pounds  per  square  inch,  would  be  1.181. 

In  the  process  of  expansion  we  have  given  up  333  degrees  of  sensible  heat, 
and  discharged  that  steam  at  the  pressure  of  the  atmosphere,  which  is  212 
degrees.  So  we  have  only  used  for  work  121  degrees.  We  had  a  total  ot 
1213  degrees  and  we  have  only  used  121  degrees.  So  that  nearly  90  per 
cent,  of  the  heat  entering  the  cylinder  is  thrown  away  unless  used  for  other 
purooses.  We  have  only  used  121  degrees,  while  having  lost  1060.  So  in 
this  case  only  one  tenth  of  the  heat  entering  the  cylinder  would  be  utilized 
for  work. 

We  will  now  take  an  engine  of  the  following  size,  from  which  I  will  en- 
deavor to  show  as  nearly  as  possible  the  amount  of  lost  heat  in  a  given 
space  of  time  under  the  conditions  mentioned. 

The  diameter  of  cylinder  is  20  incnes  ;  length  of  stroke  36  inches  ;  num- 
ber ot  revolutions  per  minute,  80  ;  average  pressure  of  steam  throughout 
the  stroke,  45  pounds  per  square  inch ;  boiler  pressure  90  pounds  per 
square  inch. 

In  one  minute  the  cylinder  has  emptied  itself  160  times.  The  temperature 
of  the  steam  at  90  pounds  pressure  is  333  degrees  of  sensible  heat,  and  in  the 
process  of  expansion  it  gives  up  121  degrees  of  its  sensible  heat  e,ich  time  it 
empties  itself ;  then  it  would  give  up  19360  degrees  in  one  minute. 

Aga  n,  during  the  process  of  expansion  there  is  considerable  loss  caused  by 
condensation  which  is  not  the  same  in  all  engines,  as  it  is  greatly  reduced 
when  the  cylinder  is  covered  with  a  good  non-conductor  of  heat.  But  in 
order  that  the  exact  amount  of  condensation  caused  by  cooling  of  the  cylin- 
der walls  and  conducting  the  heat  of  the  steam  to  the  outside  and  by  the 
expansion  of  the  steam  lowering  the  temperature  and  pressure,  thus  causing 
it  to  become  saturated,  special  means  must  be  applied. 

With  the  engine  in  question  we  will  assume  that  the  loss  by  condensation 
is  10  per  cent.  A  cylinder  of  this  size  and  rate  of  piston  travel  would  re- 
quire 1047  cubic  feet  of  steam  per  minute,  and  as  there  is  10%  loss  by  con- 
densation, it  is  necessary  to  add  that  amount  to  the  total  if  we  wish  to  ascer- 
tain the  amount  of  water  that  is  passing  thiough  the  cylinder  in  one  minute. 
So  then  we  have  1151.9  cubic  feet  of  steam  u^ed  in  one  minute,  and  as 
there  are  3.7  cubic  inches  of  water  in  one  cubic  foot  of  steam  at  a  pressure 
of  45  pounds  per  square  inch,  we  would  have  2.46  cubic  feet  of  water  evap- 
orated in  one  minute,  the  weight  of  which  would  be  153. 75  pounds.  As  we 
have  found  as  nearly  as  possible  the  number  of  pounds  of  water  used  in  one 
minute,  we  will  proceed  by  the  same  method  to  find  the  number  of  heat 
units  required  to  evaporate  that  amount  into  steam  at  a  pressure  of  45 
pounds  per  square  inch. 

To  convert  one  pound  of  water  into  steam  at  a  pressure  of  45  pounds  per 
square  inch  from  a  temperature  of  32  degrees,  we  would  require  1.171  units 
of  heat.  Hence  we  have  a  total  of  180,041  heat  unit?  per  minute.  But  the 
steam  when  entering  the  cylinder  had  a  pressure  of  90  pounds  per  square 
inch,  and  with  a  temparature  of  333  degrees  of  sensible  heat,  and  we  have 
utilized  for  work  121  degrees  ;  then  we  have  19360  degrees  that  have  per- 
formed work  ;  subtract  that  amount  from  the  tola!  heat  units  per  minute, 
and  we  have  160,681  units  thrown  away,  unless  used  for  other  purpo.^es, 
thus  showing  the  great  necessity  of  making  use  of  the  exhaust  steam  or  the 
employment  of  a  condensing  engine.  But  before  a  decision  of  this  sort  can 
be  arrived  at,  there  are  a  great  many  things  to  be  taken  into  consideration. 
I  do  not,  however,  intend  to  dwell  on  thflt  feature  of  the  subject. 

As  will  he  seen  from  the  foregoing,  the  object  of  this  paper  is  to  show  the 
amount  of  heat  thiown  away  when  an  engine  is  exhausting  into  the  open  air. 
It  is  very  seldom  they  exhaust  with  so  little  back  pressure  as  I  have  allowed 
in  this  case  ;  there  would  not  otherwise  have  been  such  a  good  showing  as 
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is  here  made  because  had  there  bfen  more  back  pressure  the  steam  when 
exhausted  would  have  been  of  a  higher  temperature  ;  but  I  am  allowing  that 
the  engine  is  doing  its  best.  The  average  pressure  of  steam  you  will  notice 
to  be  also  in  excess.  What  I  wish  to  do  is  to  bring  as  much  of  the  heat  as 
possible  thrown  away  into  practical  use,  such  as  heating  buildings,  etc.  In 
heating  buildings  there  are  a  great  many  things  to  be  taken  into  considera- 
tion, especially  when  a  system  is  to  be  calculated  and  laid  out  for  heating 
with  steam. 

There  are  two  methods  of  heating  buildings,  the  direct  and  the  indirect. 
The  direct  method  consists  of  pipes  in  the  room  which  heat  the  air  already 
in  the  room,  while  the  indirect  method  is  the  air  heated  in  a  .separate  cham- 
ber and  conveyed  by  pipes  to  the  room  to  be  heated.  The  direct  method  is 
what  we  will  now  deal  with,  it  being  used  mostly  in  mills.  It  consists  usual- 
ly of  pipes  around  the  wall  near  the  floor.  Where  there  are  belts  to  circulate 
the  air,  the  pipes  are  placed  overhead.  All  buildings  cannot  be  heated 
alike  :  for  instance  wooden  buildings  require  more  heating  surface  than 
stone,  and  stone  more  than  brick.  Then  the  size,  location  and  character  of 
construction  of  the  building  must  be  taken  into  consideration.  Where  a 
large  number  of  windows  is  employed,  more  heating  surface  will  be  requir- 
ed. A  long  narrow  room  requires  more  heating  surface  than  a  square  room 
of  equal  area. 

The  following  figures  are  sometimes  used  for  a  general  estimate,  but  good 
judgment  must  be  exercised  when  these  figures  are  to  be  employed  :  For 
heating  dwellings  from  40  to  50  cubic  feet  of  air  space  to  one  square  foot  of 
heating  surface,  to  heat  to  70  degrees  from  an  outside  temperature  of  zero  and 
low  pressure  steam.  For  large  stores,  125  cubic  feet  of  air  space  for  one 
square  foot  of  heating  surface.  Small  stores,  100  cubic  feet  air  space  for 
one  square  foot  of  heating  surface.  Hotels,  125  cubic  feet  air  space  for  one 
square  foot  heating  surface.  Churches,  200  cubic  feet  of  air  space  for  one 
square  foot  heating  surface. 

The  rule  I  will  make  my  calculations  upon  can  be  applied  to  condition, ' 
and  will  give  more  direct  results  :    The  amount  of  exposed  surface  ;  the  de- 
sired temperature  of  the  room  ;  the  temperature  of  the  outside  air  ;  the  tem- 
perature of  the  steam  with  which  the  room  is  to  be  heated  are  all  concerned. 

It  has  been  found  by  careful  experiments  that  one  square  foot  of  wall 
space  will  transmit  from  70  to  1.25  units  of  heat  per  hour  for  every  degree 
difference  in  temperature  between  the  inside  and  the  outside,  the  difference 
being  caused  by  the  action  of  the  wind.  In  order  to  ascertain  the  amount 
of  heat  that  will  be  transmitted  through  one  square  foot  of  wall  space  it  will 
be  well  to  take  the  lowest  probable  outside  temperature  and  the  highest 
transmitting  capacity  of  the  wall.  Then  from  the  desired  temperature  of 
the  room  subtract  the  lowest  probable  outside  temperature  and  multiply  the 
remainder  by  1.25.  This  will  give  the  number  of  heat  units  transmitted  by 
each  square  foot  of  wall  space  for  the  space  of  one  hour,  multiply  that 
amount  by  the  area  of  the  wall  exposed  in  square  feet,  and  the  result  will 
be  the  total  heat  units  for  one  hour. 

To  find  the  heating  surface  we  proceed  as  follows: — From  the  tempera- 
ture of  the  steam  subtract  the  temperature  of  the  room  ;  square  the  differ- 
ence and  divide  by  100,  which  will  give  the  number  of  heat  units  for  each 
square  foot  of  heating  surface.  Divide  that  into  the  total  heat  units  requir- 
ed, and  the  quotient  will  be  the  number  of  square  feet  of  heating  surface  for 
that  pressure  of  steam.  A  three  foot  length  of  one  inch  pipe  equals  one 
square  foot  of  heating  surface.  When  a  whole  building  is  to  be  calculated 
the  roof  must  also  be  included.  All  steam  pipes  act  as  heating  surface. 
The  diameter  of  the  main  in  inches  should  be  one-tenth  the  square  root  of 
the  heating  surface  in  square  feet.  It' is  as  well  to  use  one  inch  pipes  for 
heatmg  with  live  steam.  For  heating  with  exhaust  steam  two  inch  pipes 
are  preferable.  Return  pipes  should  never  be  less  than  three-fourths  the 
size  of  the  mains. 

In  this  paper  we  have  been  dealing  with  an  engine  from  which  we  have 
got  158,606  heat  units  per  minute,  or  9,516,360  heat  units  per  hour,  after  ten 
percent,  has  been  allowed  for  loss  by  condensation. 

In  concluding  this  paper  it  will  be  as  well  to  read  the  results  from  begin- 
ning to  end  ;  also  the  working  out  of  the  rules,  in  order  that  the  paper  may 
be  plainly  understood.  In  the  first  place  it  required  1. 146  heat  units  to 
raise  the  temperature  of  one  pound  of  water  to  212  degrees  sensible  heat, 
while  that  of  latent  heat  is  966  degrees. 

Steam  at  90  pounds  pressure  requires  nSi  units  of  heat  for  each  pound 
of  water  from  a  temperature  of  32  degrees,  the  sensible  heat  of  steam  at  90 
pounds  per  square  inch  being  333  degrees  and  that  of  latent  heat  879.7  de- 
grees. The  difference  in  temperature  of  steam  at  the  pressure  of  the  at- 
mosphere and  90  pounds  per  square  inch  is  121  degrees. 

When  9  pounds  of  water  are  being  evaporated  for  each  pound  of  carbon 
containing  14,500  heat  units,  only  315  units  would  be  required  to  raise  it 
from  the  pressure  of  the  atmosphere  to  90  pounds  per  square  inch,  and 
10314  units  to  the  pressure  of  the  atmosphere.  There  would  be  3871  heat 
units  lost  for  every  pound  of  carbon  containing  14,500  units  ;  and  only  10 
per  cent,  of  the  heat  entering  the  cylinder  would  be  utilized  for  work.  The 
area  of  the  cylinder  was  314  square  inches.  ;  number  of  cubic  feet  of  steam 
for  one  minute  1047.  2;  while  the  total  with  10%  of  condensed  steam  added, 
is  1151  cubic  feet. 

The  number  of  cubic  inches  of  water  per  minute  was  4258.7.  Number  of 
cubic  feet  of  water  was  2.46.  Number  pounds  of  water  153.75.  Number 
heat  units  required  to  convert  one  pound  of  water  from  a  temperature  of  32 
degrees  into  steam  at  45  pounds  per  square  inch  is  H71  degrees.  Total 
heat  units  for  that  many  pounds  of  water  is  180,041  degrees. 

There  are  158,666  heat  units  carried  away  with  the  steam  per  minute,  or 
9,516,360  units  per  hour.  The  desired  temperature  of  the  room  is  70  de- 
grees. The  temperature  of  the  steam  is  212°.  The  difference  in  tempera- 
ture between  the  heat  of  the  steam  and  the  heat  of  the  room  is  142  degrees. 

Number  of  heat  units  that  one  square  foot  of  wall  space  will  transmit  per 
hour  is  87.5.  The  total  number  of  heat  units  that  can  be  used  for  heating 
purposes  is  1,179,168  degrees  per  hour.  The  number  of  square  feet  of  wall 
space  is  13476.2.  Number  heat  units  transmitted  by  one  square  foot  of 
heating  surface,  is  201  degrees.  Number  of  pounds  of  steam  from  which 
heat  can  be  taken  138.4    Number  of  square  feet  of  heating  surface,  5847.88. 

The  diameter  of  main,  7.64  inches.    The  diameter  of  return,  6. 5  inches. 

The  following  will  show  plainly  how  the  afore.said  results  are  obtained  and 
with  careful  examination  will  be  easily  understood  :  1146-  212  =  966  degrees 
of  latent  heat.  Heat  unit=  in  one  pound  of  steam  when  water  1532  degrees, 
1213  ;  then  12 13-  333-3  =  879-7  degrees  latent  heat.  966-879.7  =  86  3  degrees 
of  latent  heat  and  shown  as  sensil  le  heat.  So  3333-212=121.3-86.3 
=  57  X  0  =  315  additional  heat  units  to  raise  9  pounds  of  steam  from  the 
pressure  of  the  atmosphere  to  90  pounds  per  square  inch—  showing  that 
the  121  degrees  rise  of  temperature  of  steam  at  90  pounds  per  square  inch, 
is  made  up  of  the  86  3  decreased  latent  heat  and  35  degrees  from  the  coal, 
for  86.3  +  35=121.5  degrees. 

It  has  required  to  raise  9  pounds  of  water  from  32  degrees  to  the  pressure 
of  the  atmosphere,  1146x9=10314  degrees,  and  to  10314-1-315  =  10629'°- 
i4SOO°  =  387i  heat  units  lost  for  every  pound  of  carbon  containing  i4^^o 
heat  units.  Then  for  the  volume  of  the  cylinder  per  minute  :  20  x  20=400  x 
.7854  =  314.16  X  3t>=  11309.76  X  160  =  1809561 -r  1728=  1047.2  cubic  feet  per 
minute  ;  and  1047.2  +  100=  10  47  x  10=  104.7,  '^n  pc  cent,  of  volume  for  one 
minute  ;  then  1047.2+  104.7=  1151. 9 cubic  f*^^''  had  not  10  per  cent,  been  lost 
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by  condensation  ;  and  1151  x  3.7=4262-^1728=2.46 x 62.5  =  153.75  pounds 
of  water  per  minute. 

The  average  pressure  45  pounds  per  square  inch.  Total  heat  units  for 
steam  at  that  pressure  is  1203  ;  the  sensible  heat  is  294  degrees  ;  latent  heat 
909°-  1203-32=1171  heat  units  for  one  pound  of  steam  at  45  pounds  per 
square  inch.  Only  'he  minute  volume  of  the  cylinder  can  be  calculated 
upon,  which  is  10%  off  153.75  lbs.  water  or  steam  altogether  at  45  pounds 
per  square  inch  ;  then  153.75-^100=1.53x10=15.3-153  75=  138.4  pounds 
to  be  calculated  upon  at  the  pressure  of  the  atmosphere.  Thus  1146X  138.4 
=  158606x60  =  9516360  heat  units  per  hour  are  being  lost  ;  and  the  number 
ofheat  units  that  can  be  used  for  heating  purposes  is  2i2-7o=i42X  138.4 
=  19652.8x60=1179166  heat  units  per  hour. 

For  the  heating  s\irface  212-70=142x142  =  20164-^100=201.64  heat 
units  transmitted  by  each  square  foot  of  heating  surface  ;  and  201. 64 
1179168  =  5847.88  square  feet  of  heating  surface. 

For  square  feet  of  wall  space  70-0=70x1.25  =  87.5-^1179168  =  13476.2. 
Diameter  of  main  sleam  pipe,  5847.88  =  76.46-^10=7.6  inches.  Diameter 
of  return  pipe,  7.6  x  7-6=57.76  x  .7854=45. 36-^4=  11.34  x  3  =  34^.7854= 
43.29,  the  square  root  of  which  is  6.5  inches. 


CANADIAN  ASSOCIATION  OF  STATIONERY  ENGINEERS. 

Note. — Secretaries  of  the  various  Associations  are  requested  to  forward  us  matter 
for  publication  in  this  Department  not  later  than  the  2o;h  of  each  month. 


TORONTO  ASSOCIATION  NO.  I. 

At  the  last  meeting  of  the  above  Association,  the  doors  were 
thrown  open  to  the  public,  and  a  paper  read  by  Mr.  Charles 
Heal  on  "  Sundry  Notes  on  Heat",  was  followed  by  an  interest- 
ing discussion.  The  paper  will  be  found  printed  in  the  present 
issue  of  the  ELECTRICAL  News.  A  committee  was  appointed 
to  make  arrangements  for  the  annual  association  dinner,  which 
is  to  be  held  on  the  evening  of  Thanksgiving  Day.  Bro. 
Wickens  promised  a  paper  for  the  first  meeting  in  November, 
which  will  be  an  open  one  also. 


MONTREAL  NO.  I. 

The  last  meeting  of  the  above  Association,  held  on  the  19th 
of  October,  was  well  attended.  A  large  amount  of  business 
connected  with  the  winding  up  of  the  convention  affairs,  was 
transacted.  The  souvenir  committee  reported  a  surplus  of  $300. 
This  amount  is  to  be  invested  in  scientific  books,  which  will  form 
the  nucleus  of  a  library  in  the  future.  Mr.  Laine,  of  the  firm  of 
Carrier,  Laine  &  Company,  Quebec,  was  elected  an  honorary 
member. 


HAMILTON  ASSOCIATIOTf  NO.  2. 

The  regular  meeting  held  on  Oct.  6th  was  well  attended, 
and  there  seems  to  be  a  growing  interest  among  the  brethren. 
One  of  the  most  interesting  events  of  the  evening  was  the  report 
of  oar  delegates  to  convention,  which  was  presented  in  glowing 
terms  by  Bro.  Robertson.  This  Association  is  very  grateful  to 
the  Montreal  brethren  for  the  way  they  tieated  our  represen- 
•  tatives,  and  trust  that  the  results  of  the  convention  will  long  be 
felt  in  Montreal.  Bro.  Robertson  also  read  a  letter  of  condo- 
lence which  this  Association  sent  to  the  family  of  the  late  Bro. 
Angell,  of  Guelph,  who  was  so  suddenly  called  away  after  his 
return  from  the  convention  ;  and  another  to  Bro.  J.  Nie,  of 
Hamilton  No.  2,  who  had  the  misfortune  to  lose  his  little  son. 

Bro.  Binnington  was  elected  Vice-President  to  succeed  Bro. 
Johnson,  who  has  gone  to  Laprairie,  Quebec. 

Bro.  Arthurs  was  also  elected  Assistant  Financial  Secretary. 

This  Association  intends  holding  special  meetings  for  reading 
of  papers  discussion,  etc.,  during  the  winter  months. 

Wm.  Norris,  Rec.-Secretary. 


ST.  LAURENT  NO.  2. 
Editor  Electrical  News  and  S.  E.  Jouknal. 

Sir, — I  was  present  at  the  last  meeting  of  St.  Laurent  No.  2, 
C.  A.  S.  E.,  in  Montreal,  and  as  we  very  seldom  see  any  report 
of  their  meetings  in  the  News,  it  may  be  interesting  to  Ontario 
engineers'  to  know  how  they  are  getting  along. 

No.  2  is  flourishing  in  every  sense  of  the  word.  Their  mem- 
bership has  decreased  somewhat  since  they  were  organized,  but 
they  themselves  expected  that,  as  many  of  the  members  took  no 
interest  in  the  work  and  so  they  fell  out  of  the  ranks  in  time. 
But  those  who  remain  number  about  70,  and  they  are  determined 
to  carry  on  the  work  of  educating  and  helping  each  other  in 
their  profession. 

On  the  evening  in  question  there  were  several  problems  - 
figured  out  on  the  black-board,  including  the  safe  working 
pressure  of  boilers  and  the  thickness  of  plate  required  for  a 
boiler  to  carry  a  certain  pressure,  and  several  others.  There 
were  several  discussions  on  the  above  problems,  but  as  they 
were  carried  on  in  the  French  language,  (this  Association  being 
composed  entirely  of  French  Canadians),  1  did  not  get  much 
good  from  it  myself,  but  judging  from  the  numerous  questions 
asked  and  answers  given,  I  feel  sure  that  it  resulted  in  some  of 
the  brothers  learning  something  about  boilers  and  their  strength. 

.  No.  2  St.  Laurent  meets  in  the  Engineers  Hall,  662  Craig  St., 
and  they  hope  before  next  convention  to  have  another  associa- 
tion in  Montreal. 

At  the  meeting  the  news  of  District-Deputy  15ro.  Angeil's 
death  was  announced,  and  the  brethern  of  No.  2  expressed  their 
sorrow  and  regret  by  passing  a  resolution  of  condolence  with 
the  family  of  their  late  and  esteemed  brother,  who  was  so  sud- 
denly removed  from  our  midst,  and  ordered  their  charter  draped 
for  three  months. 


Executive  President  Bro.  Geo.  Hunt  was  also  present  for  the 
first  time,  in  his  ofiftcial  capacity,  and  addressed  the  meeting  in 
his  usual  happy  manner,  asking  them  for  their  earnest  co-opera- 
tion during  the  present  term,  in  pushing  on  the  work  of  organi- 
zation of  new  Associations. 

I  remain,  yours  truly, 

A.  E.  Edkins, 

Prov.  Dep.  C.  A.  S.  E. 


LONDON  ASSOCIATION  NO.  5. 

A  valued  correspondent  who  is  a  member  of  the  association 
writes  :  No.  5  is  progressing  favorably,  and  the  officers  are  fill- 
ing their  posts  to  the  en'ire  satisfaction  of  the  members,  and  are 
helping  the  younger  engineers  in  their  piactice  as  well  as  en- 
lightening them  in  their  studies,  which  are  hard,  especially  to 
those  who  have  not  had  the  benefit  of  early  educational  advan- 
tages. 

We  have  a  large  blackboard  which  is  used  to  illustrate  meth- 
ods of  setting  of  boilers,  engines,  making  calculations,  etc.  One 
of  our  members  got  up  25  paste  board  cards  20  x  24  inches,  10 
of  which  contain  diagrams,  ranging  in  size  from  10  to  20  inches, 
showing  the  theoretical  curve,  the  different  cut-oflTs  and  pres- 
sures, influence  of  clearance,  under  and  overloaded  engines, 
calculations  of  h.  p.  therein,  etc. 

Others  show  how  to  find  the  M.  E.  Pr.,  T.  Pr.,  N.  H.  P.,  J.  H. 
p,  how  to  figure  out  the  h.  p.  of  diagrams  ;  explanation  of  the 
indicator.  Reducing  motions  of  all  descriptions  have  been  dis- 
cussed and  by  means  of  wooden  patterns  every  brother  can  try 
his  hand  at  setting  a  slide  valve.  Piston  distortion  caused  by 
the  angularity  of  the  connecting  rod  is  also  well  shown  on  one 
of  the  cards,  and  shows  itself  just  as  plain  on  the  pattern. 

Safety-valve  calculations,  heating  and  grate  surface,  are  sub- 
jects which  are  not  forgotten.  Interesting  discussions  have  taken 
place  in  regard  to  firing  boilers,  showing  the  good  results  ob- 
tained by  a  good  fireman  as  well  as  the  great  loss  that  can  be 
caused  by  an  ignorant  one. 

Personally  I  may  say,  I  joined  the  C.  A.  S.  E.  15  months  ago, 
before  which  time  I  had  never  read  an  engineering  bock,  but 
encouraged  by  ex-president  Mitchell  and  Bro.  A.  E.  Edkins  to 
study,  I  have  found  out  that  books  are  the  needed  companions 
of  a  practical  engineer.  Every  engineer  should  know  the  laws 
laid  down  for  steam.  As  a  result  of  my  studies  I  have  improved 
my  old  fashioned  plant  with  the  least  possible  outlay,  reaping 
now  better  results  with  less  fuel  and  less  water  consumption 
having  no  shut  downs,  diminished  repair  accounts,  an  easier 
day's  work  for,myself,  a  pleasant  face  on  my  employer,  and  more 
wages. 


GUELPH  ASSOCIATION  NO.  6. 

-  At  the  regular  meeting  of  Guelph  Association  No.  6,  C.  A.  S. 
E.,  held  on  the  evening  of  Oct.  4th,  the  following  resolutions 
pertaining  to  the  death  of  Bro.  J.  A.  Angell  were  adopted. 

Whereas  it  has  pleased  our  Heavenly  Father  to  call  from  our 
midst,  our  esteemed  friend  and  brother,  John  A.  Angell,  be  it 
resolved  that,  while  we  bow  in  humble  submission  to  the  Divine 
will,  at  the  same  time  deploring  the  loss  of  so  eminent  an  engi- 
neer, we  extend  our  sincere  and  heartfelt  sympathy  to  the 
bereaved  family  in  their  hour  of  trouble  and  sorrow. 

Further,  be  it  resolved  that  a  copy  of  this  resolution  be  sent 
to  the  deceased's  family,  and  that  it  be  spread  on  the  records  of 
our  Association;  also  that  a  copy  of  the  same  be  sent  to  the 
Canadian  Electrical  News  for  publication. 

Furthermore,  be  it  resolved  that  our  charter  be  draped  for  the 
space  of  three  months. 

H.  T.  Flewelling  Rec-Sec. 
C.  Jordan,  President. 


KINGSTON  association  NO.  lO. 
The  engineers  of  Kingston  who  formed  themselves  into  an 
independent  Association  about  a  year  ago,  have  within  the 
last  month  thrown  in  their  lot  with  the  C.  A.  S.  E.,  and  will 
be  known  as  the  Kingston  Association  No.  10.  The  new  Asso- 
ciation, which  has  a  membership  of  upwatds  of  30,  has  elected  the 
following  ofificers :  President,  James  Devlin ;  Vice-President,  H. 
Youlden ;  Treasurer,  H.  Hoopins;  Secretary,  A.  Strong;  Con- 
ductor, James  Lohern;  Doorkeeper,  James  Gascoine. 


Difficulty  has  already  arisen  between  the  Kingston  Electric  Street  Rail- 
way Company  and  the  City,  resulting  in  an  action  by  the  Company  for 
damages  on  account  of  loss  of  business  through  the  failure  of  the  City  to 
keep  the  streets  in  proper  repair. 

Messrs.  Aid.  Savignac,  Achambault,  H.  Laporte  and  R.  T.  Corbeil 
have  been  re-elected  as  the  board  of  directors  of  the  IVIerchants'  Telephone 
Company  of  Montreal.  The  Company  have  erected  155  poles,  and  an- 
nounce that  their  lines  will  be  in  operation  by  May  next. 

Over  400  tons  of  mica  of  various  grades,  are  said  to  have  been  shipped 
from  the  Ottawa  district  during  the  months  of  July  and  August,  and  the 
first  week  of  September.  There  is  reported  to  be  an  increasing  interest  in 
and  development  of  trade  in  the  European  market  for  mica  of  this  district. 

Captain  Alex.  H.  Gunn,  of  London,  England.,  has  recently  visited  Mon- 
treal with  the  purpose  of  establishing  a  factory  for  the  manufacture  of  a  new  1 
electric  cutting  machine.    This  machine,  it  is  said,  will  cut  fabrics  of  every  I 
description  and  of  many  thicknesses,  and  with  remarkable  rapidity.    It  can 
be  operated  on  any  incandescent  circuit.  * 
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SIGNALS  AND  TELEGRAPHY.* 

By  Jas.  a.  Douglas. 

It  is  not  my  intention  to  present  to  this  society  to-night,  any- 
thing more  than  merely  a  brief  outline  of  the  history  of  the 
transmission  of  messages  from  place  to  place,  and  to  this  end  I 
have  divided  the  subject  into  three  parts  :  ist,  early  attempts 
to  signal  to  a  distance  ;  2nd,  development  of  the  electric  tele- 
graph and  telephone  ;  3rd,  modern  forms  of  signalling. 

ist. — Early  attempts  to  signal  to  a  distance. — Probably  the 
first  good  attempt  to  transmit  messages  by  the  aid  of  apparatus, 
was  the  employment  of  semaphores  mounted  on  the  top  of  high 
towers  ;  these  were  erected  in  prominent  positions,  and  in  plain 
sight  of  each  other.  A  large  and  well  trained  siaff  was  neces- 
sary to  observe  and  transmit,  notwithstanding  which  the  work 
was  slowly  done  ;  besides  the  semaphores  were  useless  m  foggy 
weather  or  in  storms. 

Both  of  the  two  agents,  sound  and  light,  were  used.  Bells, 
guns,  etc.,  form  a  convenient  method  for  short  distance  work. 
Light,  though  more  ready  and  rapid  than  sound,  is  by  no  means 
a  docile  agent,  since^t  proceeds  only  in  straight  lines,  and  will 
not  bend  round  the  ball  of  the  earth,  or  inequalities  on  its  sur- 
face ;  and  so  the  third  agent,  electricity,  soon  became  recognized 
as  docile  and  trustworthy  ;  it  rivals  light  in  speed  and  can  be 
adapted  to  any  distance. 

As  far  back  as  1753,  proposals  were  made  to  set  up  an 
electric  signal  line,  consisting  of  a  set  of  parallel  wires,  one  wire 
to  each  letter  of  an  alphabet,  and  make  the  wires  attract  light 
bodies,  or  strike  bells  corresponding  to  letters.  Later  on,  Som- 
mering,  a  German  professor,  carried  this  into  effect  to  a  certain 
extent,  and  he  is  sometimes  regarded  as  the  maker  of  the  fiist 
practical  electric  telegraph. 

The  next  step  was  the  discovery  of  the  deviation  of  the  mag- 
netic needle,  through  the  action  of  an  adjacent  galvanic  current, 
and  Ampere,  in  1820,  showed  how  this  could  be  used  for  tele- 
graphic purposes.  His  plan  was  to  use  30  needles  and  60 
wires,  for  at  first  it  was  supposed  that  there  must  be  a  separate 
needle  for  each  letter  or  sign  signalled,  but  this  attempt  reached 
no  practical  result. 

The  Paris  Exhibition  of  1881,  contained  the  original  first  elec- 
tro-magnetic telegraph  apparatus  of  which  practical  use  had 
been  made.  The  credit  belongs  to  Gauss  and  Weber,  who 
erected  a  line  3,000  feet  long  at  Gottingen  in  1833.  The  appar- 
atus consisted  of  a  large  galvanometer  frame,  in  which  a  magnet 
carrying  a  small  mirror  was  suspended  by  a  silk  thread.  The 
sender  consisted  of  a  vertical  inductive  arrangement,  which 
allowed  a  secondary  coil  to  be  raised  vertically  by  means  of  a 
double  lever.  A  quick  motion  of  the  coil  generated  an  induced 
current  which  reached  the  galvanometer  frame  through  wires,  and 
caused  the  magnetic  rod  to  be  deflected.  The  direction  of  devia- 
tion was  determined  by  the  direction  in  which  the  coil  was 
moved  and  a  combination  of  these  movements  formed  the  alpha- 
bet. The  call  signal  was  given  by  means  of  a  bell  and  clock-work. 

Although  this  was  the  first  accomplishment  of  electric  tele- 
graphy, yet  their  invention  was  regarded  as  only  an  appendage 
to  their  magnetic  observatory,  and  several  years  passed  before 
the  electric  telegraph  was  an  actual  fact. 

2nd. — Development  of  the  Electric  Telei;raph  and  Telephone. — 
The  year  1837  saw  the  realized,  practical,  electric  telegraph. 
We  cannot  claim  the  exclusive  invention  for  any  one  individual, 
but  of  the  several  inventors,  none  seem  to  have  shown  greater 
skill  and  perseverance  than  Mr.  Wheatstone,  whose  system  of 
deflecting  a  single  needle  right  and  left,  also  using  two  needles, 
was  in  general  use  in  England  before  Von  Steinheil  obtained 
similar  success  in  Germany. 

Steinheil  later  on  improved  the  Gauss- Weber  system  and  in 
his  hands  it  became  the  first  writing  telegraph  we  have.  He 
also  made  the  very  important  discovery  of  "  earth  return,"  but 
this  was  received  by  the  public  as  a  "  singular  paradox,"  and 
Steinheil  does  not  appear  to  have  exerted  himself  to  remove  the 
prejudice  against  it,  leaving  it  to  an  ingenious  inventor,  Mr. 
Bain,  to  independently  discover  this  principle  later  on,  and  pro- 
claim it,  and  also  for  M.  Mattincci  to  make  an  entirely  convinc- 
ing experiment  at  Pisa  in  1843.  Then  the  double  wire  of  the 
needle  telegraph  was  dispensed  with,  and  a  single  wire  with 
ground  return,  was  employed. 

The  needle  system  was  much  altered  and  changed  by  Wheat- 
stone  and  others  later,  but  it  is  to  Morse  that  we  owe  our  pres- 
ent efficient  system  of  electro-magnetic  telegraphy.  The  first 
registers  or  receivers  ticked  the  message  on  a  narrow  roll  of 
white  paper,  but  this  was  soon  dispensed  with,  as  operators 
easily  learned  to  read  the  instrument  by  sound  alone. 

To  Prof.  F.  A.  Petrina  we  owe  the  invention  of  duplex  and 
multiplex  telegraphy,  which  invention  enables  us  to  send  two 
and  more  messages  along  the  same  wire,  at  the  same  time,  in 
opposite  directions,  which  makes  the  greatest  use  of  a  single  wire. 

Sub-marine  cables  were  proposed  as  far  back  as  1774,  but  it 
was  not  until  1843  that  the  introduction  of  gutta-percha  made 
this  branch  of  the  industry  start  into  life.  Many  attempts 
and  many  failures  resulted  before  the  Atlantic  ocean  was  success- 
fully cabled,  but  the  task  was  persevered  in  until  in  1866  the 
Trans-Atlantic  Telegraph  Line  was  declared  open  for  business. 
There  is  now  no  practical  limit  to  the  length  of  cable  which 
could  be  laid  if  required,  beyond  the  contingencies  of  severe 
weather. 

♦  Paper  read  before  the  Montreal  Electric  Club,  Sept.  25th,  1893. 


The  Telephone. — Perhaps  the  most  wonderful,  and  certainly 
one  of  the  most  useful  applications  of  electricity,  is  the  telephone. 
It  was  discovered  by  Page  in  1837  that  an  iron  bar  when  magne- 
tized and  demagnetized  at  short  intervals,  emits  sounds, 
and  on  this  basis,  Phillip  Keiss  constructed  his  first  telephone. 
This  must  have  been  a  curiosity,  for  according  to  Dr.  Messel,  it 
consisted  of  a  beer-banel,  with  a  small  cone  placed  in  the  bung- 
hole,  covered  at  its  smaller  end  with  an  animal  membrane,  upon 
which  a  small  platinum  strip  or  wire  was  fastened  by  means  of 
sealing  wax.  The  receiver  was  a  violin,  upon  which  a  knitting 
needle,  having  a  coil  wound  round  it,  was  fastened.  The  receiv- 
er was  afterwards  made  in  the  form  of  a  human  ear  in  which  the 
platinum  wire  was  fastened  to  the  membrane  and  to  the  spring 
by  means  of  sealing  wax  ;  and  a  platinum  contact  was  placed 
opposite  with  a  screw  for  adjustment.  When  sound  waves  made 
the  membrane  vibrate,  the  circuit  was  made  and  broken. 

For  a  long  time  efforts  to  improve  the  telephone  gave  very 
crude  results,  Elisha  Gray  succeeding  in  making  a  fair  speak- 
ing system,  which  answered  for  short  distances ;  the  sender  and 
receiver  were  funnel  shaped  and  differently  constructed.  Bell 
also  at  this  time  made  one,  but  the  sender  and  receiver  could 
not  be  used  for  the  same  purpose.  This  instrument  was  shown 
at  Philadelphia  in  1876,  and  satisfactory  effects  were  obtained 
from  it. 

But  before  the  telephone  could  be  made  of  commercial  impor-  - 
tance,  a  problem  had  to  be  solved,  which  Hughes,  an  inventor, 
first  applied — this  was  the  principle  of  the  microphone,  an  in- 
strument vvith  a  conductor  capable  of  changing  its  resistance 
with  the  sounding  vibrations  ;  this  principle  was  discovered  by 
du  Moncel  in  1856.  Carbon  was  first  made  use  of  by  Edison  in 
his  carbon  telephone,  and  this  was  the  beginning  of  a  new  era  in 
this  art,  many  forms  of  microphones  and  microphone  telephones 
being  tried  and  used  by  different  inventors  and  improvers. 

No  instrument  is  so  delicate  as  the  telephone  for  the  detec- 
tion of  small  and  sudden  currents.  It  is  admirably  adapted  for 
showing  the  currents  of  induction  set  up  in  contiguous  coils.  It 
also  exploded  the  notion  that  iron  takes  time  to  magnetize  and 
time  to  demagnetize.  The  notion  of  time  is  due  to  the  action  of 
induction  in  coils  producing  reaction  and  extra  currents. 

While  it  is  possible  to  speak  through  a  cable  100  miles  long 
laid  out  straight  in  the  sea,  it  is  impossible  to  speak  through  20 
miles  when  coiled  in  a  tank. 

The  first  public  experiments  for  telephone  transmission  of 
music  were  made  in  Vienna,  in  1877.  Bell's  telephones  were 
used  both  as  senders  and  receivers.  Also  at  the  Paris  exhibi- 
tion in  1881,  the  music  of  one  of  the  theatres  was  heard  in  dis- 
tant rooms  fitted  up  for  the  purpose. 

From  the  first  Bell  had  been  working  hard  to  perfect  his  idea 
of  a  proper  telephone,  and  his  ultimate  form  consisted  in  the 
well  known  present  type  of  receiver. 

Berliner's  patent  of  1877  is  a  miscrophone  system.  Each 
station,  both  receiving  and  sending,  is  similar  in  construction, 
and  consists  of  a  batteiy,  an  induction  coil,  and  carbon  contacts. 
The  primary  coils  are  in  circuit  with  the  battery  and  carbon  con- 
tacts. The  secondary  coils  being  in  circuit  with  the  line 
wires,  which  system  is  in  use  to-day. 

And  so  we  see  that  the  perfection  of  the  telephone  like  that 
of  the  telegraph,  was  of  slow  but  steady  growth,  and  is  the  re- 
sult of  the  expeiience  and  labor  of  many  minds.  As  regards 
the  efficiency  of  a  telephone,  it  depends  on  the  careful  and  ex- 
act workmanship  with  which  the  parts  must  be  fitted. 

^rd. — Modern  Jorms  oj  Signalling. — These  are  rather  numer- 
ous, a  description  of  which  would  fill  a  few  good  sized  books. 

We  are  all  familiar  with  the  electric  bell,  which  summons  us 
to  the  front  door,  the  telephone,  a  fire,  and  sometimes  dinner  ; 
also  the  telegraph  and  telephone,  which  convey  our  thoughts, 
wishes  and  news  to  all  parts  of  the  world,  delivering  their  mes- 
sages almost  at  the  precise  instant  they  are  sent,  to  the  office, 
parlor  or  side-tracked  freight  car,  vvith  equal  facility.' 

Electricity  in  the  form  of  incandescent  lights  and  flashes,  is 
used  to  signal  between  vessels  at  sea  ;  also  to  warn  them  off 
dangerous  coasts,  or  to  signal  from  baloons  to  besieged  cities, 
and  other  uses  of  military  warfare  in  which  the  portable  tele- 
phone is  also  playing  its  part. 

Flags,  by  day,  are  used  by  army  and  navy  for  short  distance 
work,  and  the  heliograph,  a  tripod  arrangement,  is  serviceable 
in  sunshiny  weather  for  signalling  up  to  about  60  miles. 

Limelight  lanterns  can  also  be  used  for  short  distance  night 
Avork.  These  are  constructed  to  emit  short  and  long  flashes 
corresponding  to  the  dots  and  dashes  of  the  teleyraph  code. 

Electric  resonators  are  used  as' whistles  on  small  boats  with- 
out steam.  These  are  merely  a  powerful  buzzer  at  the  bottom 
of  a  hollow  funnel-shaped  vessel. 

Loud  sounding  horns  blown  by  steam  are  used  by  light-houses 
during  foggy  weather,  which  the  lights  will  not  pierce  through  to 
a  sufficient  distance  to  give  warning. 

As  regards  signalling  generally,  electricity  by  the  aid  of  prop- 
er apparatus,  can  be  made  to  perform  any  desired  duty,  and  as 
nothing  seems  impossible  to  this  subtle  force,  and  with  the  many 
able  minds  at  work  on  the  problem,  it  is  not  too  much  to  expect, 
that  some  day  in  the  future,  even  the  continents,  separated  as 
they  are  by  vast  oceans,  will  yet  be  able  to  converse  as  easily,  as 
we  in  this  city  can  ring  each  other  up,  and  remind  one  another 
not  to  forget  the  next  meeting  of  the  Montreal  Electric  Club. 
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ELECTRIC  RAILWAY  EQUIPMENT.* 

Bv  H.  O.  Edwards. 

I  propose,  lo-night,  to  call  your  attention  to  some  distinctive  features  in 
the  electric  railway  equipments  of  to-day,  and  to  make  some  few  compara- 
tive statements.  It  would  be  useless  for  me  to  go  back  to  the  birth  of  the 
electric  street  car  motor,  for  you  are,  probably,  as  well  acquainted  with  its 
history  as  I,  or  if  not,  and  yet  are  interested  in  this  branch,  the  information 
can  be  found  properly  expressed  and  concisely  stated  in  the  works  of 
Crosby,  Bell  and  others. 

At  the  risk  of  being  thought  clannish  I  will  narrow  my  remarks  to  such 
apparatus  as  may  be  found  in  operation  to-day  in  this  fair  country  of  ours, 
though  I  am  sorry  to  say  that  much  qf  it  is  made  under  another  flag,  and 
almost  all  the  ideas  come  from  abroad. 

Since  the  first  electric  car  was  run  in  Canada,  some  eight  years  ago  in 
Toronto,  to  the  present  day,  great  strides  have  been  made. 

The  first  road  equipped  and,  regularly  operated,  was  in  Windsor,  and  the 
Vandepoel  suspendeti  trolley  system  was  used  about  a  year.  Later  a  road 
was  started  in  St.  Catharines,  using  the  Vandepoel  double  trolley  system 
with  a  small  motor  on  the  platform  of  car  connected  by  a  chain  with  the 
axle,  and  I  believe,  is  still  in  u^e  in  thai  city. 

The  Sprague  motor,  which  was  the  first  motor  especially  designed  for 
street  cars  to  be  made  and  used  in  this  country,  is  a  small  compact  motor 
of  light  weight,  capable  of  doing  good  work  with  a  small  amount  of  current, 
starting  on  40  amperes.  It  had  a  double  reduction  gear,  and  is  governed 
with  a  controller  or  switch-box,  by  commutating  the  fields.  It  was  only 
rated  at  15  h.  p.  and  soon  gave  place  to  a  heavier  type  of  motor.  The 
next  motor  was  known  as  the  Edison  machine.  This  design  followed 
closely  on  the  lines  of  the  Sprague.  Unfortunately  it  was  made  to  be  con- 
trolled by  the  same  method  as  the  Sprague,  and  met  with  the  same  difficul- 
ties, namely,  short-circuiting  in  the  fields  and  grounding  in  the  switch-box. 

There  is  no  kind  of  machine  built,  which  is  handled  by  such  ignorant  help 
as  the  car  motor,  nor  any  apparatus  used  more  roughly  and  with  less 
intelligence  than  the  electric  street  car.  A  little  more  than  a  year  ago 
our  two  largest  cities,  Montreal  and  Toronto,  commenced  to  equip  their 
street  car  systems  with  electricity,  and,  since  that  time  our  knowledge  of  the 
difficulties  of  keeping  the  cars  on  the  rails  and  on  ii?ne  has  been  developed 
wonderfully.  Toronto  was  the  first  to  get  under  way,  with  cars  equipped 
with  the  Edison  system  made  in  Peterboio'.  These  were  supposed  to  be 
20  h.  p.  motors,  as  already  described.  They  gave  very  good  satisfaction 
until  they  were  overloaded  with  trailers,  when  the  fields  began  to  give  out 
and  the  rest  soon  followed.  Some  cars  equipped  with  Sprague  motors 
rated  at  15  h.  p.  gave  the  sameiesults.  Then  came  the  call  for  heavier 
motors,  and  the  Westinghouse  25  h.  p.  machines  climbed  to  the  front,  where 
they  still  remain.  This  well-known  type  of  machine  needs  no  description, 
for  these  photos  will  give  you  a  much  better  idea  of  it  than  1  could  hope  to 
convey  by  words.  The  distinctive  features  of  this  system,  are,  first,  that  the 
speed  is  governed  by  resistance  in  the  field  circuit,  gradually  cut  out  by  a 
controller,  somewhat  similar  to  that  used  with  the  Sprague  system.  Second, 
the  motor  has  four  poles  instead  of  two,  as  all  other  motors  herein  referred 
to  have.  Third,  by  a  peculiar  system  of  winding  the  armature  the  brushes 
are  only  90°  apart  instead  of  180°,  as  is  necessary  in  all  two  pole  motors. 
Fourthly,  the  mechanical  details  of  this  machine  are  very  carefully  designed 
and  well  made.  All  the  wearing  parts  are  made  to  last,  and  devices  for 
taking  up  the  wear  are  numerous.  One  of  these  cars  has  a  record  in 
Toronto,  of  thirteen  months  use  without  being  brought  into  the  shop  for 
motor  repairs.  The  draw-back  in  this  motor  is,  that  it  takes  from  80  to  100 
amperes  to  start  on  a  level,  and  about  40  amperes  to  run.  The  resistance  is 
made  up  of  coils  of  iron  wire  arranged  in  wooden  frames,  of  which  two  are 
used  in  parallel  on  each  car,  giving  a  total  resistance  of  5-I  ohms.  The 
wire  is  No.  13,  and  is  apt  to  become  red  hot.  and  burn  off,  sometimes  set- 
ting fire  to  the  frame  and  then  to  the  car.  The  cylinder  of  the  controller 
occasionally  becomes  grounded  or  open  circuited,  when  it  is  necessary  to 
take  it  all  apart  to  remedy  the  defect. 

The  next  machine  to  be  tried  was  the  T.  H. ,  also  a  25  h.  p.  machine,  known 
as  W.  P.  50.  This  was  used  with  a  semi  circular  resistance  box,  over 
which  runs  an  arm  connected  by  a  wire  cable,  with  spindles  on  each  end 
of  the  car,  so  that  the  resistance  may  be  cut  out  as  gradually  as  is  desired. 
This  machine  is  a  standard  and  gives  very  good  satisfaction,  starting  with 
60  amperes  and  running  on  25,  making  it  a  more  efficient  motor  than  its 
rival,  the  Westinghouse.  In  mechanical  details  it  is  not  so  well  made,  nor 
as  convenient  of  access  as  the  former.  The  wire  cable  by  which  the 
rheostat  is  operated,  often  breaks  or  gets  foul  of  the  one  connected  with  the 
reversing  switch,  which  is  worked  by  a  separate  handle,  thus  differing  from 
the  controllers  before  referred  to.  You  will  readily  understand  that  any 
ordinary  man  having  three  distinct  systems  under  his  control  would  not  be 
satisfied  until  he  had  tried  his  hand  at  modifying  or  combining  these.  The 
electrician  having  charge  in  Toronto  was  no  exception  to  this  rule.  His 
changes  resulted  in  scrapping  the  Sprague  controllers,  using  T.  H.  "  J  " 
controllers  instead,  and  re-winding  the  fields  of  the  Edison  motors  with  No. 
6  wire,  thus  doing  away  with  the  two  weakest  points  in  the  Edison  system. 
This  gives  a  slow  car  taking  a  small  amount  of  current,  but,  as  weakening 
the  fields  does  not  strengthen  the  motor,  it  is  not  capable  of  doing  very 
heavy  work. 

About  the  time  that  the  first  combination  car  made  its  appearance  on  the 
streets  of  Toronto,  a  car  equipped  by  the  Royal  Electric  Co.,  of  Montreal, 
made  its  debut  in  that  city.  This  equipment  was  designed  and  made  in 
Montreal,  and  contains  many  of  the  good  points  of  the  T.  H.,  Short, 
and  Westinghouse  systems.  The  inexperience  of  this  company  showed 
itself  in  many  poorly  constructed  mechanical  details,  which  have  later  been 
improved,  so  that  shortly  we  may  look  for  a  standard  electric  railway 
equipment  made  right  in  our  own  city. 

Before  turning  to  note  the  progress  of  Montreal's  electric  road,  we  must  take 
a  glance  at  the  admirable  power  house  of  the  Toronto  Railway  Co.  This 
is  centrally  located  on  Front  st.  at  the  corner  of  Frederick,  and  was  designed 
by  Mr.  W.  E.  Davis,  who  deserves  great  credit  for  the  thoroughness  with 
which  every  detail  is  earned  out.  The  steam  equipment  consists  of  four 
high  speed  compound  .Armington  &  Sims  engines  of  600  h.  p.  each,  supplied 
by  a  battery  of  Babcock  A  Wilcox  boilers,  so  arranged  that  any  boiler  or  any 
engine  may  be  cut  off  at  will.  Each  engine  is  belted  direct  to  two  Edison 
generators  of  200  kilowatts  each,  these  giving  a  total  output  of  3000 
ampere^  at  500  volts  line  pressure.  There  is  al.so  a  spare  engine  and  pair 
of  generators.  The  station  is  well  lighted  by  incandescent  and  arc  lan.ps 
run  off  the  power  circuit,  as  well  as  by  other  lights  run  from  the  local  mains, 
to  be  used  when  the  power  house  is  shut  down.  The  switch  board  is  a  piece 
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of  work  which  might  stand  as  a  model  for  any  company  to  follow,  and  is 
far  ahead  of  any  that  the  writer  had  before  seen.  The  switches  were  de- 
signed by  Mr.  Davis,  and  made  in  the  company's  workshop.  They  are  on 
the  horizontal  blade  principle,  similar  to  the  Edison  main  cut-out.  They 
are  strongly  and  handsomely  made,  and  mounted  on  a  finely  finished  slate 
switch-board  of  large  size.  They  are  so  arranged  that  all  or  any  machine 
may  be  thrown  on  all  or  any  set  of  feeders,  or  that,  in  case  of  need  any  set 
of  feeders  can  be  loaded  with  600  volts  or  more,  if  necessary.  Standard 
meters  are  in  circuit  with  each  machine  and  a  large  tell-tale  voltmeter  can 
be  used  on  any  machine  by  a  simple  twist  of  the  wrist. 

Circuit  breakers  and  lightning  arresters  are  provided,  and  in  every  detail 
the  power  house  shows  the  result  of  much  study  and  careful  consideration. 
I  understand  that  the  capacity  of  this  st.ition  is  soon  to  be  doubled. 

Now  let  us  see  what  Montreal  has  been  doing  during  this  year,  or  more, 
heavily  handicapped  as  she  has  been.  1  he  first  cars  operated  here  were 
equipped  by  the  Royal  Electric  Co.,  with  a  motor  made  after  the  T.  H.  W. 
P.  type  rated  at  20  h.  p.,  and  with  controller  and  rheostat  made  from  the 
Short  patterns.  Considering  the  limited  time  that  the  company  had  to  get 
these  out,  their  inexperience  in  this  line  of  work,  and  the  rail  that  the  cars 
had  to  run  on,  as  well  as  the  way  the  cars  were  handled,  this  equipment 
was  not  such  a  blank  failure  as  might  have  been  expected,  for  some  of  those 
cars  are  still  running.  The  snow  made  '  'Short"  work  of  this  style  of  controller, 
which  has  since  been  abandoned.  Then  came  the  Westinghouse,  with  the 
usual  satisfactory  results.  At  the  same  time  cars  having  Edison  motors 
with  the  T.  H.  "  J"  controllers  were  put  on.  These  were  also  20  h.  p. 
machines,  and  the  snow  and  ice  played  havoc  with  the  wire  cables,  causing 
innumerable  breakages,  while  water  caused  many  burn-outs  in  the  machine. 
Some  T.  H.  equipments  made  ih  Lynn  were  also  put  on,  but  the  "  J  "  con- 
troller did  not  stand  any  better  th.in  on  the  Edison  cars.  Then  began  the 
combinations,  in  which  local  controllers  and  rheostats  made  at  the  railway 
company's  shops  at  Hochelaga  after  the  Westinghouse  patterns,  and  the 
different  types  of  motors,  took  part.  Some  of  these  combinations  have  been 
very  satisfactory,  notably  on  car  No.  13,  with  rewound  Edison  motors, 
Royal  rheostat  and  Westinghouse  local  controller. 

During  this  time  the  Royal  Co  had  not  been  idle,  but  not  discouraged 
by  their  first  lack  of  success,  had  b  ought  out  a  new  equipment,  which  I  will 
describe  at  some  length,  for  it  is  not  so  well  known  as  the  others,  having  been 
born  on  the  8th  of  June,  and  has  not  yet  stopped  growing  to  maturity. 

Prefacing  these  remarks  of  the  Royal  motor,  I  would  say  that  tests  taken 
in  Montreal  and  Toronto,  by  different  parties,  greatly  differ  in  the  results.  I 
will  vouch  for  the  accuracyof  those  in  which  I  took  part  in  Toionto  and  will 
give  them,  hoping  to  be  able  at  no  distant  date  to  prove  the  Montreal  tests 
to  have  some  other  cause  for  their  results  than  the  apparent  inefficiency  of 
the  Royal  motors.  These  motors  are  practically  water  tight,  for  when  the 
covers  are  closed  water  may  be  thrown  on  the  motor  and  not  a  drop  will 
enter.  The  shell  consists  of  a  cast  iron  box,  somewhat  rectangular  in  shape, 
with  two  pole  pieces.  It  is  made  in  two  pieces.  The  lower  part  is  hinged 
below  the  centre,  and  swings  open,  carrying  the  lower  field  and  pole  piece, 
when  the  armature  may  be  readily  removed  by  use  of  a  hydraulic,  or 
whiskey  jack.  The  fields  are  wound  on  heavily  insulated  square  brass 
spools  with  No.  5  wire  and  covered  with  cord  ;  they  aje  connected  in  series. 
The  armature  is  of  the  Gramme  ring  variety,  with  an  exceptionally  heavy 
insulation,  and  wound  with  No.  10  wire.  It,  as  well  as  the  fields,  is  boiled 
in  P.  B.  Compound  and  thoroughly  baked.  They  are  subjected  to  a  test 
of  2000  volts  alternating.  The  commutator  is  made  of  heavy  copper  seg- 
ments, with  a  thick  mica  insulation  between  ;  this  is  tested  with  250  volts 
between  segments.  The  brush  holders  are  placed  diarhetrically  opposite, 
and  were  designed  to  use  two  carbon  brushes,  3  x  i  J  x  %  placed  side  by 
side.  This  has  been  modified,  and  one  brush  3x3  x%  is  now  used  instead 
with  better  results.  The  armature  runs  about  600  R,  P.  M.  The  reduction 
is  about  5  to  i,  giving  a  speed  of  22^  miles  per  hour  or  25  miles  per  hour 
with  a  light  car  and  no  stops.  The  motor  is  supplied  with  interchangeable 
gun  metal  bearings.  The  rheostat  used  was  designed  by  Mr.  Burnett  after 
the  principle  used  in  the  Short  system.  Layers  of  thin  sheet  iron  plates 
between  asbestos  arranged  in  piles  on  a  frame,  the  total  resistance,  cold, 
being  about  y/i  ohms.  The  controller  differs  from  lhat  used  by  the  West- 
inghouse Co.,  first  in  having  an  independent  reversing  device  operated  by 
a  separate  handle  ;  second  in  the  roller  being  formed  on  a  wooden  core, 
thus  leaving  small  chance  for  grounding  and  no  possibility  of  an  invisible 
open  circuit  as  often  occurs  with  that  design  ;  third,  in  having  six  notches 
instead  of  five,  giving  another  section  of  resistance  ;  fourth,  in  having  the 
terminal  board  inside  of  the  car  instead  of  under  the  roller  on  the  platform 
where  dirt  and  moisture,  as  well  as  metal  dust  may  fall  on  it. 

When  properly  handled,  the  rings  of  the  Royal  controller  need  cleaning 
once  a  fortnight,  and  the  tips  have  worn  five  weeks  on  a  belt  line  route,  equal 
to  ten  weeks  of  ordinary  use.  The  Westinghouse  needs  to  be  cleaned  once 
a  day  and  tips  changed  once  a  week.  Habirshaw  wire  and  Okonite  cable 
is  used  throughout  ^ he  car.  The  usual  fuse  blocks,  lightning  arresters  and 
motor  cut  outs  were  especially  designed  for  this  system. 

I  will  read  you  the  synopsis  of  a  test  taken  by  Messrs  Davis,  Smith  and 
others,  through  the  King  street  subway  in  Toronto  on  a  car  equipped  with 
Royal  motors: 

Maximum  current  used  to  start  on  level,  60  amp.  or  37.1  h.  p. 

Minimum  '     "         n  .1     i,      „  „  ^i.  p 

Average         "         "     "     n     „  ^.        ,,     ^5   h.  p. 

Average         "         "     "  run    "      "     22        "     12   h.  p. 

Minimum   '     "      "     15        "      8   h.  p. 

Maximum  "  "  on  8%  grade  42  "  24J  h.  p. 
The  daily  average  run  of  the  car  on  which  this  test  was  made  is  150)^ 
miles,  hauling  a  trailer  137 K  miles  at  a  rate  of  8%  miles  per  hour,  including 
slops.  During  the  Exhibition  this  car  drew  two  closed  trailers  all  day, 
carrying  about  too  passengers  on  each  car,  mounting  the  8^  grade  of  the 
subway  with  ease.  Owing  to  the  crowd  it  w;is  impossible  to  make  any  tests 
as  to  amount  of  current  used,  but  the  usual  fuse  did  not  blow  at  any  time. 

To  give  you  an  idea  of  the  difference  of  tests  in  the  two  cities,  it  has 
been  reported  that  a  car  in  Montreal  similarly  equipped,  took  150  amperes, 
or  44  h.  p.,  to  climb  the  8%  grade  on  Windsor  street  ;  that  is  about  double 
the  power  used  on  the  same  grade  in  Toronto. 

I  think  it  can  be  safely  said  that  up  to  date,  the  Westinghouse  is  the  most 
satisfactory  equipment  in  use,  for  although  the  electrical  efficiency  is  not  so 
high  as  some  others,  the  mechanical  de»ails  are  almost  perfect,  and  this 
counts  for  something  at  the  end  of  the  year. 

There  is  one  other  system  in  use  in  Niagara,  Toronto  and  Kingston 
which  must  not  be  omitted.    It  is  theT.  H.  Series-Parallel  or  K.  controller, 
ami  the  W.  P.  50  machines.    By  this  system  the  motors  are  first  in  series 
and  afterward^  in  parallel.    On  level  roads  a  saving  of  one  third  of  the 
current  IS  claimed.    The  controller  is  rather  complicated,  but  well  made 
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with  blow-out  magnets  under  each  brake,  and  a  separate  roller  for  reversing 
the  motors.  The  Niagara  installation  is  looked  upon  as  a  model  of  this 
system,  and  has  given  mo<l  satisfactory  results  during  the  time  it  has  been 
running. 

I  intended  to  say  something  about  the  troubles  met  with  in  having  the 
cars  well  inspected,  as  well  as  a  few  remarks  in  regard  to  the  minor  details 
of  brushes,  IroUey-wheels  etc. ,  but  1  have  already,  occupied  too  much  time. 
Trusting  that  you  will  all  take  part  in  discussing  the  points  in  this  paper, 
wherein  your  views  differ  from  mine,  I  will  stop  and  give  you  a  chance. 


THE  MONTREAL  ELECTRIC  CLUB, 

The  following  meetings  of  this  Club  have  been  held  : 
The  first  meeting  of  the  season  was  held  at  the  rooms  No.  55 
University  street  on  Sept.  15th,  with  a  good  attendance.  The 
most  interesting  features  of  the  evening  were  the  exhibition  by 
the  inventor  of  Pinolet's  Annunciator  System  and  a  paper  on 
Signalling  and  Telegraphy,  by  J.  A.  Douglas,  which  is  printed 
in  the  present  issue.  It  is  understood  that  this  winter  a  com- 
mittee will  be  appointed  to  draft  out  a  set  of  underwriters'  wiring 
rules  for  the  guidance  of  architects  and  wiring  contractors,  the 
want  of  which  has  been  much  felt.  A  reliable  system  of  inspec- 
tion of  wiring  is  to  be  recommended  for  the  protection  of  house 
proprietors. 

October  9th — The  most  important  business  on  this  evening 
was  the  presentation  of  the  Constitution  and  By-Laws  by  the 
committee  appointed  for  that  purpose,  the  adoption  of  which 
was,  however,  left  over  till  the  next  meeting.  An  instructive 
and  interesting  paper  was  read  by  Mr.  H.  O.  Edwards  on 
" Electric  Railway  Equipment,"  which  is  also  printed  in  this 
paper. 

October  23rd — Besides  the  transaction  of  other  business,  the 
revised  Constitution  aud  By-Laws  submitted  at  the  previous 
meeting  were  adopted.  Mr.  J.  A.  Douglas  read  a  paper  by 
Prof.  Elhiu  Thomson  on  "  The  Electric  Arc  and  its  Use  in 
Lighting  "  which  had  been  delivered  by  the  author  at  a  conven- 
tion of  the  National  Electric  Light  Association.  The  reading 
of  this  paper  led  to  a  considerable  discussion  on  the  part  of  the 
members  of  the  Club. 


TRADE  NOTES. 

Messrs.  Quintard  &  Packard,  dealers  in  electrical  supplies  have  opened  a 
branch  of  their  business  at  Vancouver,  B.  C. 

Mr.  James  Clark,  in  charge  of  Canadian  Machinery  Department  at  the 
World's  Fair,  has  telegraphed  the  Robb  Engineering  Co.  that  their  engine 
has  been  awarded  medal  and  diploma. 

We  wish  to  congratulate  the  Penberthy  Injector  Co.,  of  Detroit,  Mich,  on 
the  fact,  that  to  their  justly  celebrated  Penberthy  Automatic  Injector  has 
been  awarded  the  medal  for  merit  by  the  judges  of  awards  at  the  World's 
Columbian  Exposition.  This  injector  has  been  on  the  market  only  six  and 
a  half  years,  yet  nearly  75,000  of  them  have  been  placed  on  boilers  in  all 
parts  of  the  world. 

The  Penberthy  Injector  Co.,  of  Detroit,  Mich.,  who  have  heretofore  con- 
fined their  efforts  principally  to  injectors  are  as  fast  as  possible  getting  out 
patterns  for  several  new  specialties  to  combine  with  their  present  business. 
Unless  some  complication  unlooked  for  occurs,  they  will  put  on  the  market 
//this  coming  season,  a  Sight  Feed  Lubricator,  an  Automatic  Starter  for 
Pumps  or  Injectors,  a  Low  Water  Alarm  and  a  Lawn  Sprinkler. 

A  circular  has  been  issued  announcing  that  the  Ball  Electric  Light  Com- 
pany, Limited,  of  Canada,  have  sold  to  the  Canadian  General  Electric  Com- 
pany, Limited,  their  entire  electric-il  manufacturing  business,  including 
patterns  and  good  will,  and  that  the  General  Electric  Company  will  con- 
tinue the  manufacture  of  Ball  apparatus  at  their  Peterboro'  works  It  is  al- 
so announced  that  Mr.  W.  A.  Johnson,  late  manager  of  the  Ball  Company, 
will  be  the  head  of  the  arc  lighting  department,  while  also  giving  his  atten- 
tion to  the  special  apparatus  with  which,  as  manager  of  the  Ball  Company, 
he  is  so  familiar. 

The  Dodge  Wood  Split  Pulley  Co.  are  now  doing  an  extensive  trade 
among  the  makers  of  electric  motors  and  dynamos.  They  supply  a  special 
dynamo  and  motor  pulley  made  with  iron  centre  and  hardwood  rim  which 
is  becoming  very  popular  among  the  first-class  makers.  They  claim  for  it 
all  the  strength  of  an  all  metal  pulley,  its  arm,  hub,  and  inner  rim  being 
iron,  while  the  outside  rim  is  built  up  of  hard  maple  segments  perfectly 
turned  and  highly  polished,  thus  giving  the  user  all  the  benefits  of  a  wood 
belt  surface.    The  Company  show  numerous  samples  of  their  special  pul- 


leys at  their  new  and  handsome  city  warerooms,  68  King  Street  West, 
Toronto,  and  are  pleased  to  give  information  and  prices  to  those  interested. 

Probably  the  largest  mining  transaction  of  the  past  year  was  consummat- 
ed on  Oct.  14,  when  Mr.  W.  R.  Elmonhorst,  of  Montreal,  sold  all  his  inter- 
est in  the  lands,  mining  rights,  equipment  <ind  mined  material,  comprising 
"  The  Lake  Girard  Mica  System  "  To  Mr.  Thomas  J.  Watters,  of  Ottawa, 
By  this  operation,  it  is  said,  Mr.  Watters  becomes  the  absolute  owner  of 
the  largest,  the  most  valuable  area  of  mica  deposits,  and  proved  properties, 
known  to  be  held  by  any  single  individual  on  this  continent.  The  develop- 
ment of  the  series  of  deposits  in  question  has  been  steadily  continued  during 
the  past  three  years,  and  the  conditions  of  the  various  properties  are  such, 
that  with  a  renewal  of  the  demand  for  mica,  which  will  doubtless  arise  ere 
long,  the  output  of  this  mineral,  which  has  been  greatly  restricted  for  the 
past  few  months,  can  be  enormously  increased.  We  understand  arrange- 
ments are  being  perfected,  whereby  under  lease  of  all  said  properties,  etc., 
the  business  of  "  The  Lake  Girard  Mica  System  "  will  be  operated  vigor- 
ously for  the  future. 

The  Magnolia  Metal  Company,  having  offices  at  New  York,  Chicago, 
London  and  all  over  the  world,  has  been  allotted  the  highest  award  pos- 
sible at  the  World's  Fair,  Chicago,  111.,  on  their  Magnolia  Metal.  A  medal 
has  been  granted  and  a  diploma  with  following  specifications  allowed  and 
set  forth  ;  i.  It  prevents  hot  boxes  ;  2,  It  will  not  cut  or  heat  journals  ;  3, 
Its  lasting  qualities  are  of  the  highest  order  ;  4,  It  is  a  self-lubricating 
metal,  saving  large  percentage  of  oil  ;  5,  It  increases  the  motive  power; 
6,  It  is  the  only  metal  that  protects  and  does  not  wear  journals — it  enamels 
them  ;  7,  It  is  adapted  to  high  and  low  speed  machinery  ;  8,  It  will  stand 
the  heavy  work  of  sugar,  rolling,  saw  and  wire  mills  ;  g,  It  is  a  success  for 
main  journal  and  crank  pin  bearings  ;  also  Gibs  of  steamships  and  steam 
tugs  ;    10,  It  is  the  best  water  metal. 


PERSONAL. 

At  the  seventh  annual  convention  of  the  Boiler  Inspectors'  Association  of 
the  United  Slates  and  Canada,  held  recently  at  Chicago,  Mr.  Edwin  O. 
Champagne,  Inspector  of  Steam  Boilers  for  the  City  of  Montreal,  was  elect- 
ed President.  It  was  decided  that  the  next  convention  of  the  Association 
should  take  place  in  Montreal. 

Mr.  D,  Thomson,  late  manager  of  the  Hamilton  Electric  Light  and 
Power  Company,  has  accepted  a  position  with  the  Crouse-Tremaine  Carbon 
Company,  of  Fostoria,  O. ,  and  will  represent  the  Company  on  the  road 
both  in  the  United  States  and  Canada. 

Under  this  beading  last  month  it  was  stated  that  Mr.  T.  W.  Martin  had 
been  appointed  "manager"  of  the  Hamilton  Electric  Light  and  Power  Co. 
We  are  informed  that  this  is  incorrect,  Mr.  Martin's  position  being  that  of 
superintendent. 

Mr.  W.  T.  Dean,  formerly  of  the  Thomson-Houston  International  Co. ,  of 
New  York,  has  been  appointed  agent  of  the  Canadian  General  Electric  Co. 
for  the  Province  of  Quebec.  His  headquarters  will  be  in  Montreal.  Mr. 
A.  W.  Congdon  who  formerly  held  this  position  has  been  appointed  assis- 
tant chief  engineer  of  the  Company  at  Toronto. 

The  name  of  Mr.  C.  F.  Medbury,  of  Ottawa,  was  inadvertently  omitted 
from  the  list  of  those  in  attendance  at  the  Canadian  Electrical  Association 
Convention,  published  in  the  Electrical  News  for  October.  Mr.  Med- 
bury took  an  active  part  in  the  discussion  on  Mr.  Langton's  paper  on  "Direct 
Connected  Dynamos  with  Steam  Engines,"  and  showed  that  the  tendency  is 
in  the  direction  of  slow  speed  direct  connected  dynamos,  with  consequent 
reduction  in  belt-speed  and  saving  in  belts. 
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^  TORONTO  ELECTRIC  MOTOROO. 

\  MANUFACTURERS 

Dynamos  Motors 

ARC   LAMPS   FOR    INCANDESCENT  CURRENT. 
REPAIRING  A  SPECIALTY. 

107  Adelaide  St.  W.  -  Toronto,  Ont. 


Special  •  Pulleys 

Split  or  SoUd 

.  .  .  WE  MANUFACTURE .  .  . 

BELT  PULLEYS  IN  ALL  SIZES 

From  3  inch  diam.  to  15  feet  diatn. 
With  iron  centres  and  wood  rim. 
Guaranteed  for  any  power  required. 

ALSO  SOLE  MANUFACTURERS 

DODGE  PATENT  WOOD  SPLIT  PULLEYS 

All  sizes  always  in  stock. 


Dodge  Wood  Split  Pulley  Co. 

Office:  68  King  St.  West.  TOKOXTO. 
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65  to  71  Front  Street 
West, 

TORONTO,  ONT. 


CAPITAL, 

Sl,500.000. 


Canadian 
General 
Electric 
Company 


FACTORIES: 

Peterborough,  Ont. 


Branch  Offices  and 
Warerooms : 

124  Hollis  Street, 
HALIFAX,        -       N.  S. 

1802  Notre  Dame  St., 
MONTREAL,    -  QUE. 

350  Main  Street, 
WINNIPEG,     -  MAN. 

Granville  Street, 
VANCOUVER,     -  B.C. 


ILiIiyilXED. 


Thomson-Houston  Street  Railway  Generators  and  Motors 

(Same  as  built  by  us  for  Niagara  Falls  Park  &  River  Railway.) 


Thomson-Houston  Systems  of  Alternating  Current  Apparatus 
for  Incandescent  Lighting. 

Edison-Systems  of  Low-Tension  Direct  Current  Apparatus 
for  Incandescent  Lighting. 

Electric  Arc  Lighting  Apparatus.    Electric  Mining  Apparatus. 

Apparatus  for  Long  Distance  Transmission  of  Power.  . 


We  Manufacture  in  Canada  Every  Description  of  Electrical  Machinery  and  Electrical  Supplies. 


INSULATED        TRANSFORMERS  INCANDESCENT 


WIRES 


FOR  ELECTRICAL  USES 


Our  wire  factory  is  one  of  the  best 
equipped  on  the  continent. 

We  mrinufacture  every  description 
of  insulated  wires  and  cables,  and  our 
large  production  enables  us  to  ofifer 
special  values. 

We  desire  at  this  season  to  call 
attention  to  our 

Standard  Weatherproof  Wires, 
White  Weatherproof  Wires, 
Rubber  Covered  Wires, 
Mag-net  Wires, 

Office  and  Annunciator  Wires, 
Flexible  Incandescent  Light 
Cords. 

Our  solid  core  Rubber  Covered  Wire 
has  the  best  insulation  resistance,  best 
quality  of  rubber,  and  fjives  the  most 
{general  satisfaction  to  users. 


To  no  other  class  of  apparatus  can 
the  axiom  that  "the  best  is  the  cheap- 
est" be  more  truly  applied  than  to 
electrical  machinery  and  appliances. 
To  transformers  does  this  especially 
apply.  It  will  pay  you  to  buy  the  best 
in  the  market,  and  we  now  offer  you  the 
very  best  at  such  a  reduced  price  that 
the  essentials  of  quality  and  efficiency 
are  combined  with  extremely  low 
prices,  which  is  rendered  possible  only 
by  the  introduction  of  improved  labor- 
saving  machmery,  added  to  a  large 
increase  in  our  output. 

The  Transformer  we  offer  is  the  im- 
proved type  F.  Thomson-Houston  de- 
sign, celebrated  for  its  high  efficiency 
and  perfect  regulation. 

The  following  points  in  a  Trans- 
former are  all  essential  :  (i)  Perfect 
safety  ;  (2)  high  efficiency  ;  (3)  good 
regulation  ;  (4)  small  core  loss  ;  (5) 
convenience  in  installation. 

These  are  attained  in  the  New  Type 
F.  Oil  Insulated  Transformers  (which 
we  are  now  manufacturing  at  our  works 
at  Peterborough,  Ont.),  in  a  greater 
degree  than  any  other  upon  the  market. 


Write  to  tirnrest  ojjiee  for  prices 
and  cUhco  lints. 


LAMPS 


We  have,  during  the  past  two  months 
made  such  changes  and  improvements 
in  our  methods  of  manufacture,  and  in 
j  the  general  appearance  of  our  lamps, 
I  that  we  offer  you,  with  confidence,  a 
f  lamp  that  we  are  assured  is  now  su- 
perior to  any  other  in  the  market. 

We  have  adopted  an  entirely  new 
method  of  treating  and  handling  our 
carbons,  and  have  so  improved  our 
methods  of  inspecting  and  testing 
throughout  each  department  and  pro- 
cess that  all  inherent  defects  are 
eliminated  before  the  lamps  ;ire  passed 
for  shipment. 


Price  list  and  discounts  furnished 
on  application. 


OUR  LAMP  SOCKETS  ARE  THE  BEST  AND  CHEAPEST  IN  THE  MARKET. 
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SPARKS. 

The  construction  of  an  electric  railway  in  the  town  of  CoUingwood,  is  be- 
ing agitated. 

The  General  Electric  Company  are  endeavoring  to  introduce  incandescent 
lighting  in  Petrolia. 

The  Bell  Telephone  Company  is  making  improvements  on  its  systems  at 
Port  Arthur  and  Fort  William. 

The  Bell  Telephone  Company  are  engaged  in  re-constructing  their  lines 
between  Toronto  and  Port  Hope. 

The  large  new  organ  recently  placed  in  St.  Peter's  Cathedral,  Montreal, 
will  be  operated  by  an  electric  battery. 

Mr.  J.  A.  Farlinger,  of  Morrisburgh,  has  been  granted  a  ""anadian  patent, 
No.  44,248,  for  a  compressed  air  motor  system. 

The  Vancouver  and  Westminster  Electric  Light  Company  has  succeeded 
the  Vancouver  Electric  Light  and  Power  Company. 

The  Canadian  (Jeneral  Electric  Company  has  announced  a  dividend  of  6 
per  cent,  per  annum  for  the  year  ending  31st  of  August,  1893. 

A  new  power  house  is  to  be  erected  for  the  Electric  Street  Railway  Com 
pany,  in  connection  with  the  Winnipeg  Gas  and  Electric  Light  Company, 

During  the  month  of  September  the  receipts  of  the  Toronto  Street  Rail 
way  Company  were  $92,745,  as  against  $86,887  in  the  same  month  of  1892, 

Incorporation  has  been  granted  Messrs.  D.  W.  Clark  &  Sons,  of  Lan 
caster,  N.  B.,  to  carry  on  the  business  of  manufacturing  electrical  applian- 
ces.   The  capital  stock  is  $22,500. 

The  d'rectors  of  the  Gait  and  Preston  Railway  Company  have  unani- 
mously decided  that  the  road  shall  be  operated  by  electricity,  and  the 
merits  of  the  various  systems  are  now  being  looked  into. 

The  chimney  in  connection  with  the  General  Electric  Company's  new 
station  at  London,  Ont. ,  will  be  the  highest  in  the  city.  Its  height  is  125 
feet,  and  in  its  erection  there  were  used  107,000  bricks.  The  flue  is  4  feet  in 
diameter. 

The  Toronto  and  Richmond  Hill  Street  Railway  Company  have  entered 
into  a  contract  with  Mr.  James  F.  McMahon,  of  St.  Catharines,  for  the  con- 
struction of  the  first  section  of  their  road,  which  will  extend  from  the  city 
limits  to  Bedford  Park,  and  is  to  be  completed  by  the  20th  of  December. 

The  following  gentlemen  have  been  elected  directors  of  the  Ottawa  Car 
Company  : — Messrs.  Wm.  Scott,  W.  W.  Wylie,  T.  Ahearn,  J.  W.  McRae 
and  W.  Y.  Soper.  The  directors  elected  the  following  officers  : — President, 
T.  Ahearn  ;  vice-president,  W.  W.  Wylie  ;  secretary-treasurer,  J.  D. 
Fraser;  solicitor,  Horace  Pratt. 


The  street  car  conductor's  life  is  not  a  happy  one.  If  be  fails  to  collect  a 
fare  he  is  liable  to  hear  from  the  powers  that  be  ;  if  he  challenges  a  transfer 
passenger,  that  offended  dignitary  rises  in  his  might  in  the  Assize  Court 
with  a  verdict  of  $500  damages.  Moral :  It  is  better  to  be  a  non-conductor 
just  at  present. — Toronto  (Uobe. 

It  is  reported  that  nearly  all  of  the  proposed  $100,000  of  capital  stock  of 
the  Hamilton,  Grimsby  and  Beamsville  Electric  Railway  Company,  has  been 
taken  up.  Negotiations  with  the  various  municipalities,  including  the  City 
of  Hamilton,  for  the  necessary  right  of  way,  have  been  going  on  for  several 
months  past.  Mr.  C.  J.  Myles  is  the  President,  and  Mr.  A.  Rutherford, 
Secretary  of  the  Company. 

A  messenger  of  the  G.  N.  W.  Telegraph  Company  surprised  his  employ- 
ers by  the  celerity  with  which  he  delivered  his  messages,  until  the  fact  was 
discovered  that  his  method  was  to  tear  up  the  messages  and  sign  the  name 
of  the  parties  to  whom  they  were  addressed.  The  boy  was  brought  before 
the  Police  Magistrate  and  sentenced  to  jail  for  10  days.  This  it  is  hoped 
will  serve  as  a  sufficient  warning  to  prevent  the  recurrence  of  so  important 
a  misdemeanor. 

The  following  gentlemen  have  been  elected  directors  of  the  Nelson,  B.  C, 
Electric  Light  Company  : — James  A.  Gilker,  President ;  William  Wilson, 
Vice-President ;  Fred  Richardson,  Treasurer  ;  Geo.  A.  Bigelow,  Secretary  ; 
J.  H.  Matheson,  E.  R.  Atherton  and  Fred.  Williamson.  The  Company 
have  expended  upwards  of  $9,000  in  obtaining  a  charter,  purchasing  land 
and  making  permanent  improvements,  and  expect  to  have  their  plant  in 
operation  shortly. 

While  we  would  advise  men  not  to  rush  heedlessly  into  the  pursuit  of 
electrical  work  with  the  idea  that  it  is  to  extend  into  such  a  wide  field  in 
the  future  that  there  will  be  unlimited  opportunities  for  profitable  employ- 
ment, we  do  think  that  since  electricity  is  already  applied  to  so  many 
everyday  uses,  every  one  that  has  anything  to  do  with  it  should  understand 
as  much  as  possible  its  elementary  principles,  so  that  he  should  know  how  to 
make  use  of  it,  what  to  do  and  what  not  to  do,  when  there  is  danger  and 
from  what  source.  For  those  living  in  Toronto  there  is  now  an  opportunity 
which  a  good  many  should  avail  themselves  of,  for  thus  becoming  acquaint- 
ed with  electrical  principles  and  their  more  common  applications.  Among 
other  classes  that  have  recently  been  started  at  the  Toronto  Technical  School 
are  a  junior  and  a  senior  class  in  electricity,  and  we  understand  that  the 
instructor  in  this  department  aims  at  treating  the  subject  in  a  thoroughly 
practical  way  and  in  as  simple  a  manner  as  the  nature  of  the  work  will  per- 
mit. His  department  is  provided  with  a  good  equipment  of  electrical 
instruments,  and  generators,  motors,  etc.,  for  practical  tests  and  these  with 
the  assistance  also  of  a  projecting  lantern,  are  continually  used  in  the  expla- 
nation of  i  he  principles. 


THE 
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Automatic  .  .  . 
Alternating  Current . 
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PERFECTLY  AUTOMATIC, 
FROM  ONE  LIGHT  TO  FULL  LOAD. 


-^m  MANUFACTURED  BY   


The  Reliance  Electric  Mfg.  Go. 

(LIMITED) 

BRANCH  OFFICES: 

^         106  King  St.  West,  TORONTO,  ONT. 
749  Craig  Street,  MONTREAL,  QUE. 


Write  for  prices  and  investigate  before 
 purchasing  


CflNflDlflrl    EliECTf^ICflLt  NEWS 


November,  1893 


FOR  S/VLE, 

One  Thompson's  Improved  Steam  Engine  Indi- 
cator, been  in  use  twice  ;  cost  $85.  Will  sell  for 
$65,  including  Brass  Mounted  Walnut  Case,  2 
springs,  2  screw  drives,  2  scales  and  wrench. 
This  is  a  splendid  outfit  for  a  Stationary  or 
Marine  Engineer.    Apply  to 

GEO.  H.  ROUTH, 

Carleton  Place,  Ont. 

USE  SOMETHING  GOOD. 

PEERLESS  OILS 

TAKE  NO  OTHER. 

M.\DE  SPECIALLY  FOR  YOUR  USE. 
THE  PEERLESS  BRAND  IS  SECURED  BY  LETTERS 
PATENT. 

Best  Oil  in  the  market.   Does  better  work  and  more  of 
it.  Saves  the  Machinery  and  lasts  longer.  Try  it. 

12  GOLD.MEDALS  IN  6  YEARS. 

Sole  Manufacturers  : 

SA3IUEL  ROGERS  &  CO. 

30  Front  Street  East,  Toronto,  Ont. 


STEAM  USERS 

Desiring  the  services  of  COMPETENT  EN- 
OINF.ERS  of  any  class,  can  obtain 
sober,  intelligent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

Geo.  Hunt,  President,  625  Dorchester  Street 
Montreal. 

J.  J.  York,  Secretary  Montreal  Branch,  Board 
of  Trade  Building,  Montreal. 


THE 


TORONTO  ELECTRICAL  WORKS 


Manufacturing  Electricians  and  Engineers, 


Dealers  in  Electrical  Supplies. 
Makers  of  Dynamos  and  Motors. 
Dealers  in  Electrical  Books 

35  Adelaide  Street  West, 


TORONTO. 


.  Do  you  Want  . 

A  30  OR  40  CENT  LAMP? 

If  so,  we  cannot  supply  you  ;  but 
should  you  prefer  a  higher  priced 
article,  cheaper  in  the  end,  and 
guaranteed  for  an  average  life  of 
800  hours,  call  upon  or  address  the 

Packard  Lamp  Co.,  Ltd 

96  to  100  King  Street, 


VDLCANIZED  FIBRE  CO. 

SOLE  MANUFACTURERS  OF  flARD  VDLCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks  and  special  shapes  to  order.  Colors,  Red,  Black  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 

Factoru;  WILMINGTON,  DEL.  OFFICE,;  14  DEY  SL,  NEW  YORK. 

MICA 

Lf^KE     GlR.f\RD     MIGf^     SYSTEM,  2,500  acres  choicest  Mica  Lands. 

High  Award  for  Our  Exhibit  at  the  World's  Fair. 

The  largest  users  in  the  United  States  and  Canada  are  amonjj  our  earliest  customers,  and  can  testify  to  the  excellence 
of  our  material  as  well  as  our  promptness  of  delivery. 

Why  buy  through  Middlemen,  and  pay  commission,  when  you  can  deal  directly  with  the  Producers? 

We  are  prepared  to  supply  the  requirements  of  .  Large  and  Small  Users  on  advantageous  terms,  looking  to  the  future 
growth  of  their  business. 

MICA  FOR  GRINDING  PURPOSES. 

Our  present  STOCK  OF  MICA  actually  mined  EXCEEDS  1000  TONS,  and  this  after  TWO  years' steady  operations. 
ALL  SIZES  AVAILABLE,  and  we  will  EITHER  CUT  TO  SIZE,  OR  IN  ROUGH  SPLIT  SHEETS,  with  EDGES 
TRIMMED  or  UNTRIMMED,  as  may  be  desired.    We  will  cut  discs  or  segments  of  circles  when  required. 
Send  us  a  Sample  Order.    We  only  ask  a  fair  trial.    Samples  and  price  lists  on  application. 


.^.ddress  all  communications  to 


504  Bessei:*ei:*  Sti:*eet, 


DON  C.  WAITERS, 


OTTAWA,  ONT. 
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SPARKS. 

It  is  reponed  that  the  St.  John,  N.  B. ,  street  railway  is  in  the  hands  of 
a  receiver. 

The  Wiarton  Electric  Light  Company  have  recently  purchased  a  new  36 
horse  power  engine. 

A  deposit  of  mica  of  excellent  quality,  is  reported  to  have  been  discovered 
at  Jasper  House,  N.  W.  T. 

The  construction  of  an  electric  railway  from  St.  Thomas  to  Port  Stanley, 
and  connecting  with  the  adjacent  villages,  is  mooted. 

The  City  of  Brantford  has  completed  a  contract  with  the  Brantford  Elec- 
tric Light  and  Power  Company  for  street  lighting  for  a  period  of  five  years. 
The  price  is  23  cents  per  light  per  night,  for  35  or  more  lights. 

A  suit  for  $25,000  damages  is  said  to  have  been  entered  by  Mr.  W.  J. 
Austin,  of  Milwaukee,  against  the  Goldie  &  McCuUoch  Company,  of  Gait, 
for  alleged  infringement  by  the  latter  company  of  a  feed-water  heater 
patent. 

Mr.  Geo.  H.  Campbell,  manager  of  the  Winnipeg  Electric  Street  Rail- 
way Company,  is  at  preseut  in  Ontario  arranging  for  the  purchase  of  ad- 
ditional rolling  stock  and  other  apparatus  required  to  insure  the  efficiency  of 
the  operation  of  the  road  in  winter. 

The  Vancouver  and  Westminster  Electric  Tramway  and  Light  Company, 
Limited,  has  been  incorporated,  and  will  takeover  the  Vancouver  City 
Tramway  and  Light  service,  and  the  interurban  tramway  service  between 
Vancouver  and  New  Westminster. 

The  City  of  London  has  invited  tenders  for  street  lighting  for  a 
term  of  three  or  five  years,  with  2000  c.  p.  lights.  The  specifications 
provide  that  the  current  must  not  vary  more  than  8J  to  10  amperes  and  that 
the  lights,  250  in  number,  are  to  be  in  operation  before  the  15th  of  January, 
1894. 


The  Standard  Electric  Light  Company  of  Montr''.al  has  disposed  of  its 
gas  privil'.'ges  and  is  now  considermg  whether  to  build  a  railway  from  the 
Champ  de  Mars  to  Lachine,  or  to  sell  the  privilege  for  doing  so  to  parties 
who  have  made  offers  for  it. 

The  cars  which  have  been  specially  built  for  the  purpose  of  carrying  the 
mails  to  and  from  the  railway  depots  at  Ottawa,  are  vestibuled  at  each  end 
with  double  doors  at  each  side.  There  are  no  windows,  the  interior  being 
lii^hted  with  electricity. 

It  is  reported  to  be  the  intention  of  the  Niagara  Falls  Street  Railway 
Company  to  substitute  electricity  for  horse  power,  and  extend  their  line  to 
Chippewa  and  Niagara  on  the  Lake,  with  branch  lines  to  Lundy's  I>ane 
and  Macdonald's  Corners.  Permission  will  also  be  asked  to  cross  the  Sus- 
pension bridges  and  connect  with  the  street  car  lines  on  the  American 
side. 

The  electric  railway  connecting  the  towns  of  Port  Arthur,  Fort  William 
and  West  Fort  William,  a  distance  of  8  miles,  went  into  operation  on  the 
27th  of  September.  An  hourly  service  between  the  three  towns  is  to  be  in- 
;uigurated.  The  road  was  built  and  will  be  operated  by  the  town  of  Port 
Arthur.  Fort  William  has  a  right  to  buy  a  half  interest  in  the  road,  any  time 
within  five  years.  It  is  hoped  that  the  construction  of  this  road  will  lead 
ultimately  to  the  consolidation  into  one  of  the  three  towns  mentioned. 

The  St.  Thomas  Motor  Company  has  instituted  a  suit  against  Graham 
Symington,  of  St.  Thomas,  to  recover  possession  of  electrical  machines  and 
for  damages  for  holding  them.  The  defendant  leased  certain  premises  in 
St.  Thomas  to  the  Featherbone  Co.,  which  is  now  defunct.  This  company 
had  bought  dynamos  from  the  motor  company,  and  they  remained  on  the 
premises  after  the  company  assigned.  The  motor  company  has  a  lien  upon 
the  dynamos,  but  Symington  would  not  deliver  them  up,  as  he  had  a  claim 
against  the  lessee.  The  defendant  sets  up  a  counter  claim  and  asks  $500 
damages  for  possession. 


THE  HA  WORTH  BELTING  CO. 


MANUFACTURERS 


OFFICE  AND  FACTORY:  9  AND  ii  JORDAN  STREET, 


TORONTO 


The  Im jao^tecl 

English  Liquid  ¥egetal)le  "Anti-Scale" 

....  IS  THE  .... 

BEST  BOILER  COMPOUND  fo«  LOCOMOTIVE.  MARINE  and  STATIONARY  BOILERS. 

Efficient  in  its  working  without  injury  to  the  boiler  plates  and  tubes. 
Totally  Prevents  Scale  .  .  .  Removes  Incrustation,  Corrosion  and  Pittinct  .  .  .  Preserves  the  Plates  anu  Tubes 

Prevents  Leakage  of  Bed  Taps,  Water  Gauges,  etc. 
This  compound  is  purely  vegetable,  proves  reliable,  and  worthy  of  use  by  all  engineers. 

Used  in  Great  Britain  and  the  Colonies. 

testimonials  referring  to  its  excellence,  and  every  information  cheerfully  given  on  application  TO 
(Agent  for  John  C.  Taylop  &  Co.,  Ltd.,  Manufacturers,  Bristol,  Eng-land) 

436  Richmond  Street       .....     LONDON,  ONT. 
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Thomas  Ahearn. 


Warren  Y.  Soper. 


Contracting  Electrical  Engineers 

^  ^ 


AHEARN  <fe  SOPER 

CANADIAN  REPRESENTATIVES  OF  THE 

Westin^honse  Electric  &  Mfg.  Co. 


Slow  Speed 

Single  and 
Multiphase 
Alternators 


Slow  Speed 
Direct  Current 
Dynamos 
and  Motors 


Electric  Railway  Equipments  Complete.  Transformers. 
Celebrated  Shallenberger  Electricity  Meters. 
Sawyer-Man  Stopper  Lamps. 

Ahearn  Electric  Heaters  for  Direct  or  Alternating  Circuits. 
Long  Distance  Power  Transmission  a  Specialty. 


The  Westinghouse  Alternator  is  the  only  Alternator 
I  of  its  type  in  which  the  Armature  Coils  are  removable 
and  may  be  kept  in  stOCk.  Coils  are  lathe  wound,  thereby  securing 
the  highest  insulation.    All  armatures  are  iron  clad. 


FOR  ESTIMATES  AND  FURTHER  INFORMATION,  ADDRESS 

AHEARN  &  SOPER    -  OTTAWA 


November,  1893 


III. 


The  Canadian  Office  &  School  Furniture  Co. 


Hill  Patent  Friction  Pulleys 


MONARCH  ECONOMIC 

BOIJJRS 

More  Economical  than  Brick-set  Boilers, 
with  all  advantages  of  light 
portable  forms. 


Robb  Engineering  Co. 

(LIMITED) 

Amherst,   -   Nova  Scotia. 


If  you  want  to  .  . 


ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 

J.  B.  McLEAN  CO.,  Ltd. 

PUBLISHERS 

10  Front  St.  E.       -  Toronto. 


AND  GUT  OFF  COUPLINGS 

For  Electric  Light  Stations  and  all  purposes  where  intermittent  power  is  required. 


Miller  Bros.  &  Toms, 


(Successors  to  Miller  Bros.  <fe  Mitchell) 

MONTREAL,  QUE. 


Toronto  Office :  74  York  Street. 

'  JSSTABLISHED  1869. 


THE  CANADIAN  LOCOMOTIVE  &  ENGINE  CO.,  Ltd. 

KINGSTON,  -  ONTARIO. 

MANUFACTURERS  OF  •  - 

Locomotive,  Marine  and  Stationary  Engines 


THE 
HAZLETON 
BOILER. 


Armington  &  Sims'  High  Speed  Engine  for  Electric  Light  Plant,  etc. 


Economical 


NOTICE. 

The  Canadian  Locomotive  &  Engine  Co. ,  Limited,  of  Kingston,  Ontario,  have  the  e.vclusive  license 
for  building  our  Improved  Patent  High  Speed  Engine  for  the  Dominion  of  Canada, ^  and  are  fur- 
nished by  us  with  drawings  of  our  latest  improvements. 

Provid'ENCE,  R.I..  Nov.  i8th.  1889.  (Signed)        |ARMINGTON  &  SIMS,  _    Descriptive  Catalogues  of  the  above  on  application. 


"CYCLE"  GAS  ENGINE 

IMPULSE  EVERY  KEVOLUriON  without 
a  separate  pump.    NO  SLIDE. 
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C.  W.  HENDERSON  Manufacturer  and  contractor  fl  FP.TRIRfll  SUPPLIES 


ESTIMATES  FURNISHED  FOR  . 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Batteries,  Doctors'  and  Dentists'  Electrical.  ^  ^ 
Apparatus  and  Machinery. 
Electric  and  Gas  Fixtures. 
Buckeye  Incandescent  Lamps. 

Somoff's  Fancy  and  Miniature  Incandescent  Lamps. 


44  Bleury  Street  

{CORNER  JURORS) 

....  MONTREAL 


LONDON  MACHINE  TOOL  CO., 

LONI>ON,  -  ONTARIO, 


MANUFACTURERS  OF 


Machinist  &  Brass  Finishers'  Tools 

A.  B.  WILLIAMS,  General  Agent,  TORONTO,  OlST. 

It  is  no  longer  necessary  to  import  Carbon  Points. 

THE  PETERBOROUGH  CARBON  AND  PORCELAIN  GO. 

....  can  furnish  them  equal  to  any  in  the  world,  as  they  are  .... 


MANUFACTURERS  OF 


CARBON  POINTS  for  all  Systems  of  Arc  Light,    BATTERY  PLATES,    CARBON  BRUSHES, 

and  all  kinds  of  Porcelain  for  Electrical  and  Hardware  lines. 


OAK 

TANNED 


BELTING 


B^*««  a  OKON  TO 
7e  ^ork:  street 

^    Telephone  473. 


THE  J.  G.  MCLAREN  BELTING  GO.  Montreal 


FUEL  IS  A  LARGE  ITEM  IN  YOUR  EXPENSE  ACCOUNT 

CUT  IX  DOWN  ONE -THIRD 

BV  COVEKING  VOUR  STEAM  PIPES  AND  BOILERS  WITH 

Sectional  Mineral  Wool  Covering 

PREVENTING  CONDENSATION  AND  LOSS  OF  STEAM. 
OTHERS  HAVE  DONE  IT.    WHY  NOT  YOU?  FULL  LINE  OF  ASBESTOS  GOODS  ON  HAND. 


Canadian  Mineral  Wool  Co.,  Ltd.      1-  ^T"-  "'"JT'     f  V''  'TZ 

122  BAY  STREET,  TORONTO.  heo.  H.  I hompson  a  Co.,  Manitoba  Agents,  Winnipeg. 

Please  mention  the  Electrical  News  when  corresponding  with  advertisers. 


GET  A  RELIABLE  BOILER  FEEDER 


orai&''!""!^^  BUY  THE  BEST 


IF  YOU  DO  THIS  YOU  WILL  USE 


THE 


PENBERTHY  AUTOMATIC  INJECTOR 


75,000  IN  USE. 

Penberthy  Injector  Co.    -    Detroit,  Mich. 

Send  for  circular  aud  price  list.  liranch  Factory  at  Windsor,  Ont. 


CANADIAN 


I W  W  W  W  V 

1 A»        /a\  /i»  #^ 


I 


LECTHCALNEWS 


NGINEERING 


Jini 


I 


OLD  SERIES,  VOL.  XV.— No.  4. 
NEW  SERIES,  VOL.  IIL— No.  12. 


DECEMBER,  1893 


[PRICE  lo  CENTS 
I    $i.oo  Per  Year. 


MAGNOLIA  METAL 


IN  USE  BY 


Eight  Leading  Governments. 

BEST  ANTI-FRICTION  METAL  FOR 

High-speed  Engine,  Dynamo,  Roliing-Mili,  Steamstiip,  Railroad,  Saw-Mill,  Gotton-Mill,  Paoer-Mill,  Woolen-Mill, 
SiJk-Mill,  Jute-Mill,  Rubber-Mill,  Sugar-Mill,  Flour-Mill  and  all  Machinerij  Bearings. 

IS/L^Grlsr OJ-^X^  DVCET^L  CO- 

London  Office:  75  Queen  Victoria  St.  Owners  and  Sole  Manufacturers, 

Chicago  Office :  Traders  Building.  >yj_   flft't'tl  fl'Tt  fit  Slf^PPf     ISTJilTV  VfiJ^K' 

Montreal  Office:  H.  McLaren  &  Co.,  Agents.  '  ^  f^^'  -^^       rr     J-  fJ-tlJ%^. 

JOHN  LANGTON  &  CO. 

Canada  Life  Building,  Toronto 


ELEGTRlGfVL  -  ENGINEERS  -  f\ND  •  GONTRf\GTORS 

    Complete  Plants  installed. 


Plants  requiring  special  combinations  of  Electrical  Machinery  a  Specialty. 

CORRESPONDENCE  SOLICITED. 

"  DIREGT-DRIVEN  "  DVNftMOS  tor  large  and  small  plants.       SLOW  SPEED  GENERATORS  AND  MOTORS. 


Sole  Canadian  Agents  for  the  Waddell-Entz  Alkaline  Storage  Batteries. 


/ 


C.  C. " 


(Canadian  Core) 


We  beg  to  draw  attention  to  the  merits  of  our 


Solid  Core  Rubber  Covered  Wire 


 for  Interior  Wiring  and  use  in  damp  locations 

• 

This  wire  has  the  purest  and  most  homogeneous  insulation  of  any  rubber 
covered  wire  in  the  market. 

We  do  not  aim  to  produce  a  cheap  and  consequendy  an  inferior  insula- 
tion, but  we  have  spared  no  expense  towards  the  production  of  a 
high  grade  of  wire  at  a  low  price.  We  use  no  "recovered"  rubber 
or  other  refuse  stock,  but  only  pure  rubber  compound. 

Send  sample  order  and  test  the  insulation.       Prices  lower  than  for  any  like  grade. 

THE  CANADIAN  GENERAL  ELECTRIC  CO.,  Limited. 

C^E>IT^L  -  Sl,500,000. 

Head  Office— 65  to  71  Front  Street  West,  TORONTO,  ONT 

Factories-rETERBOROUGH,  ONT. 

'124  Hollis  Street,  HALIFAX,  N.S. 


CfonoVi  r\f(^^^c^  ^^A  Txr«.-^^^.rv**,c  J  1802  Notre  Dame  Street,  MONTRE.AL,  Que. 

Branch  Offices  and  Warerooms ^      ^ain  street,  Winnipeg,  Man. 

 ~  \  Granville  Street,  VANCOU\'ER,  B.  C. 
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Montreal  Insulated  Wire  Works. 
J.  ROSS,  SON  &  CO. 


MANUFACTURERS  OF 


INSULATED 
ELEGTRIGWIRES 

And  Wires  for  Annunciators, 
Offices,  Magnets  and 
Dynamos. 


Factory  :  41 X  William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed. 

p.  O.  Box,  1496. 

E.  GftRL  BREITtlftUPT 

CONSULTING 

Klectrical  Engineer 

Graduate  in  Electrical  Engineering  at  Johns 
Hopkins  University,  Baltimore. 

 Address  :  BERLIN,  ONT. 

•  THE  - 

Canada  LUmberirian 

PUBLISHED  MONTHLY  BY 

C3--  nVEORTI^yCEOR 

Canada  Life  Assurance  Bldg.    -    TORONTO,  ONT. 
SubscHption  •$1.00  per  year  in  advance. 


-  WflNTS 


r  F  you  want  a  particular  lot  of  lumber,  or  have  one 
-L  to  dispose  of;  if  you  want  to  buy  or  sell  timber 
limits  ;  if  you  have  a  mill  for  sale  or  want  to  buy  one  ; 
if  you  have  apiece  of  second-hand  machinery  to  dis- 
pose of,  or  want  one ;  if  you  want  a  situation  ;  if  you 
want  an  employee  for  any  purpose ;  an  inexpensive 
advertisement  under  the  heading  of  "Wanted"  or 
"  For  Sale"  is  the  easiest  and  quickest  way  to  acc  m- 
plish  what  you  wish. 

An  advertisement  in  the  Canada  Lumberman  is  the 
cheapest  and  best  salesman  you  can  employ ;  it  is  not 
only  always  on  the  road,  but  on  all  the  roads  at  once. 


JOHN  A.  BURNS,  B.A.SC. 

Mechanical  Engineer  and  Manufacturers'  Agent. 


POWER  HACK-SAW- 


-Cuts  off  any  size  or 
shape  of  metal  up  to  4% 
inches.  I'his  is  the  most  practical  machine  ever  offered 
to  the  trade.  No  skill  required  to  run  it.  When  the 
bar  is  cut  off  the  machine  automatically  lifts  the  saw  from 
the  work  and  stops.    Write  for  photograph  and  price. 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas 


MnTRRQ  ^"^^  Agent  for  the  Kay  Electric  Works, 
mU  I  UnO  of  Hamilton,  Ontario. 

FNRINF^  ^K^"'  Armington  &  Sims 

bllUIIILO  and  Drown  Engines,  of  Hamilton,  Ont. 
Specialiit  in  malting  boiler  evaporation  and 
■    engine  economy  tests  ;  indicating  and  proper- 
ly setting  the  vahies  of  steam  engines. 


686  Craig  St. 


MONTREAL. 


Eugene  F.  Phillips  Electrical  Works 


(lL,I3Sd:ia?E3D) 


MANUFACTURERS  OF 


ELECTRIC  LIGHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\Rf\Df\Y  Gf\BLES. 
RAILWAY  FEEDER  AND  TROLLEY  WIRE. 

OFFICE  AND  FACTORY  : 
New  York  Office:  10  Cortlandt  Street.  IVl  nn  +  l'£>;il  C\^V\S\Ask 

Providence,  R.  I.:  American  Electrical  Works.       /  ▼  1  Ul  |  I  I  tjCl  I  ,  V>dl|dUa* 


.  Do  you  Want  . 

A  30  OR  40  CENT  LAMP? 

If  so,  we  cannot  supply  you  ;  but 
should  you  prefer  a  higher  priceci 
article,  cheaper  in  the  end,  and 
guaranteed  for  an  average  life  of 
8oo  hours,  call  upon  or  address  the 

Packard  Lamp  Go.,  Ltd 

96  to  100  King  Street, 


John.LBlaikie 
Pres. 


EW.Rathbun  Esq. 
Vice.  Pres. 


CONSULTING  ENGINEERS 

G.C.ROBB  ChiefEngineer    ,,  ^  

A.FRASER  Sec.Tres       Head  Office  TORONTO 


STEAM  USERS 

l}esiri»o  the  services  of  COMPETENT  EN- 
GINEERS of  any  class,  can  obtain 
.sober,  Intelligent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

Gko.  Hunt,  President,  625  Dorchester  Street 
Montreal. 

J.  J.  York,  .Secretary  Montreal  Branch,  Board 
of  Trade  Building,  Montreal. 


Use  Something  Good 

PEERLESS  OILS 

TAKE  NO  OTHER. 

MADE  SPECIALLY  FOR  YOUR  USE. 
THE  PEERLESS  BRAND  IS  SECURED  BY  LETTERS 
PATENT. 

Best  Oil  in  the  market.   Does  better  work  and  more  of 
it.  Saves  the  Machinery  and  lasts  longer.  Try  It. 

12  GOLD.MEDALS  IN  6  YEARS. 

Sole  Manufacturers  : 

SAMUEL  ROGERS  &  CO, 

30  Front  Street  East,  Toronto,  On  t. 
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FIRSTBROOK  BROS. 

King  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BLOCKS 

AND  CROSS-flRMS. 


WRITE  FOR  PARTICULARS. 


T«  E 


Morse 
Valve 
Reseating 
Machine 

will  refaceinposi- 
tion  any  valve 
fiom  X  in-  to  14 
in.  flat  or  taper 
seat. 


Send  for  new  Cata- 
logue,   with  itie 
names  of  1,000 
users. 


Darling  Bros. 


Reliance  Works 


Montreal. 


Please  menlion  the  Electrical  News  when 
corresponding  with  advertisers. 


Wm.  Kennedy  <fc  Sons 

OWEN  SOUND, 
ONT. 


Hydraulic  and  Mechanical 
Eng'ineers. 

Sote  M anrt/actiirer^  in  Cfintuta  of 

The  "New  American"  Tiirbine 

( iiolti  vertifal  and  /lorizontal J 
which  is  the   very  best  kind  of 
Water  Wheel  for  driving  electric 
jnachinery  by  water  power. 

Special  att'-ntion  (i.ven  to  the 
arrangement  and  production  of 
Superior  Gears,  Shafling,  &c.,  for 
E  eclric  S  al.ons. 

SOLE  AOENTS  FOR 

Fruen's 


Water  Wheel 


Governor 


Telephones 


of  all  kind 


PARTS 
OF 

SAME 


INSTRUMENTS 
REPAIRED 


St., 


ONTREAL 


STEAM  BOILER  INSPECTION 
AND  INSURANCE  DEPARTMENT 


OF  THE 


Steam  Boiler  6c  Plate  Glass 


Insurance  Company 


JAMES  LA  UT,  Manager.   OF  CANADA 


^  DIRECTORS  ^ 

E.  JONES  PARK,  Q.  C.  -  -  -  -  President. 

F.  A.  FITZGERALD,  ESQ.,  I'resident  Imperial  Oil  Co.    -  Vice-President. 
HON.  DAVID  MILLS,  Q.  C,  M.  P.,  Ex-Minister  of  the  Interior. 

JOHN  MORRISON,  ESQ.,  Ex.-Gov.  British  America  Assurance  Co.,  Toronto. 
T.  H.  PURDOM,  ESQ.,  Barrister,  London. 
J.  H.  KILLEY,  Consulting  Engineer.  JOHN  FAIRGRIEVE,  Chief  Engineer. 


When  were  your  Boilers  last  inspected  by  a  competent  engineer  ? 

Do  you  know  what  pressure  your  Boilers  can  safely  stand  ? 

Is  your  Steam  Gauge  registering  the  correct  pressure  ? 

Are  your  Water  Gauges  free  and  in  good  working  order? 

Is  your  Safety  Valve  working  properly? 

Do  not  trust  to  luck  ;  the  unexpected  generally  happens.    Avoid  the 
calamity  of  an  explosion.    Protect  life  and  property  by  taking 
out  one  of  our  Inspection  and  Insurance  Policies. 


HEAD  OFFICE: 


Authorized  Cajtital,  Subscribed  Capital, 

$500,000.  $200,000. 
FULL  GOVERNMENT  DEPOSIT 
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Kay  Electric  Works 

No.  263  James  Street  N.,  Hamilton,  Ont 


MANUFACTURERS  OF 


DYNAMOS 


For  Arc  and  

Incandescent  Lighting;. 

MOTORS 


From  '/s  H.  P.  to  50  H.  P. 
Electro  Plating  Machines  and  General 


Electrical  Appliances.  Special  attention 

to  Mill  and  Factory  Lighting  

WRITE  FOR  CIRCULARS. 


NORTHEY  MFG.  GO. 


LIIVIITED 


Toronto  .... 

...ONTf^RIO. 


MANUFACTURERS  Ol^ 


STE  AlVI 


POWER 


PUMPS 


For  General  Water  Supply 
and  Fire  Protection. 

BOILER  FEED  PUMPS  AND  PUMPS  FOR  ALL  DUTIES 
CON^DEI^rSSRS,  ETC. 

HIGH  GLASS  PUMPING  ENGINES 

FOR  HIGH  DUTY,  SUITABLE  FOR  TOWN  AND  CITY  WATERWORKS. 


FINE  -  - 


rC 


E 


C 


T 


R 
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Street  Cars 


OUR  SPECIALTY 


We  also  manufacture  Hor.se  and  Trail  Cars 
of  every  description. 


Pf\TTERSON  6c  GORBIN, 

ST.  CATHARINES,  ONT. 


TELEPHONES 

WE  MANUFACTURE 

Standard  Bell  Teleohones 

AND 

Warehouse  TeleDhones. 

ALSO 

Carbon  Transmitter  Teleptiones. 

Local  exchanges  fitted  up.     All  line  material  suppl  ed. 

Ste.  Julie,  Sept.  sth,  1802. 
T.  W.  NESS,  Esq.,  Montreal. 

Dear  Sir, — We  are  happy  to  state  that  your 
telephoties  and  swi.chrs  are  giving  us  good  satis- 
faction. We  have  three  sorts  of  switches  and 
we  find  yours  far  preferable.  There  are  now  about 
forty  of  your  telephones  in  operation  on  our  line. 
Every  one  Viforks  well,  and  we  intend  to  uje  no 
other.  Yours  very  truly. 

The  Megantic  Telephone  Co. 

Write  us  when  you  want  anything  electrical. 

Key  SorJo'.ts,  Maffneto  Belts, 

Switches,  Annunciators, 

(Jilt- outs.  Bells, 

Wire,  Batteries, 

Lamps.  Push  Buttons,  &c., 

Shades,  Dynamos  and  Motors 

T.  W.  NESS  &  GO. 

749  Craig  Street,  MONTREAL 


Canadian  Headquarters  for 
Electrical  Supplies 


CANADIAN 


Electrical  News 


AND 


STEAM  ENGINEERING  JOURNAL. 


Vol.  III. 


DECEMBER,  1893 


No.  12. 


ON  LIGHT  AND  OTHER  HIGH  FREQUENCY  PHENOMENA. 

By  Nikola  Tesla. 
(  Coniinued. ) 

In  the  branch  3b  a  similar  disposition  as  in  ib  is  illustrated, 
with  the  difiference  that  the  currents  discharging  through  the  gap 
d  d  are  used  to  induce  currents  in  the  secondary  S  of  a  trans- 
f  ornier  T.  In  such  case  the  secondary  should  be  provided  with 
an  adjustable  condenser  for  the  purpose  of  tuning  it  to  the 
primary. 

Fig.  2b  illustrates  a  plan  of  alternate  current  high  frequency 
convei  sion,  which  is  most  frequently  used,  and  which  is  found 
to  be  most  convenient.  This  plan  has  been  dwelt  upon  in  detail 
on  previous  occasions,  and  need  not  be  described  here. 

Some  of  these  results  were  obtained  by  the  use  of  a  high  fre- 
quency alternator.  A  description  of  such  machine  will  be  found 
in  my  original  paper  before  the  American  Institute  of  Electrical 


of  eight  or  ten  inches,  a  torrent  of  furious  sparks  breaks  forth 
from  the  end  of  the  secondary  wire,  which  passes  through  the 
rubber  column.  The  spark  ceases  when  the  medal  in  my  hand 
touches  the  wire.  My  arm  is  now  traversed  by  a  powerful 
electric  cunent,  vibrating  at  about  the  rate  of  one  million  times 
a  second.  All  around  me  the  electrostatic  force  makes  itself 
felt,  and  the  air  molecules  and  particles  of  dust  flying  about  are 
acted  upon  and  hammering  violently  against  my  body.  So 
great  is  this  agitation  of  the  particles,  that  when  the  lights 
are  turned  out  you  may  see  streams  of  feeble  light  appear  on 
some  parts  of  my  body.  When  such  a  streamer  breaks  out  on 
any  part  of  the  body  it  produces  a  sensation  like  the  pricking  o 
a  needle.  Were  the  potentials  sufficiently  high  and  the  frequency 
of  the  vibration  rather  loiv,  r.tther  low,  the  skin  would  probably 
be  ruptured  under  the  tremendous  strain,  and  the  blood  would 
rush  out  with  great  force  in  the  form  of  fine  spray  or  jet  so  thin 
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Ways  of  Opkrating  Motors  with  only  One  Lead. 


Engineers,  and  in  periodicals  of  that  period,  notably  in  the 
Electrical  Engineer  oi  M.^rcih.  18,  1891. 
I  will  now  proceed  with  the  experiments. 

ON  FHENOMENA  PRODUCED  BY  ELECTROSTATIC  FORCE. 

The  first  class  of  effects  I  intend  to  show  you  are  effects  pro- 
duced by  electrostatic  force.  It  is  the  force  which  governs  the 
motion  of  the  atoms  which  causes  them  to  collide  and  develop 
the  life-sustaining  energy  of  heat  and  light,  and  which  causes 
them  to  aggregate  in  an  infinite  variety  of  ways,  according  to 
Nature's  fanciful  designs,  and  to  form  all  these  wondrous  struc- 
tures we  perceive  around  us  ;  it  is,  in  fact,  if  our  present  views 
be  true,  the  most  important  force  for  us  to  consider  in  Nature. 
As  the  term  electrostatic  might  imply  a  steady  electric  condition, 
it  should  be  remarked  that  in  these  experiments  the  force  is  not 
constant,  but  varies  at  a  rate  which  may  be  considered  moder- 
ate, about  one  million  times  a  second,  or  thereabouts.  This  en- 
ables me  to  produce  many  effects  which  are  not  producible  with 
an  unvarying  force. 

When  two  conducting  bodies  are  insulated  and  electrified,  we 
say  that  an  electrostatic  force  is  acting  between  them.  This 
force  manifests  itself  in  attractions,  repulsions  and  stresses  in 
the  bodies  and  space  or  medium  without.  So  great  may  be 
the  strain  exerted  in  the  air,  or  whatever  separates  the  two 
conducting  bodies,  that  it  may  break  down,  and  we  observe 
sparks  or  bundles  of  light  or  streamers,  as  they  are  called. 
These  streamers  form  abundantly  when  the  frrce  through  the 
air  is  rapidly  varying.  I  will  illustrate  this  action  of  electrostatic 
force  in  a  novel  experiment  in  which  I  will  employ  the  induction  . 
coil  before  referred  to.  The  coil  is  contained  in  a  trough  filled 
with  oil,  and  placed  under  the  table.  The  two  ends  of  the 
secondary  wire  pass  through  the  two  thick  columns  of  hard  rub- 
ber, which  protrude  to  some  height  above  the  table.  It  is  neces- 
sary to  insulate  the  ends  or  terminals  of  the  secondary  heavily 
with  hard  rubber,  because  even  dry  wood  is  by  far  too  poor  an 
insulator  for  these  currents  of  enormous  potential  differences. 
On  one  of  the  terminals  of  the  coil  I  have  placed  a  large  sphere 
of  sheet  brass,  which  is  connected  to  a  larger  insulated  brass 
plate,  in  order  to  enable  me  to  perform  the  experiments  under 
conditions  which,  as  you  will  see,  are  more  suitable  for  this  ex- 
periinent.  I  now  set  the  coil  to  work  and  approach  the  free 
terminal  with  a  metallic  object  held  in  my  hand,  this  simply  to 
avoid  burns.    As  I  approach  the  metallic  object  to  a  distance 


as  to  be  invisible,  just  as  oil  will  when  placed  on  the  positive 
terminal  of  a  Holtz  machine.  This  breaking  through  of  the  skin 
though  it  may  seem  impossible  at  first,  would  perhaps  occur  by 
reason  of  the  tissues  under  the  skin  being  incomparably  better 
conducting.  This,  at  least,  appears  plausible,  judging  from 
some  observations. 

I  can  make  these  streams  of  light  visible  to  all,  by  touching 
with  the  metallic  object  one  of  the  terminals  as  before,  and  ap- 
proaching my  free  hand  to  the  brass  sphere,  which  is  connected 
to  the  second  terminal  of  the  coil.  As  the  hand  is  approached 
the  air  between  it  and  the  sphere,  or  in  the  immediate  neighbor- 
hood, is  more  violently  agitated  and  you  see  streams  of  light 
now  break  forth  from  my  fingei  tips  and  from  the  whole  hand 
(Fig.  5).  Were  I  to  approach  the  hand  closer,  powerful  sparks 
would  jump  fiom  the  brass  sphere  to  my  hand,  which  might  be 
injurious.  The  streamers  offer  no  particular  inconvenience,  ex- 
cept that  in  the  ends  of  the  finger  tips  a  burning  sensation  is 
felt.  They  should  not  be  confounded  with  those  .produced  by 
an  influence  machine,  because  in  many  respects  they  behave  dif- 
ferently. I  have  attached  the  brass  sphere  and  plate  to  one  of 
the  terminals  in  order  to  prevent  the  formation  of  visible  stream- 
ers on  that  terminal,  also  in  order  to  prevent  sparks  from  jump- 
ing at  a  considerable  distance.  Besides  the  attachment  is  favor- 
able for  the  working  of  the  coil. 

The  streams  of  light  which  you  have  obserx  ed  issuing  from 
my  hand  are  due  to  a  potential  of  about  200,000  volts,  alternat- 
ing in  irregular  intervals,  something  like  a  million  times  a  second. 
A  vibration  of  the  same  amplitude,  but  four  times  as  fast,  to 
maintain  which  over  3,000,000  volts  would  be  required,  would 
be  more  than  sufficient  to  envelop  my  body  in  a  complete  sheet 
of  flame.  But  this  flame  would  not  burn  me  up  ;  quite  contrar- 
ily,  the  probability  is  that  I  would  not  be  injured  in  the  least. 
Yet  a  hundredth  part  of  that  energy,  otherwise  directed,  would 
be  amply  sufficient  to  kill  a  person. 

The  amount  of  energy  which  may  thus  be  passed  into  the 
body  of  a  person  depends  on  the  frequency  and  potential  of  the 
currents,  and  by  making  both  of  these  very  great,  a  vast  amount 
of  energy  may  be  passed  into  the  body  without  causing  any  dis- 
comfort, except,  perhaps,  in  the  arm,  which  is  traversed  by  a 
true  conduction  current.  The  reason  why  no  pain  in  the  body 
is  felt,  and  no  injurious  effect  noted,  is  that  everywhere,  if  a  cur- 
ept  be  imagined  to  flow  through  the  body,  the  direction  of  its 
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flow  will  be  at  right  angles  to  the  surface,  hence  the  body  of  the 
experimenter  offers  an  enormous  section  to  the  current,  and  the 
density  is  very  small,  with  the  exception  of  the  arm,  perhaps, 
where  the  density  may  be  considerable.  But  if  only  a  small 
fraction  of  that  energy  would  be  applied  in  such  a  way  that  a 
current  would  traverse  the  body  in  the  same  m.anner  as  a  low 
frequency  current,  a  shock  would  be  received  which  might  be 
fatal.  A  direct  or  low  fiequency  alternating  current  is  fatal,  I 
think,  principally  because  its  distribution  through  the  body  is 
not  uniform,  as  it  must  divide  itself  in  minute  streamlets  of  great 
density,  whereby  some  organs  are  vitally  injured.  That  such  a 
process  occurs  I  have  not  the  least  doubt,  though  no  evidence 
might  apparently  exist  or  be  found  upon  examination.  The  surest 
way  to  injure  and  destroy  life  is  a  continuous  current,  but  the 
most  painful  is  an  alternating  current  of  very  low  frequency. 
The  expression  of  these  views  which  are  the  result  of  long-con- 
tinued experiment  and  observation,  both  with  steady  and  vary- 
ing currents,  is  elicited  by  the  interest  which  is  at  present  taken 
in  this  subject,  and  by  the  manifestly  erroneous  ideas  which  are 
daily  propounded  in  journals  on  this  subject. 

I  may  illustrate  an  effect  of  an  electrostatic  force  by  another 
striking  experiment,  but  before  I  must  call  your  attention  to  one 
or  two  facts.  I  have  said  before,  that  when  the  medium  between 
two  oppositely  electrified  bodies  is  strained  beyond  a  certain 
limit  it  gives  way  and,  stated  in  popular  language,  the  opposite 
electric  charges  unite  and  neutralize  each  other.  This  break- 
ing down  of  the  medium  occurs  principally  when  the  force  act- 
ing between  the  bodies  is  steady,  or  varies  at  a  moderate 
rate.  Were  the  variation  sufficiently  rapid  such  a  destructive 
break  would  not  occur,  no  matter  how  great  the  force,  for  all 
the  energy  would  be  spent  in  radiation,  convection  and  mechan- 
ical and  chemical  action.  Thus  the  spark  length,  or  greatest 
distance  through  which  a  spark  will  jump  between  the  electrified 
bodies,  is  the  smaller  the  greater  the  variation  or  time  rate  of 
change.  But  this  rule  may  be  taken  to  be  true  only  in  a  gen- 
eral way,  when  comparing  rates  which  are  widely  different. 

I  will  show  you  by  an  experiment  the  difference  in  the  effect 
produced  by  a  rapidly  varying  and  a  steady  or  moderately  vary- 
ing force.  I  have  here  two  large  circular  brass  plates  p  p  (Fig. 
6a  and  6b),  supported  on  movable  insulating  stands  on  the 
table,  connected  to  the  ends  of  the  secondary  of  a  similar  coil  as 
the  one  used  before.  I  place  the  plates  10  or  12  inches  apart, 
and  set  the  coil  to  work.  You  see  the  whole  space  between  the 
plates,  nearly  two  cubic  feet,  filled  with  uniform  light  Fig.  6a. 
This  light  is  due  to  the  streamers  you  have  seen  in  the  first  ex- 
periment, which  are  now  much  more  intense.  I  have  already 
pointed  out  the  importance  of  these  streamers  in  commercial 
apparatus  and  their  still  greater  importance  in  some  purely 
scientific  investigations.  Often  they  are  too  weak  to  be  visible, 
but  they  always  exist,  consuming  energy  and  modifying  the 
action  of  the  apparatus.  When  intense,  as  they  are  at  present, 
»  they  produce  ozone  in  great  quantity,  and  also  as  Prof.  Crooks  has 
pointed  out,  nitrous  acid.  So  quick  is  the  chemical  action  that 
if  a  coil  such  as  this  one  is  worked  for  a  very  long  time,  it  will 
make  the  atmosphere  of  a  small  room  unbearable,  for  the  eyes 
and  throat  are  attacked.  But  when  moderately  produced  the 
streamers  refresh  the  atmosphere  wonderfully,  like  a  thunder- 
storm, and  exercise  unquestionably  a  beneficial  effect. 

In  this  experiment  the  force  acting  between  the  plates  changes 
in  intensity  and  direction  at  a  very  rapid  rate.  I  will  now  make 
the  rate  of  change  per  unit  time  much  smaller.  This  I  effect  by 
rendering  the  discharges  through  the  primary  of  the  induction 
coil  less  frequent,  and  also  by  diminishing  the  rapidity  of  the 
vibration  in  the  secondary.  The  former  result  is  conveniently 
secured  by  lowering  the  E.  M.  F.  over  the  air  gap  in  the  primary 
circuit,  the  latter,  by  approaching  the  two  brass  plates  to  a  dis- 
tance of  about  three  or  four  inches.  When  the  coil  is  set  to 
work  you  see  no  stieamers  or  light  between  the  plates,  yet  the 
medium  between  them  is  under  a  tremendous  strain.  I  still 
further  augment  the  strain  by  raising  the  E.  M.  F.  in  the 
primary  ciicuit,  and  soon  you  see  the  air  give  way  and  the 
hall  is  illuminated  by  a  shower  of  brilliant  and  noisy  sparks. 
Fig.  6b.  These  sparks  could  be  produced  also  with  unvarying 
force  ;  they  have  been  for  many  years  a  familiar  phenomenon, 
though  they  were  usually  obtained  from  entirely  different  ap- 
paratus. In  describing  these  two  phenomena,  so  radically  dif- 
ferent in  appearance,  I  have  advisedly  spoken  of  a  "force"  acting 
between  the  plates.  It  would  be  in  accordance  with  accepted 
views  to  sav  that  there  was  an  "alternating  E.  M.  F."  acting 
between  the  plates.  This  term  is  quite  proper  and  applicable  in 
all  cases  where  there  is  evidence  of  at  least  a  possibility  of  an 
essential  interdependence  of  the  electric  state  of  the  plates,  or 
electric  action  in  their  neighborhood.  But  if  the  plates  were  re- 
moved to  an  infinite  distance,  or  if  at  a  finite  distance,  there  is 
no  probability  or  necessity  whatever  for  such  dependence.  I 
prefer  to  us  the  term  "  electrostatic  force,"  and  to  say  that  such 
a  force  is  acting  around  each  plate  or  electrified  insulated  body 
in  general.  There  is  an  inconvenience  in  using  this  expression, 
as  the  te'in  incidentally  means  a  steady  electric  condition  ;  but 
a  proper  nomenclature  will  eventually  se'tle  this  difficulty. 

I  now  return  to  the  experiment  to  which  I  have  already  allud- 
ed, and  with  which  I  desire  to  illustrate  a  striking  effect  produc- 
ed by  a  rapidly  varying  electrostatic  force.  I  attach  to  the  end 
of  the  wire  1  (Fig.  7),  which  is  in  connection  with  one  of  the 
terminals  of  the  secondary  of  the  induction  coil,  an  exhausted 


bulb  b.  This  bulb  contains  a  thin  carbon  filament  f,  which  is  fast- 
ened to  a  platinum  wire  w,  sealed  in  the  glass  and  leading  out- 
side of  the  bulb  where  it  connects  to  the  wire  1.  The  bulb  may 
be  exhausted  to  any  degree  attainable  with  ordinary  apparatus. 
Just  a  moment  before  you  have  witnessed  the  breaking  down  of 
the  air  between  the  charged  brass  plates.  You  know  that  a 
plate  of  glass  or  any  other  insulating  material,  would  break 
down  in  like  manner.  Had  I,  therefore,  a  metallic  coating  at- 
tached to  the  outside  of  the  bulb,  or  placed  near  the  same,  and 
were  this  coating  connected  to  the  other  terminal  of  the  coil, 
you  would  be  prepared  to  see  the  glass  give  way  if  the  strain 
were  sufficiently  increased.  Even  were  the  coating  not  connect- 
ed to  the  other  terminal,  but  to  an  insulated  plate,  still,  if  you 
have  followed  recent  developments,  you  would  naturally  expect 
a  rupture  of  the  glass. 

But  it  will  certainly  surpiise  you  to  note  that  under  the  action 
of  the  varying  electrostatic  force  the  glass  gives  way  when  all 
other  bodies  are  removed  from  the  bulb.  In  fact,  all  the  sur- 
rounding bodies  we  perceive  might  be  removed  to  an  infinite 
distance  without  affecting  the  result  in  the  slightest.  When  the 
coil  is  set  to  work  the  glass  is  invariably  broken  through  at  the 
seal,  or  other  narrow  channel,  and  the  vacuum  is  quickly  impair- 
ed. Such  a  damaging  break  would  not  occur  with  a  steady 
force,  even  if  the  same  were  many  times  greater.  The  break  is 
due  to  the  agitation  of  the  molecules  of  the  gas  within  the  bulb, 
and  outside  of  the  same.  This  agitation,  which  is  generally 
most  violent  in  the  narrow  pointed  channel  near  the  seal  causes 
a  heating  and  rupture  of  the  glass.  This  rupture,  wo'ild,  how- 
ever, not  occur,  not  even  with  a  varying  force,  if  the'  medium 
filling  the  inside  of  the  bulb  and  that  surround'ng  it  were  per- 
fectly homogeneous.  The  break  occurs  much  quicker  if  the  top 
of  the  bulb  is  drawn  out  into  a  fine  fibre.  In  bulbs  used  with 
these  coils  such  narrow,  pointed  channels  must  therefore  be 
avoided. 

When  a  conducting  body  is  immersed  in  air,  or  similar  insu- 
lating medium,  consisting  of,  or  containing,  small  freely  movable 
particles  capable  of  being  electrified,  and  when  the  electrifica- 
tion of  the  body  is  made  to  undergo  a  very  rapid  change — which 
is  equivalent  to  saying  that  the  electrostatic  force  acting  around 
the  body  is  varying  in  intensity — the  small  particles  are  attract- 
ed and  repelled,  and  their  violent  impacts  against  the  body  may 
cause  a  mechanical  motion  of  the  latter.  Phenomena  of  this 
kind  are  noteworthy,  inasmuch  as  they  have  not  been  observed 
before  with  apparatus  such  as  has  been  commonly  in  use.  If  a 
very  light  conducting  sphere  be  suspended  on  an  exceedingly 
fine  wire,  and  charged  to  a  steady  potential,  however  high  the 
sphere  will  remain  at  rest.  Even  if  the  potential  would  be  rap- 
idly varying,  provided  that  the  small  particles  of  matter,  mole- 
cules or  atoms,  are  evenly  distributed,  no  motion  of  the  sphere 
should  result.  But  if  one  side  of  the  conducting  sphere  is  cov- 
ered with  a  thick  insulating  layer,  the  impacts  of  the  particles 
will  cause  the  sphere  to  move  about,  generally  in  irregular 
curves.  Fig.  8a.  In  like  manner,  as  I  have  shown  on  a  previous 
occasion,  a  fan  of  metal  sheet.  Fig.  8b,  covered  partially  with 
insulating  material  as  indicated,  and  placed  upon  the  terminal 
of  the  coil  so  as  to  turn  freely  in  it,  is  spun  around. 

All  these  phenomena  you  have  witnessed,  and  others,  which 
will  be  shown  later,  are  due  to  the  presence  of  a  medium  like 
air,  and  would  not  occur  in  a  continuous  medium.  The  action 
of  the  air  may  be  illustrated  still  better  by  the  following  experi- 
ment :  I  take  a  glass  tube  t.  Fig.  9,  of  about  an  inch  in  diam- 
eter, which  has  a  platinum  wire  w  sealed  in  the  lower  end,  and 
to  which  is  attached  a  thin  lamp  filament  f.  I  connect  the  wire 
with  the  terminal  of  the  coil  and  set  the  coil  to  work.  The  plati- 
num wire  IS  now  electrified  positively  and  negatively  in  rapid 
succession,  and  the  wire  and  air  inside  of  the  tube  are  rapidly 
heated  by  the  impacts  of  the  particles,  which  may  be  so  violent 
as  to  render  the  filament  incandescent.  But  if  I  pour  oil  in  the 
tube,  just  as  soon  as  the  wire  is  covered  vyith  the  oil,  all  action 
apparently  ceases  and  there  is  no  marked  evidence  of  heating. 
The  reason  of  this  is  that  the  oil  is  a  practically  continuous 
medium.  The  displacements  in  such  a  continuous  medium  are, 
with  these  frequencies,  to  all  appearance  incomparably  smaller, 
than  in  air,  hence  the  work  performed  in  such  a  medium  is  in- 
significant. But  oil  would  behave  very  differently  with  fre- 
quencies many  times  as  great,  for  even  though  the  displace- 
ments be  small,  if  the  frequency  were  much  greater,  consider- 
able work  might  be  performed  in  the  oil. 

The  electrostatic  attractions  and  repulsions  between  bodies  of 
measurable  dimensions  are,  of  all  the  manifestations  of  this  force, 
the  first  so-called  electrical  phenomena  noted.  But  though  they 
have  been  known  to  us  for  many  centuries,  the  precise  nature  of 
the  mechanism  concerned  in  these  actions  is  still  unknown  to 
us,  and  has  not  been  even  quite  satisfactorily  explained.  What 
kind  of  mechanism  must  that  be?  We  cannot  help  wondering 
when  we  observe  two  magnets  attracting  and  repelling  each 
other  with  a  force  of  hundreds  of  pounds  with  apparently  noth- 
ing between  them.  We  have  in  our  commercial  dynamos  mag- 
nets capable  of  sustaining  in  mid-air  tons  of  weight.  But  what 
are  even  these  forces  acting  between  magnets  when  compared 
with  the  tremendous  attractions  and  repulsions  produced  by 
electrostatic  force,  to  which  there  is  apparently  no  limit  as  to  in- 
tensity. In  lightning  discharges  bodies  are  often  charged  to  so 
high  a  potential  that  they  are  thrown  away  with  inconceivable 
force  and  torn  asunder  or  shattered  into  fragments.    Still  even 
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such  effects  cannot  compare  with  the  attractions  and  repulsions 
which  exists  between  charged  molecules  or  atoms,  and  which  are 
sufficient  to  project  them  with  speeds  of  many  kilometres  a 
second,  so  that  under  their  violent  impact  bodies  are  rendered 
highly  incandescent  and  are  volatilized.  It  is  of  special  interest 
for  the  thinker  who  inquires  into  the  nature  of  these  forces  to 
note,  that  whereas  the  actions  between  individual  molecules  or 
atoms  occur  seemingly  under  any  condition,  the  attractions  and 
repulsions  of  bodies  of  measurable  dimensions  imply  a  medium 
possessing  insulating  properties.  So,  if  air,  either  by  being  rare- 
fied or  heated,  is  rendered  a  more  or  less  conducting,  these  ac- 
tions between  two  electrified  bodies  practically  cease,  while  the 
actions  between  the  individual  atoms  continue  to  manifest  them- 
selves. 

An  experiment  may  serve  as  an  illustration  and  as  a  means  of 
bringing  out  other  features  of  interest.  Sometime  ago  I  showed 
that  a  lamp  filament  or  wire  mounted  in  a  bulb  and  connected 
to  one  of  the  terminals  of  a  high  tension  secondary  coil  is  set 
spinning,  the  top  of  the  filament  generally  describing  a  circle. 
This  vibration  was  very  energetic  when  the  air  in  the  bulb  was 


Single  Wire  Conversion  and  Distribution,  with  Simple 
Mean.s  for  Regulating  the  Eftects. 


at  ordinary  pressure,  and  became  less  energetic  when  the  air  in 
bulb  was  strongly  compressed.  It  ceased  altogether  when  the 
air  was  exhausted,  so  as  to  become  comparatively  good  conduct- 
ing. I  found  at  that  time  that  no  vibration  took  place  when  the 
bulb  was  very  highly  exhausted.  But  I  conjectured  that  the 
vibration  which  I  ascribed  to  the  electrostatic  action  between 
the  walls  of  the  bulb  and  the  filament  should  take  place  also  in 
a  highly  exhausted  bulb.  To  test  this  under  conditions  which 
were  more  favorable,  a  bulb  like  the  one  in  Fig.  10  was  con- 
structed. It  comprised  a  globe  b,  in  the  neck  of  which  was 
sealed  a  platinum  wire  w  carrying  a  thin  lamp  filament  f.  In 
the  lower  part  of  the  globe  a  tube  t  was  sealed  so  as  to  surround 
the  filament.  The  exhaustion  was  carried  as  far  as  it  was  prac- 
ticable with  the  apparatus  employed. 

This  bulb  verified  my  expectation,  for  the  filament  was  set 
spinning  when  the  current  was  turned  on,  and  became  incan- 
descent. It  also  showed  another  interesting  feature,  bearing 
upon  the  preceding  remarks,  namely,  when  the  filament  had 
been  kept  incandescent  some  time,  the  narrow  tube  and  the 
space  InsicJe  were  brought  to  an  elevated  temperature,  and  as  the 
gas  in  the  tube  then  became  conducting  the  electrostatic  attrac- 
tion between  the  glass  and  the  filament  became  very  weak  or 
ceased,  and  the  filament  came  to  rest.  When  it  came  to  rest  it 
would  glow  far  more  intensely.  This  was  probably  due  to  its 
assuming  the  position  in  (he  centre  of  the  tube  where  the  mole- 
cular bombardment  was  most  intense,  and  also  partly  to  the  fact 
that  the  individual  impacts  were  more  violent  and  that  no  part 
of  the  supplied  energy  was  converted  into  mechanical  move- 
ment. Since,  in  accordance  with  accepted  views,  in  this  experi- 
ment the  incandescence  must  be  attributed  to  the  impacts  of 
the  particles,  molecules  or  atoms  in  the  heated  space,  these 
particles  must,  therefore,  in  order  to  explain  such  action,  be  as- 
sumed to  behave  as  independent  carriers  of  electric  charges 
immersed  in  an  insulating  medium  ;  yet  there  is  no  attractive 
force  between  the  glass  tube  and  the  filament  because  the  space 
in  the  tube  is,  as  a  whole,  conducting. 

It  is  of  some  interest  to  observe  in  this  connection  that  whereas 
the  attraction  between  two  electrified  bodies  may  cease  owing  to 
the  impairing  of  the  insulating  power  of  the  medium  in  which 
they  are  immersed,  the  repulsion  between  the  bodies  may  still 
be  observed.  This  may  be  explained  in  a  plausible  way.  When 
the  bodies  are  placed  at  some  distance  in  a  poorly  conducting 
medium,  such  as  slightly  warmed  or  rarefied  air,  and  are  sudden- 
ly electrified,  opposite  electric  charges  being  imparted  to  them, 
these  charges  equalize  more  or  less  by  leakage  through  the  air. 
But  if  the  bodies  are  similarly  electrified,  there  is  less  opportuni- 
ty afforded  for  such  dissipation,  hence  the  repulsion  observed  in 
such  case  is  greater  than  the  attraction.  Repulsive  actions  in  a 
gaseous  medium,  are,  however,  as  Prof  Crookes  has  shown,  en- 
hanced by  molecular  bombardment. 

ON  CURRENT  OR  DYNAMIC  ELECTRICITY  PHENOMENA. 

So  far,  I  have  considered  principally  effects  produced  by  a 
varying  electrostatic  force  in  an  insulating  medium,  such  as  air. 
When  such  a  force  is  acting  upon  a  conducting  body  of  measur- 
able dimensions,  it  causes  within  the  same,  or  on  its  surface, 
displacements  of  the  electricity  and  gives  rise  to  electric  currents, 
and  these  produce  another  kind  of  phenomena,  some  which  I 
shall  presently  endeavor  to  illustrate.  In  presenting  this  second 
class  of  electric  effects,  I  will  avail  myself  principally  of  such  as 
are  producible  without  any  return  circuit,  hoping  to  interest  you 
the  more  by  presenting  these  phenomena  in  a  more  or  less  novel 
aspect. 

It  has  been  for  a  long  time  customary,  owing  to  the  limited 
experience  with  vibratory  currents,  to  consider  an  electric  cur- 


rent as  something  circulating  in  a  closed  conducting  path.  It 
was  astonishing  at  first  to  realize  that  a  current  may  flow  through 
the  conducting  path  even  ifthe  latter  be  interrupted,  and  it  was 
still  more  surprising  to  learn  that  sometimes  it  may  be  even 
easier  to  make  a  current  flow  under  such  conditions  than 
through  a  closed  path.  liut  that  old  idea  is  gradually  disappear- 
ing, even  among  practical  men,  and  will  soon  beentirely  forgotten. 

If  I  connect  an  insulated  metal  plate  P.  Fig.  1 1,  to  one  of  the 
terminals  T  of  the  induction  coil  by  means  of  a  wire,  though 
this  plate  be  very  well  insulated,  a  current  passes  through  tlie 
wire  when  the  coil  is  set  to  work.  First  I  wish  to  give  you  evi- 
dence that  there  is  a  current  passing  through  the  connecting 
wire.  An  obvious  way  of  demonstrating  this  is  to  insert  between 
the  terminals  of  the  coil  and  the  insulated  plate  a  very  thin  plati- 
num or  German  silver  wire  w  and  bring  the  latter  to  incandes- 
cence of  fusion  by  the  current.  This  requires  a  rather  large 
plate  or  else  current  impulses  of  very  high  potential  and  frequen- 
cy. Another  way  is  to  take  a  coil  C.  Fig.  1 1,  containing  many 
turns  of  thin  insulated  wire,  and  to  insert  the  same  in  the  path 
of  the  current  to  the  plate.  When  I  connect  one  of  the  ends  of 
the  coil  to  the  wire  leading  to  another  insulated  plate  P.  and  its 
other  end  to  the  terminal  Ti  of  the  induction  coil,  and  set  the 
latter  to  work,  a  current  passes  through  the  inserted  coil  C  and 
the  existence  of  the  current  may  be  made  manifest  in  various 
ways.  For  instance,  I  insert  an  iron  core  i  within  the  coil.  The 
current  being  one  of  very  high  frequency,  if  it  be  of  some  strength 
will  soon  bring  the  iron  core  to  a  noticeably  higher  temperature, 
as  the  hysteresis  and  current  losses  are  great  with  such  high  fre- 
quencies. One  might  take  a  core  of  some  size,  laminated  or 
not,  it  would  matter  little:  but  ordinary  iron  wire  1-16  or  1-8  of 
an  inch  thick  is  suilable  for  the  purpose.  While  the  induction  coil 
is  working,  a  current  traverses  the  inserted  coil,  and  only  a  few 
moments  are  sufficient  to  bring  the  iron  wire  i  to  an  elevated 
temperature  sufficient  to  soften  the  sealing-wax  s,  and  cause  a 
paper  washer  p,  fastened  by  it  to  the  iron  wire  to  fall  off.  But 
with  the  apparatus  such  as  I  have  here,  other,  much  more  in- 
teresting, demonstrations  of  this  kind  can  be  made.  I  have  a 
secondary  S,  Fig.  12,  of  coarse  wire,  wound  upon  a  coil  similar 
to  the  first.  In  the  preceding  experiment  the  current  through 
a  the  coil  C.  Fig.  1 1,  was  very  small,  but  there  being  many  turns 
strong  heating  effect  was,  nevertheless,  produced  in  the  iron  wire. 
Had  I  passed  that  current  through  a  conductor  in  order  to  show 
the  heating  of  the  latter,  the  current  might  have  been  too  small 
to  produce  the  effect  desired.  But  with  this  coil  provided  with 
a  secondary  winding  I  can  now  transform  the  feeble  current  of 
high  tension  which  passes  through  the  primary  P  into  a  strong 
secondary  current  of  low  tension,  and  this  current  will  quite 
certainly  do  what  I  expect.  In  a  small  glass  tube  (t.  Fig.  12)  I 
have  inclosed  a  coil  platinum  wire,  w,  this  merely  in  order  to 
protect  the  wire.  On  each  end  of  the  glass  tube  is  sealed  a  ter- 
minal of  stout  wire  to  which  one  of  the  ends  of  the  platinum  wire, 
w,  is  connected.  I  join  the  terminals  of  the  secondary  coil  to 
these  terminals  and  insert  the  primary  p,  between  the  insulated 
plate  Pi  and  the  terminals  Ti  of  the  induction  coil  as  before. 
The  latter  being  set  to  work,  instantly  the  platinum  wire  w  is 
rendered  incandescent,  and  can  be  fused  even  if  it  be  very  thick. 

Instead  of  the  platinum  wire  I  now  take  an  ordinary  50-volt 
16-C.  p.  lamp.  When  I  set  the  induction  coil  in  operation  the 
lamp  filament  is  brought  to  high  incandescence.  It  is,  however, 
not  necessary  to  use  the  insulated  plate,  for  the  lamp,  (1,  Fig, 
13)  is  rendered  incandescent  even  if  the  plate  Pi  be  disconnect- 
ed.   The  secondary  may  also  be  connected  to  the  primary  as 
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indicated  by  the  dotted  line  in  Fig,  13.  to  do  away  more  or  less 
with  the  electrostatic  induction  or  to  modifiy  the  action  other- 
wise. 

I  may  here  call  attention  to  a  number  of  interesting  observa- 
tions with  the  lamp.  Frist,  I  disconnect  one  of  the  terminals 
of  the  lamp  from  the  secondary  S.  When  the  induction  coil 
plavs,  a  glow  is  noted  which  fills  the  whole  bulb.  This  glow  is 
due  to  electrostatic  induction.  It  increases  when  the  bulb  is 
grasped  with  the  hand,  and  the  capacity  of  the  experimenters 
body  thus  added  to  the  secondary  circuit.  The  secondary,  in 
effect,  is  ecjuivalent  to  a  metallic  coating,  which  would  be  placed 
near  the  primary.  If  the  secondary,  or  its  equavalent,  the  coat- 
ing, weie  placed  symmetrically  to  the  primary,  the  electrostatic 
induction  would  be  nil  under  ordinary  conditions,  that  is,  when 
a  primary  return  circuit  is  used,  as  both  halves  would  neutralize 
each  other.  The  secondary  is,  in  fact,  placed  symmetrically  to 
the  primary,  but  the  action  of  both  halves  of  the  latter,  when 
only  one  of  its  ends  is  connected  to  the  induction  coil,  is  not  ex- 
actly equal;  hence  electrostatic  induction  takes  place,  and  hence 
the  glow  in  the  bulb.  I  can  nearly  equalize  the  action  of  both 
halves  of  the  primary  by  connecting  the  other  free  end  of  the 
same  to  the  insulated  plate,  as  in  the  preceding  experiments. 
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When  the  plate  is  connected,  the  glow  disappears.  With  a 
smaller  plate  it  would  not  entirely  disappear,  and  then  it  would 
contribute  to  the  brightness  of  the  filament  when  the  secondary 
is  closed,  by  warming  the  air  in  the  bulb. 

To  demonstrate  another  interesting  feature,  I  have  adjusted 
the  coils  used  in  a  certain  way.  I  first  connect  both  the  termi- 
nals of  the  lamp  to  the  secondary,  one  end  of  the  primary  being 
connected  to  the  terminal  T'  of  the  induction  coil,  and  the  other 
to  the  insulated  plate  as  before.  When  the  current  is  turned 
on,  the  lamp  glows  brightly,  as  shown  in  Fig.  14b,  in  which  C  is 
a  fine  wiie  coil  and  S  a  coarse  wire  secondary  wound  upon  it. 
If  the  insulated  plate  Pi  is  disconnected,  leaving  one  of  the  ^nds 
a  of  the  primary  insulated,  the  filament  becomes  dark  or  gener- 
ally diminishes  in  brightness  (Fig.  14a).  Connectmg,  again  the 
plate  Pi  and  raising  the  frequency  of  the  current,  I  make  the 
filament  quite  dark  or  barely  red.  Fig.  15b.  Once  more  I  will 
disconnect  the  plate.  One  will,  of  course,  infer  that  when  the 
plate  is  disconnected,  the  current  through  the  primary  v.'ill  be 
weakened,  that  therefore  the  E.  M.  F.  will  fall  in  the  secondary 
S,  and  that  the  brightness  of  the  lamp  will  diminish.  This 
might  be  the  case,  and  the  result  can  be  secured  by  an  easy  ad- 
justment of  the  coils  ;  also  by  varying  the  frequency  and  potential 
of  the  currents.  But  it  is  perhaps  of  greater  interest  to  note  that 
the  lamp  increases  in  brightness  when  the  plate  is  disconnected 
(Fig.  15a).  In  this  case  all  the  energy  the  primary  receives  is 
now  sunk  into  it,  like  the  charge  of  a  battery  into  an  ocean  cable, 
but  most  of  that  energy  is  recovered  through  the  secondary  and 
used  to  light  the  lamp.  The  current  traversing  the  primary  is 
strongest  at  the  end  b,  which  is  connected  to  the  terminal  T"  of 
the  induction  coil,  and  diminishes  in  strength  towards  the  remote 
end  a.  But  the  dynamic  inductive  effect  exerted  upon  the 
secondary  S  is  now  greater  than  before  when  the  suspended 
plate  was  connected  to  the  primary.  These  results  might  have 
been  produced  by  a  number  of  causes.  For  instance,  the  plate 
Pi  being  connected,  the  reaction  from  the  coil  C  may  be  such  as  to 
diminish  the  potential  at  the  terminal  Ti  of  the  induction  coil, 
and  therefore  weaken  the  curren  through  the  primary  of  the 
coil  C.  Or  the  disconnecting  of  the  plate  may  diminish  the 
capacity  effect  with  relation  to  the  primary  of  the  latter  coil  to 
such  an  extent  that  the  current  through  it  is  dimmished,  though 
the  potential  at  the  terminal  Ti  of  the  induction  coil  may  be  the 
same  or  even  higher.  Or  the  result  might  have  been  produced 
by  the  change  of  phase  of  the  primary  and  secondary  currents 
and  consequent  reaction.  But  the  chief  determining  factor  is  the 
the  relation  of  the  self-induction  and  capacity  of  coil  C  and  plate 
Pi,  and  the  frequency  of  the  currents.  The  greater  brightness 
of  the  filament  in  Fig.  1 5a  is  in  part  due  to  the  heating  of  the  rare- 
fied gas  in  the  lamp  by  electrostatic  induction,  which,  as  before 
remarked,  is  greater  when  the  suspended  plate  is  disconnected. 

Still  another  feature  of  some  interest  I  may  here  bring  to  your 
attention.  When  the  insulated  plate  is  disconnected  and  the 
secondary  of  the  coil  opened  by  approaching  a  small  object  to  the 
secondary,  but  very  small  sparks  can  be  drawn  from  it,  showing 
that  the  electrostatic  induction  is  small  in  this  case.  But  upon 
the  secondary  being  closed  upon  itself  or  through  the  lamp,  the 
filament  glowing  brightly,  strong  sparks  are  obtained  from  the 
secondary.  The  electrostatic  induction  is  now  much  greater,  be- 
cause the  closed  secondary  determines  a  greater  f\ow  of  current 
through  the  primary,  and  principally  through  that  half  of  it  which 
is  connected  to  the  induction  coil.  If  now  the  bulb  be  grasped 
with  the  hand,  the  capacity  of  the  secondary  with  reference  to  the 
primary  is  augmented  by  the  experimenter's  body  and  the  lumi- 
nosity of  the  filament  is  increased,  the  incandescence  now  being 
due  partly  to  the  flow  of  the  current  through  the  filament  and  part- 
ly to  the  molecular  bombardment  of  the  rarefied  gas  in  the  bulb. 

The  preceding  experiments  will  have  prepared  one  for  the 
next  following  results  of  interest,  obtained  in  the  course 
of  these  investigations.  Since  I  can  pass  a  current  through  an 
insulated  wire  merely  by  connecting  one  of  its  ends  to  the  source 
of  electrical  energy,  since  I  can  induce  by  it  another  current, 
magnetize  an  iron  core,  and,  in  short,  perform  all  operations,  as 
though  a  return  circuit  were  used,  clearly  I  can  also  drive  a  mo- 
tor by  the  aid  of  only  one  wire.  On  a  former  occasion  I  have 
described  a  simple  form  of  motor,  comprising  a  single  exciting 
coil,  an  iron  and  disc.  Fig.  16  illustrates  a  modified  way  of  oper- 
ating such  an  alternate  current  motor  by  currents  induced  in  a 
transformer  connected  to  one  lead,  and  several  other  arrange- 
ments for  circuits  for  operating  a  certain  class  of  alternate  mo- 
tors founded  on  the  action  of  currents  of  differing  phase.  In 
view  of  the  present  state  of  the  art  it  is  thought  sufficient  to  de- 
scribe these  arrangements  in  a  few  words  only.  In  the  diagram. 
Fig.  16  II-  shows  a  primary  coil  P,  connected  with  one  of  its 
ends  to  the  line  L  leading  from  a  high  tension  tiansfoimer  ter- 
minal Ti.  In  inductive  relation  to  this  primary  P  is  a  secondary 
.S  of  coarse  wire  in  the  circuit  of  which  is  a  coil  c.  The  currents 
induced  in  the  secondary  energize  the  iron  core  i,  which  is  pref- 
erably, but  not  necessarily,  subdivided,  and  set  the  metal  disc  d 
in  rotation.  Such  a  motor  is  diagrammatically  shown  in 
Fig.  16  II.,  has  been  called  a  "magnetic  lag  motor,"  but  this  ex- 
pression may  be  objected  to  those  by  who  attribute  the  rotation  of 
the  disc  to  eddy  currents  circulating  in  minute  paths  when  the 
core  lis  finally  subdivided.  In  order  to  operate  such  a  motor 
effectively  on  the  plan  indicated  the  frequencies  should  not  be 
too  high,  not  more  than  four  or  five  thousand,  though  the  rota- 
tion is  produced  even  with  ten  thousand  per  second,  or  more. 


In  Fig.  i6  I.  a  motor  Mi,  having  two  enegizing  circuits,  A  and  B, 
is  diagrammatically  indicated.  The  circuit  A  is  connected  to 
the  line  L,  and  in  series  with  it  is  a  primary  P,  which  may  have 
its  free  end  connected  to  an  insulated  plate  P,,  such  connection 
being  indicated  by  the  dotted  lines.  The  other  motor  circuit  B 
IS  connected  to  the  secondary  S,  which  is  in  inductive  relation  to 
the  primary  p.  When  the  transformer  terminal  Ti  is  alternately 
electrified,  currents  traverse  the  open  line  L  and  also  circuit  A 
and  primary  P.  The  currents  through  the  latter  induce  second- 
ary currents  in  the  circuit  S,  which  pass  through  the  energizing 
coil  B  of  the  motor.  The  currents  through  the  secondary  S 
and  those  through  the  primary  P  dififer  in  phase  90  degrees, 
or  nearly  so,  and  are  capable  of  rotating  an  armature  placed  in 
inductive  relation  to  the  circuits  A  and  B. 

In  Fig.  16  III.  a  similar  motor  M3  with  two  energizing  circuits 
Ai  andBi  is  illustrated.  A  primary  P.  connected  with  one  of  its 
ends  to  the  line  L,  has  a  secondary  S,  which  is  preferably  wound 
for  a  tolerably  high  E.  M.  F.,  and  to  which  the  two  energizing 
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circuits  of  the  motor  are  connected,  one  directly  to  the  ends  of 
the  secondary,  and  the  other  through  a  condenser  C,  by  the 
action  of  which  the  currents  traversing  the  circuit  A,  and  Bj  are 
made  to  differ  in  phase. 

In  Fig.  16  IV.  still  another  arrangement  is  shown.  In  this 
case  two  primaries  Pi  and  P2  are  connected  to  the  line  L,  one 
through  a  condenser  C  of  small  capacity,  and  the  other  directly. 
The  primaries  are  provided  with  secondaries  Si  and  S^  which 
are  in  series  with  the  energizing  circuits  A2  and  B2,  and  a  motor 
M3  the  condenser  C  again  serving  to  produce  the  requisite  dif 
ference  in  the  phase  of  the  currents  traversing  the  motor  circuits. 
As  such  phase  motors  with  two  or  more  circuits  are  now  well 
known  in  the  art,  they  are  here  illustrated  diagrammatically.  No 
difficulty  whatever  is  found  in  operating  a  motor  in  the  manner 
indicated,  or  in  similar  ways,  and  although  such  experiments  up 
to  this  day  present  only  scientific  interest,  they  may  at  a  period 
not  far  distant  be  carried  out  with  practical  objects  in  view. 

It  is  thought  useful  to  devote  here  a  few  remarks  to  the  sub- 
ject of  operating  devices  of  all  kinds  by  means  of  only  one  lead- 
ing wire.  It  is  quite  obvious  that  when  high-frequency  currents 
are  made  use  of,  ground  connections  are — at  least  when  the  E. 
M.  F.  of  the  currents  is  great— better  than  a  return  wire.  Such 
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ground  connections 
quency  currents,  on 
the  former,  and  dist 
neighboring  circuits 
practically  do  not  exi 
superfluous  when  the 
is  reached  when  the 
through  open  than  th 


are  objectionable  with  steady  or  low  fre- 
account  of  destructive  chemical  actions  of 
urbing  influences  exerted  by  both  on  the 
but  with  high  frequencies  these  actions 
St  Still,  even  ground  connections  become 
E.  M.  F.  is  very  high,  for  soon  a  condition 
current  may  be  passed  more  economically 
rough  closed  conductors.  Remote  as  might 
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seen  an  industrial  applicant  of  such  single  wire  transmission  of 
energy  to  one  not  experienced  in  such  lines  of  experiment,  it  will 
not  seem  so  to  any  one  who  for  some  time  has  carried  on  in- 
vestigations of  such  nature.  Indeed  I  cannot  see  why  such  a 
plan  could  not  be  practicable.  Nor  should  it  be  thought  that 
for  carrying  at  such  a  plan  currents  of  very  high  frequency  are 
implicitly  required,  for  just  as  soon  as  potentials  of,  say,  30,000 
volts  are  used  the  single  wire  transmission  may  be  effected  with 
low  frequencies,  and  experiments  have  been  made  by  me  from 
which  these  inferences  are  made. 

When  the  frequencies  are  very  high  it  has  been  found  in 

£ 
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certain  elementary  rules  I  have  also  found  it  practicable  to  oper- 
ate ordinary  series  or  shunt  direct  current  motors  with  such  dis- 
ruptive discharges,  and  this  can  be  done  with  or  without  a 
return  wire. 

Among  the  various  current  phenomena  observed  perhaps  the 
most  interesting  are  those  of  impedance  presented  by  conduct- 
ors to  currents  varying  at  a  rapid  rate.  In  my  first  paper  be- 
fore 'he  American  Institute  of  Electrical  Engineers  I  have  de- 
scribed a  few  striking  observations  of  this  kind.  Thus  I  showed 
that  when  such  currents  or  sudden  discharges  are  passed  through 
a  thick  metal  bar  there  may  be  points  at  the  bar  only  a  few 
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laboratory  practice  quite  easy  to  regulate  the  effects  in  the 
manner  shown  in  diagram  Fig  17.  Here  two  primaries  P  and 
P  are  shown,  each  connected  with  one  of  its  ends  to  the  line  L, 
and  with  the  other  end  to  the  condenser  plates  C  and  Ci,  re- 
spectively. Near  these  are  placed  other  condenser  plates  Ci 
and  C'r,  the  former  being  connected  to  the  line  L,  and  the  latter 
to  an  insulated  larger  plate  Pa.  On  the  primaries  are  wound 
secondaries  S  and  S'  of  coarse  vvire,  connected  to  the  devices 
m  and  d  respectively.  B>  vaiying  the  distances  of  the  conden- 
ser plates  C  and  Ci,  and  and  C'l,  the  currents  through  the 
secondaries  S  and  S'  are  varied  in  intensity.  The  cupous 
feature  is  the  great  sensitiveness,  the  slightest  change  in  the 
distance  of  the  plates  producing  considerable  variations  in  the 
intensity  or  strength  of  the  currents.  The  sensitiveness  may  be 
rendered  extreme  by  making  the  frequency  such  that  the  prim- 
ary Itself  without  any  plate  attached  to  its  free  end  satisfies,  in 
conjunction  with  the  closed  secondary,  the  condition  of  reson- 
ance. In  such  condition  an  extremely  small  change  in  the 
capacity  of  the  free  terminal  produces  great  variations.  For 
instance,  I  have  been  able  to  adjust  the  conditions  so  that  the 
mere  approach  of  a  person  to  the  coil  produces  a  considerable 
change  in  the  brightness  of  the  lamps  attached  to  the  secondary. 
Such  observations  and  experiments  possess  of  course  at  present 
chiefly  scientific  interest,  but  they  may  soon  become  of  practical 
importance. 

Very  high  frequencies  are  of  course  not  practicable  with 
motors  on  account  of  the  necessity  of  employing  iron  cores. 
But  one  may  use  sudden  discharges  of  low  frequency  and  thus 
obtain  certain  advantages  of  high  frequency  currents  without 
rendering  the  iron  core  entirely  incapable  of  following  the 
changes  and  without  entailing  a  very  great  expenditure  of  energy 
in  the  core.  I  have  found  it  quite  practicable  to  operate,  with 
such  low  frequency  disruptive  discharges  of  condensers,  alter- 
nating current  motors.  A  certain  class  of  such  motors  which  I 
advanced  a  few  years  ago,  which  contained  closed  secondary 
circuits,  will  rotate  quite  vigorously  when  the  discharges  are 
directed  through  the  exciting  coils.  One  reason  that  such  a 
motor  operates  so  well  with  these  discharges  is  that  the  differ- 
ence of  phase  between  the  primary  and  secondary  currents  is  90 
degrees,  which  is  generally  not  the  case  with  harmonically  rising 
and  falling  currents  of  low  frequency.  It  might  not  be  without 
interest  to  show  an  experiment  with  a  a  simple  motor  of  this 
kind,  inasmuch  as  it  is  commonly  thought  that  disruptive  dis- 
charges are  unsuitable  for  such  purposes.  The  motor  is  illus- 
trated in  Fig.  i8.  It  comprises  a  rather  large  iron  core  i  with 
slots  on  the  top  into  which  are  imbedded  thick  copper  washers 
c.  c.  In  proximity  to  the  core  is  a  freely  movable  metal  disc  D. 
The  cere  is  provided  with  a  primary  exciting  coil  C,  the  ends  a 
and  b  of  which  are  connected  to  the  terminals  of  the  secondary 
S  of  an  ordinary  transformer,  the  primary  P  of  the  litter  being 
connected  to  an  alternating  distribution  circuit  or  generator  G 
of  low  or  moderate  frequency.    The  terminals  of  the  secondary 


fig.  2^  Fig.2Sf^ 
Showing  the  Effect  of  the  Presence  of  a  Gaseous  Medium. 

S  are  attached  to  a  condenser  C  which  discharges  through  an 
open  air  gap  d  d,  which  may  be  placed  in  series  or  shunt  to  the 
coil  C.  When  the  conditions  are  properly  chosen  the  disc  D 
rotates  with  considerable  effort,  and  the  iron  core  i  does  not  get 
very  perceptibly  hot.  With  currents  from  a  high  frequency  al- 
ternator, on  the  contrary,  the  core  gets  rapidly  hot  and  the  disc 
rotates  with  a  much  smaller  effort.  To  perform  the  experiment 
properly  it  should  be  first  ascertained  that  the  disc  D  is  not  set 
in  rotation  when  the  dischaige  is  not  occuring  at  d  d.  It  is 
preferable  to  use  a  large  iron  core  and  a  condenser  of  large 
capacity  so  as  to  bring  the  superimposed  quicker  oscillation  to  a 
very  low  pitch  or  to  do  away  with  it  entirely.    By  observing 


inches  apart  which  have  a  sufficient  potential  difference  between 
them  to  maintain  at  bright  incandescence  an  ordinary  filament 
lamp.  I  have  also  described  the  curious  behavior  of  rarefied 
gas  surrounding  a  conductor  to  such  sudden  rushes  of  current. 
These  phenomena  have  been  since  more  carefully  studied,  and 
one  or  two  novel  experiments  of  this  kind  are  deemed  of  suffi- 
cient interest  to  be  described  here. 

With  reference  to  Fig.  191  B  and  Bi  are  very  stout  copper 
bars,  connected  at  their  lower  ends  to  plates  C  and  C',  lespec-  ■ 
tively,  of  a  condensei,  the  opposite  plates  of  the  latter  being 
connected  to  the  terminals  of  the  secondary  S  of  a  high-tension 
transformer,  the  primaiy  P  of  which  is  supplied  with  alternating 
currents  from  an  ordinary  low-freqeuency  dynamo  G,  or  distribu- 
tion circuit.  The  condenser  discharges  through  an  adjustable 
gap  d  d  as  usual.  By  establishing  a  rapid  vibration  it  was  found 
quite  easy  to  perform  the  following  curious  experiment :  The 
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bars  B  and  B^  were  joined  at  the  top  by  a  low-voltage  lamp  I3 ; 
a  little  lower  was  placed,  by  means  of  clamp  c  c,  a  50  volt  lamp 
band  still  lower  another  loo-volt  lamp  li  and  finally  at  a  certain 
distance  below  the  latter  lamp  an  exhausted  tube  T.  By  care- 
fully determining  the  positions  of  these  devices  it  was  found 
practicable  to  maintain  them  all  at  their  proper  illuminating 
power.  Yet  they  were  all  connected  in  multiple  arc  to  the  two 
stout  coppet  bars  and  required  widely  different  pressures.  This 
experiment  requires,  of  course,  some  time  foi  adjustment,  but  is 
quite  easily  performed. 

In  Figs,  igb  and  tgc,  two  other  experiments  are  illustrated 
which,  unlike  the  previous  experiment,  do  not  requite  very  care- 
ful adjustments.  In  Fig.  20b,  two  lamps  and  U,  the  former 
a  loo-volt  and  the  latter  a  50-volt,  are  placed  in  certain  posi- 
tions as  indicated,  the  loo-volt  lamp  being  below  the  50-volt 
.  lamp.  When  the  arc  is  playing  at  d  d,  and  the  sudden  dis- 
charges passed  through  the  bars  B  B  the  50-volt  Lamp  will,  as  a 
rule,  burn  brightly,  or,  at  least;  this  result  is  easily  secured, 
while  the  100  volt  lamp  will  burn  very  low  or  remain  quite  dark. 
Fig.  19b.  Now  the  bars  B  B  may  be  joined  at  the  top  by  a 
thick  cross  bar  H',  and  it  is  quite  easy  to  maintain  the  loo-volt 
lamp  at  full  candle  power  while  the  50-volt  lamp  remains  dark, 
Fig.  19c.  These  results  as  I  have  pointed  out  previously, 
should  not  be  considered  to  be  due  exactly  to  frequency,  but 
rather  to  the  time  rate  of  change  which  may  be  great  even  with 
low  frequencies.  A  great  many  other  results  of  the  same  kind 
equally  interesting,  especially  to  those  who  are  only  used  to 
manipulate  steady  currents,  may  be  obtained,  and  they  afford 
precious  clues  in  investigating  the  nature  of  electric  currents. 
In  the  preceding  experiments  I  have  already  had  occasion  to 
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show  some  li^ht  phenomena,  and  it  would  be  now  proper  to 
study  those  in  particular  ;  but  to  make  this  investigation  more 
complete,  I  think  it  necessary  to  first  make  a  few  remarks  on 
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the  subject  of  electrical  resonance,  which  has  to  be  always  ob- 
served in  carrying  out  these  experiments. 

f  To  be  Continued.  J 


The  power  house  is  equipped  with  four  Armington  &  Sims 
high  speed,  compound  condensing  engines,  each  rated  at  600 
hp.  at  one  quarter  stroke  and  each  belted  directly  to  two  Edison 

200  K.W.  generators.  The  total 
load  as  indicated  at  the  station 
was  very  steady,  showing  a  fluc- 
tuation of  not  over  5  per  cent, 
during  several  hours.  This  goes 
to  prove  an  assertion  which  was 
made  in  the  paper  above  referred 
to,  viz.,  that  on  a  road  where  a 
large  number  of  cars  are  oper- 
ated, the  fluctuations  observed  on 
the  separate  cars,  tend  to  equalize 
each  other  and  the  consequent 
variation  of  the  total  load  from 
minute  to  minute  is  therefore  only 
a  small  one.  The  total  load  will 
of  course  be  greater  or  less  during 
certain  hours  of  the  day  when 
traffic  is  exceptionally  heavy  or 
light. 

Curves  of  this  kind  are  always 
instructive,  and  they  should  be 
taken  at  regular  intervals  in 
every  electric  plant,  especially 
where  losses  may  occur  which 
are  not  easily  detectable  ;  they 
show  a  full  analysis  of  what  is 
going  on,  where  and  how  the 
the  power  generated  at  the  cen- 
tral station  is  being  expended. 
Berlin,  Nov.  22nd,  1893. 
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POWER  CURVES. 

E.  Carl  Breithaupt. 

The  accompanying  power  curves  were  presented  before  the 
last  meeting  of  the  Canadian  Electrical  Association  in  connec- 
tion with  a  paper  on  Street  Railways,  and  were  intended 
especially  to  show  the  extreme  variations  in  the  duty  required 
of  a  street  railway  motor.  The 
readings  were  taken  on  a  legular 
run  of  one  of  the  cars  of  the  Toron- 
to Street  Railway  Co.,  drawing  an 
open  trailer  on  the  Queen  St.  line. 

The  cuives  show  the  results  ob- 
tain'ed  on  the  return  trip,  up  Queen 
Street,  from  Lansdowne  ave.  to 
Yonge  street,  thence  down  Yonge 
to  King  street,  a  distance  of  about 
three  miles.  The  total  time  was  19 
minutes  50  seconds,  thus  showing 
an  average  speed  of  about  nine 
miles  per  hour,  including  stops. 

The  trolley  is  No.  00  hard  drawn 
copper  wire,  fed  at  Spadina  Ave. 
and  at  the  Subway  by  No.  0000 
feeders.  The  roadbed  is  practically 
level  with  the  exception  of  two 
short  but  sharp  grades  at  the  Sub- 
way. The  number  of  passengers 
carried  varied  from  1 5  to  30,  aver- 
aging about  30,  and  the  readings  at 
the  motor  terminals  indicated  a 
very  quick  and  wide  variation  in 
the  amount  of  power  supplied  to 
the  motor,  twice  reaching  a  maxi- 
mum of  45  Killowatts  ;  this  was 
on  starting  at  Spadina  Ave.,  when 
there  were  fifty  passengers  on 
board,  and  again  on  starting  near 
York  street.  In  both  cases  the  read- 
ings were  only  momentary.  At  the 
Subway  the  number  of  passengers 
was  fifteen  and  the  maximum  read- 
ing on  the  up  grade  was  only  27 
Killowatts. 

The  voltmeter  readings  did  not  ' '  '' 
vary  much.  The  maximum  can  be  taken  at  475  volts  and  the 
minimum  at  425  volts,  though  420  volts  was  twice  indicated  ; 
the  total  variation  was  therefore  only  1 1  per  cent,  of  the  mean 
voltage,  which,  considering  the  fact  that  the  feeders  are  over  one 
and  one-half  miles  apart,  must  be  considered  very  satisfactory. 


PERSONAL. 

Mr.  H.  P.  Dwight,  manager  of  the 
Great  Western  Telegraph  Company, 
is  on  a  visit  to  the  North-West. 
;ii  27  i«  2')  3  JO  s  a  Mr.  A.  E.  Edkins,  Prov. -Deputy  of 
the  C.  A.  S.  E.,  will  sail  from  New  York  for  England  on  the  6th  inst.,  hav- 
ing obtained  six  weeks'  leave  of  absence  for  the  purpose  of  spending  the 
holiday  season  with  relatives  in  the  old  land.    We  wish  him  ion  voyage. 

Mr.  J.  B.  Grififith,  manager  of  the  Hamilton  Street  Railway,  has  just 
returned  from  an  extended  visit  to  California,  and  reports  himself  greatly 
improved  in  health, 

Mr.  J.  H.  Killey,  the  well-known  engineer,  of  Hamilton,  Ont.,  has  been 
appointed  consulting  engineer  at  London,  Ont. ,  to  the  Steam  Boiler  and 
Plate  Glass  Insurance  Company  of  that  city. 
Mr.  Arendt  Angstrom  lately  resigned  his  position  of  architect  and  con- 
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structing  engineer  to  the  Cleveland  Ship  Building  Company,  to\ccept  the 
position  of  general  manager  of  the  Bertram  Engine  Works  Company, 
Toronto. 


An  electric  railway  between  Welland  and  Fonthill,  to  be  used  for  the 
carriage  of  fruit  and  passengers,  is  talked  of. 
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MONTREAL  ELECTRIC  CLUB. 

Nov.  6th.  -  Besides  other  business,  the  following  officers  were 
elected  to  fill  vacancies  for  the  balance  of  the  year  :  vice-presi- 
dent, H.  W.  Woodin^n  ;  treasurer,  L.  M.  Finolet  ;  committee 
of  management,  H.  Ritchie,  R.  W.  Herring  and  Jas.  Douglas. 
Mr.  R  W.  Herring  then  read  his  paper  on  "  Steamboat  Light- 
ing by  Electricity."  Some  interesting  remarks  by  Mr.  J.  C. 
Gough  on  the  importance  to  the  electrical  engineer  of  a  know- 
ledge of  steam  engineering,  brought  the  meeting  to  a  close, 
votes  of  thanks  being  given  to  Mr.  Herring  for  his  paper  and 
to  Mr.  Gough  for  his  talk. 

Nov.  20th. — After  the  transaction  of  business,  Mr.  J.  C.  Gough 
read  a  paper  on  "  The  Philosophy,  Application,  Construction 
and  Improvement  of  the  -Steam  Engine,"  which  was  listened  to 
with  much  attention  and  led  to  considerable  discussion.  A  vote 
of  thanks  was  given  Mr.  Gough  for  his  interesting  paper. 


Mr.  W.  B.  Shaw,  President  of  the  Montreal  Electric  Club, 
whose  portrait  is  herewith  presented,  was  born  at  Saltcoats, 
Ayrshire,  Scotland.  He  came  to  Canada  about  fifteen  years 
ago,  since  which  time  he  has  resided  in  Montreal,  having  com- 
pleted his  school  days  at  the  High  School  in  that  city.  After 
eaving  school  Mr.  Shaw  entered  the  employ  of  Mr.  Binks  as 
book-keeper,  and  while  thus  engaged,  occupied  his  leisure  hours 
with  the  study  of  electricity.  His  first  experience  at  practical 
work  was  gained  with  Mr.  H.  T.  Hibbard,  after  whose  unfortu- 
nate failure  he  took  a  position  as  electrician  with  Mr.  T.  W. 
Ness,  which  he  held  for  three  years,  resigning  to  go  as  assistant 
to  Mr.  Starr,  general  agent  of  the 
Royal  Electric  Co.  On  the  first  of 
May  last,  in  company  with  his 
brother,  Mr.  John  Shaw,  and  Mr. 
Walter  F.  Taylor,  the  Montreal 
Electric  Company  was  organized, 
and  he  entered  into  business  on  his 
own  account. 


THE  BELL  TELEPHONE  COM- 
PANY'S FACTORY,  MONTREAL. 

A  REPRESENTATIVE  of  the  ELEC- 
TRICAL News  was  recently  afford- 
ed the  opportunity  of  making  an 
inspection  of  the  large  manufactory 
of  the  Bell  Telephone  Company 
on  Aqueduct  Street,  Montreal,  in 
which  is  manufactured  most  of  the 
apparatus  and  supplies  required  in 
the  Company's  business,  and  offered 
to  purchasers  through  its  Sales  De- 
partment. The  factory  comprises 
two  buildings,  each  150x50  feet 
in  size,  and  being  connected  onlv 
by  an  iron  passageway.  The  front 
building  is  three  stories  in  height 
and  the  rear  building  two  stories. 
The  buildings  have  a  frontage  of 
150  feet  on  Aqueduct  street.  They 
are  constructed  of  brick  on  a  foun- 
dation of  masonry,  and  are  de- 
signed in  such  a  way  as  to  offer  but 
little  inflammable  material  as  food 
for  fire.  In  addition  every  precau- 
tion has  been  exercised  for  their 
protection  should  a  fire  occur.  A 
fire  pump,  situated  in  the  boiler 
room,  is  connected  with  a  25,000 
gallon  tank  as  well  as  with  a  hydrant  on  a  pipe  connected  with 
the  city  mains,  so  that  if  by  chance  the  pressure  from  the  city 
mains  should  fail,  the  tank  would  afford  the  requisite  pressure. 
The  fire  pump  has  a  capacity  of  500  gallons  per  minute,  for 
which  a  pressure  of  40  pounds  per  square  inch  is  maintained  on 
the  boilers  at  night. 

The  first  floor  of  the  front  buildmg  is  occupied  by  the  offices 
of  the  Superintendent,  Mr.  C.  W.  Brown,  clerks  and  drajghts- 
men,  machine  shop  and  tool  manufactory.  The  machine  tools 
are  of  the  lighter  order,  and  are  mostly  employed  on  brass-work. 
Several  of  the  machines  here  seen  have  no  counterpart  in 
Canada,  as  for  example  one  which  is  fitted  with  24  drills  and 
can  bores  24  holes  at  one  operation. 

On  the  next  floor  is  the  assembling  room,  where  the  parts 
composing  the  various  kinds  of  apparatus  are  put  in  their  proper 
positions.  Here  is  being  put  together  the  new  switchboard  for 
the  Toronto  Exchange  which  it  is  expected  will  be  completed 
early  in  the  new  year.  Any  attempt  at  a  description  of  this 
board  is  deferred  until  a  later  date,  but  it  m^y  be  stated  that 
without  having  examined  the  nature  of  its  construction  it  would 
be  difficult  if  not  impossible  to  conceive  of  the  infinitude  of  its 
parts  and  the  immense  amount  of  skill,  care  and  labor  involved 
in  it.  The  manufacture  of  this  board  has  been  proceeded  with 
deliberately  with  the  object  of  embodying  in  it  the  very  latest 
improvements,  and  this  determination  has  necessitated  a 
number  of  changes  since  the  undertaking  began. 

From  the  wire  covering  department  is  turned  out  about  1000 
lbs.  of  covered  wire  per  month,  most  which  of  is  consumed  in  the 
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the  Company's  business.  This  is  easy  to  understand  when  it  is 
remembered  that  every  set  of  telephone  instruments  contains 
half  a  mile  of  wire.  Some  of  the  wire  seen  on  the  covering 
machines  measured  only  5-ioooths  of  an  inch  in  thickness.  On 
this  floor  there  is  also  the  Inspection  Department,  wheie  every 
instiument  is  tested  before  leaving  the  factory. 

In  the  basement  are  the  Storage  and  .Shipping  Departments, 
the  manufactured  articles  being  lowered  from  the  various  floors 
by  a  hoist.  Here  are  quantities  of  materials  of  almost  every 
description,  for  use  in  the  manufactory  and  in  the  various 
branches  of  the  company's  business  throughout  the  country,  for 
all  of  which  this  is  the  headquarters  of  supply.  .Scores  of  boxes 
of  magneto  bells,  and  miles  of  cable  and  wire  are  here 
stored  ;  also  vulcanized  fibre,  the  product  of  the  Vulcanized 
Fibre  Company's  factory  at  Wilmington,  Del.,  for  insulation  in 
dry  places,  and  sheets  of  hard  rubber  to  be  similarly  employed 
in  damp  positions.  Enquiry  as  to  the  life  of  iron  wire  brought 
the  reply  that  in  cities  where  it  is  subjected  to  an  atmosphere 
impregnated  with  gases  of  various  kinds,  its  duration  is  only 
about  three  years,  and  in  sea-side  towns,  such  as  Halifax,  the 
influence  of  the  salt-air  is  such  as  to  destroy  iron  wire  m  about 
six  months.  For  this  reason,  it  has  been  found  more  profitable 
in  such  a  location  to  use  phosphor  bronze  wire,  the  greater  first 
cost  being  more  than  repaid  by  its  enduring  quality. 

The  rear  building  contains  a  department  in  which  are  manu- 
factured all  the  batteries  used  in  the  Bell  instruments  through- 
out Canada.  There  is  one  thing  connected  with  these  batteries 
which  it  is  a  matter  of  regret  to  learn  has  not  been  procurable  in 

Canada  thus  far,  namely,  the  por- 
ous earthenware  cups,  of  which 
10,000  per  year  are  imported  from 
the  Northwestern  .States.  The 
manufacture  of  these  cups  is  being 
experimented  upon,  and  it  is  hoped 
that  shortly  their  successful  pro- 
duction will  be  achieved.  This 
building  contains  also  a  lumber 
store-room  and  dry  kiln,  and  a 
wood-working  shop  where  all  the 
cabinet  work  connected  with  the 
instruments,  switchboards,  etc.,  is 
made,  as  well  as  the  cable  boxes 
and  cross  arms.  Of  the  latter 
there  will  be  turned  out  50,000 
this  year.  There  is  also  a  nickel- 
plating  department,  buffing  room, 
briss  foundry,  and  engine  room. 
The  latter  contains  a  125  h.  p. 
Corliss  engine,  manufactured  by 
Laurie  Bros.,  operated  by  two  100 
h.  p.  tubular  boilers  located  in  a 
detached  building  near  by.  The 
engineer  in  charge  gives  it  the 
best  of  attention. 

The  factory  throughout  is  sys- 
tematically arranged  with  a  view 
to  economy  and  efficiency  of  oper- 
ation. Cleanliness  and  otder  are 
everywhere  apparent.  The  num- 
ber of  regular  employees  is  about 
200.  The  Company  find  that 
their  manufacturing  capacity  must 
shortly  be  increased,  and  contem- 
plate increasing  the  height  of  their 
factory  in  order  to  provide  the 
additional  room  required. 

Mr.  Brown,  who  exercises  such 
efficient  oversight  of  this  department  of  the  business,  has  grown 
up  from  a  boy  with  the  Company's  business,  having  been  em- 
ployed in  the  factory  in  Boston,  where  the  experimental  work 
was  done  on  the  first  Bell  telephones. 


The  annual  report  of  the  Electric  Light  Department  of  the  City  of  New 
Westminster,  B.C.,  shows  that  at  the  beginning  of  the  year  there  was  a 
deficit  of  $4,000,  but  during  the  last  three  nionlhs,  the  department  not 
only  made  their  charges,  but  earned  .1  small  margin  of  profit.  .  The  exten- 
sion of  the  system,  however,  has  necessitated  considerable  expenditure,  and 
this  with  the  deficit  on  hand  at  the  commencement  of  the  year,  leaves  the 
department  at  the  close  of  the  year  with  an  overdrawn  account  of  $12,000. 
Additional  expenditure  will  be  necessary  for  the  further  extension  of  the 
works  to  meet  the  demands  for  incandescent  light.  For  this  purpose  these 
four  plans  are  proposed  : — i.  To  remove  the  present  office,  purchase  an 
additional  engine  and  another  1,500  light  dynamo  and,  perhaps,  a  half-arc 
machine  at  an  estimated  cost  of  $3,000.  2.  To  buy  a  portion  of  the  lot  on 
the  north  side,  extend  the  present  building  in  that  direction  and  increase 
the  lighting  capacity  to  3,650  at  a  cost  of  from  $15,000  to  $20,000.  3.  To 
purchase  the  lot  on  the  south  side  and  erect  a  building  33  feet  wide  and  n 
crease  the  capacity  to  5,000  at  a  cost  of  from  $20,000  to  $25,000.  4.  To 
purchase  the  lot  on  the  south  and  erect  thereon  a  66  ft.  building  and  in- 
crease the  capacity  to  12,000  at  an  estimated  cost  of  $25,000  to  $30,000.  If 
proper  additions  are  made  to  the  plant  it  is  estimated  that  the  income 
can  be  increased  by  $1,000  per  month.  Mr.  P.  Bowler  is  the  City's 
electrician. 
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JOHN  YULE,  Manager  Guelph  Gas  and  Electric  Light  Company, 
Guelph,  Ont. 

THOS.  AHEARN,  of  Ahearn  &  Soper,  Ottawa,  Ont. 


MONTREAL  ELECTRIC  CLUB. 


OFFICERS  : 

President,  W.  B.  Shaw, 
Vice-President,  H.  Woodman, 
Secretary,  James  Burnett, 
Treasurer,  L.  M.  Pinolet, 


Montreal  Electric  Co. 
Montreal  Street  Raiiway  CV 
9  .Shuter  Street. 
1401  Dorchester  Street. 


CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 


EXECUTIVE  board: 

President,  G.  Hunt,         -  .  .       Montreal,  Que. 

Vice-President,  Wm.  Sutton,     -  -        .    Toronto,  Ont. 

Secretary.  J.  J.  York,        -  Bo.)rd  of  Trade  Bldg,  Montreal. 
Treasurer,  W.  G.  Blackgrove.        ■         -     Toronto.  Ont. 
Conductor.  T.  King.        -  -  Dresden,  Ont. 

Door  Keeper.  F.  RoHKRTS,       -        -        -     Ottawa.  Ont. 

Toronto  Branch  No.  i.— Meets  and  and  4th  IViday  each  month  in 
Room  I),  Shaftesbury  Hall.  Wilson  Phillips.  President  ;  H.  E.  Terry, 
.Secretary,  19  Hayter  street. 

Hamilton  Bhanch.  No.  2.— Meets  ist  and  3rd  Friday  each  month,  in 
Maccabee's  Hall.  W.  Sweet,  President;  Wm.  Norris,  .Secretary,  211 
Wellington  Street  North. 

Strati-ORI)  Branch  No.  3.— John  Hoy,  P.-esident  ;  Samuel  H.  Weir. 
Secretary. 

Branti-ori)  Branch  No.  4.— Meets  and  anrl  4th  Friday  each  month. 
Thos.  Pilgrim,  President ;  John  Ogle,  Secretary,  Brantford  Cordage  Co, 


London  Branch  No.  5.— Meets  in  Sherwood  Hall  first  Thursday  in 
each  month.  F.  Mitchell,  President ;  Geo.  Taylor,  Secretary  Treasurer, 
356  Piccadilly  Street. 

Montreal  Branch  No.  i.— Meets  ist  and  3rd  Thursday  each  month, 
in  Engineers'  Hall,  Craig  street.  Presiaent,  Jos,  Robinson  ;  first  vice- 
president,  H.  Nuttall  ;  second  vice-president,  Jos.  Badger;  secretary,  J.  J. 
York,  Board  of  Trade  Building;  treasurer,  Thos.  Ryan. 

St.  Laurent  Branch  No.  2.— Meets  ist  and  3rd  Tuesday  each  month, 
in  Mechanics'  Institute,  204  St.  James  street.  Matthias  Guimond,  Presi- 
dent ;  Alfred  Latour,  Secretary,  306  Delisle  street,  St.  Cunegonde. 

Brandon,  Man,,  Branch  No.  i.— Meets  ist  and  3rd  Friday  each 
month,  in  City  Hall.  A.  R.  Crawford,  President  ;  Arthur  Fleming. 
Secretary. 

Guelph  Branch  No.  6. — Meets  ist  and  3rd  Wednesday  each  month  at 
7:30.  p.m.   C.  Jorden,  President;  H.  T.  Flewelling,  Secretary,  Box  No  8. 

Ottawa  Branch,  No.  7.  —  Meets  2nd  and  4th  Tuesday,  each 
month,  corner  Bank  and  Sparks  streets  ;  J.  H.  I'hompson,  President  ;  Wni, 
O'Brien,  Secretary. 

Dresden  Branch  No.  8. — Meets  every  2nd  week  in  each  month;  Thos. 
Merrill,  Secretary. 

Berlin  Branch  No.  9. — Meets  2nd  and  4th  Saturday  each  month  at 
8  p.  m.    W.  J.  Rhodes,  President ;  G.  Steinmetz,  Secretary,  Berlin  Ont. 

Kingston  Branch  No.  10. — Meets  twice  each  month  over  No.  i  Fire 
Station.    J.  Devlin,  President  ;  A.  Strong,  Secretary. 

ONTARIO  ASSOCIATION  OF  STATIONARY  ENGINEERS. 


board  of  examiners. 
President,  A.  E.  Edkins,  -  139  Borden  st. ,  Toronto. 

Vice-President,  R.  Dickinson,  -  Electric  Light  Co. ,  Hainilton. 
Registrar,  A.  M.  WiCKENS,       -  -     280  Berkeley  st. ,  Toronto. 

Treasurer,  R.  Mackie,       -  -  28  Napier  st. ,  Hamilton. 

Solicitor,  J.  A.  McAndrews,  -  Toronto. 

Toronto— A.  E.  Edkin^,  A.  M.  Wickens,  E.  J.  Phillips,  F.  Donaldson. 
Hamilton — P.  Stott,  R.  Mackie,  R.  Dickinson. 
Peterboro' — S.  Potter,  care  General  Electric  Co. 
Brantford — A.  Ames,  care  Patterson  &  Sons.  ■ 
Kingston — J.  Devlin  (Chief  Engineer  Penetentiary),  J.  Campbell. 
London— F.  Mitchell. 

Information  regarding  examinations  will  be  furnished  on  application  to 
any  member  of  the  Board. 


We  wish  to  state  to  readers  of  the  News  that  our  columns 
are  open  for  questions  of  general  interest  on  Electrical  and  Engi- 
neering topics,  and  would  request  all  our  readers  to  make  use  of 
them  for  this  object,  when  we  will  do  our  best  to  furnish 
suitable  replies. 

The  life  of  the  English  patent  on  the  Edison  incandescent 
lamp  expired  on  the  loth  of  November.  The  Canadian  patent 
will  expire  on  the  19th  of  November  next  year,  at  which  time  it 
is  believed  the  term  of  the  American  patent  will  likewise  end,  but 
on  this  point  there  seems  to  exist  some  uncertainty. 


Water  is  in  the  wrong  place  when  it  gets  inside  the  steam 
cylinder.  If  boiler  primes,  water  "will  be  sure  to  come  along 
with  the  steam,  but  it  may  be  separated  by  having  steam  pipe 
carried  past  the  cylinder,  and  a  branch  at  right  angles  to  convey 
the  steam.  The  steam  will  turn  the  corner,  and  the  water  pass 
straight  on. 

Some  Toronto  friends  we  hear  are  thinking  of  getting  together 
for  social  and  educational  purposes  an  Electric  Club,  similar  to 
that  in  vogue  in  Montreal.  We  understand  that  the  Montreal 
Club  have  at  one  of  their  late  meetings  adopted  a  new  set  of 
by-laws  and  constitution,  which  we  presume  will  be  forwarded 
to  any  inquirer  by  any  of  the  Club's  officers. 


Within  the  past  fortnight  a  successful  test  has  been  made  on 
the  Erie  canal  of  the  adaptability  of  the  trolley  system  for  the 
propulsion  of  canal  boats.  It  is  expected  that  the  substitution 
of  electricity  for  animal  power  for  this  purpose  will  be  the  means 
ot  reducing  by  one-half  the  cost  of  propulsion.  Another  effect 
will  be  to  restore  to  a  considerable  extent  competition  between 
water  and  rail  freight  transportation. 

A  strancje  fact  has  been  brought  to  light  by  Prof.  Cahart 
while  experimenting  in  arc  lighting,  viz.,  that  with  constant 
watts  in  an  arc  we  may  obtain  very  different  candle  powers  by 
varying  the  current  and  pressure  inversely,  still  keeping  the 
watts,  however,  constant.  With  450  watts  and  using  a  current 
of  8.4  amperes  he  procures  900  c.  p.  On  raising  the  current  to 
10  amperes  at  45  volts  he  only  gets  450  c.  p.  A  500  watt  arc, 
therefore,  gives  more  light  (/.  e.,  950  c.  p.  with  9  amperes  at  55 
volts;,  while  with  45  volts  1 1  amperes,  only  500  c.  p.  is  produced. 
This  is  an  item  which  has  been  discussed  by  various  Canadian 
electrical  men  before  this,  and  Prof  Cahart's  researches  will  in 
all  probability  settle  some  of  the  disputed  points. 
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Some  time  ago  the  utilization  of  the  power  of  the  Lachine 
Rapids  at  Montreal  was  spoken  of.  Upon  finding  the  numerous 
difificulties  which  would  be  involved  in  such  an  undertaking^ 
not  to  speak  of  the  fact  that  the  water  runs  up  hill  there  during 
a  flood  at  Montreal,  the  scheme  was  dropped.  Apparently  also 
is  the  project  of  the  Royal  Electric  Co.,  of  Montreal,  to  brmg 
power  from  the  Chambly  Rapids  on  the  Richelieu  River.  The 
Hurontario  Canal  which  is  to  supply  power  for  electrical  pur- 
poses, will  probably  end  up  in  like  manner.  This  in  some 
measure  bears  out  the  statements  made  by  many  intelligent 
electrical  engineers  that  a  good  economical  and  well  made 
steam  engine,  where  coal  is  at  a  fair  price,  is  more  to  be  depend- 
ed on  and  in  the  long  run  is  probably  as  cheap  as  water  power. 

Since  the  regrettable  accident  to  the  Rev.  Mr.  Botterell  in 
Montreal,  the  Montreal  Street  Railway  Co.  have  been  running 
their  cars  at  a  decidedly  slower  rate  in  response  to  the  clamor 
of  the  general  public.  The  accident  was  certainly  one  to  be 
regretted,  but  there  is  no  reason  for  the  clamor  to  have 
the  car  service  run  at  such  a  speed  that  it  is  impossible  for 
business  men  in  Cote  St.  Antoine  having  but  one  hour  for  din- 
ner to  go  home  there  and  get  it.  We  venture  to  state  that  the 
old  horse  car  system  produced  more  accidents  to  the  week  than 
the  electric  system  has  done  per  month  since  its  inauguration. 
When  the  horse  car  system  was  in  use,  the  cry  was  "  rapid 
transit";  when  rapid  transit  was  given,  the  cry  was  "too  quick," 
but  it  is  ever  thus.   

A  pump  is  said  to  lift  water.  This  phrase  often  leads  to  a 
misconception  of  t^e  true  working  of  a  pump.  There  are  pumps 
which  lift  water,  but  they  are  not  usually  found  in  connection 
with  steam  boilers.  The  ordinary  plunger  pump  "lifts  water" 
by  producing  a  vacuum  in  the  chamber  of  the  pump,  and  the 
pressure  of  the  atmosphere  then  forces  water  into  this  space. 
The  man  who  gets  a  clear  idea  of  this  operation,  will  know  that 
if  the  pump  is  not  getting  water,  he  must  look  out  for  one  or 
other  of  four  defects  :  ist.  He  will  see  that  the  packing  of  the 
pump  gland  is  right,  so  that  the  plunger  may  form  the  vacuum. 
2nd.  He  will  see  that  the  valves  are  in  place  and  free  to  open 
and  shut.  3rd.  He  will  look  out  for  any  air  leaks  or  obstructions 
in  suction  pipe.  4th.  He  will  make  sure  that  there  is  water  to 
lift  within  lifting  distance  from  the  pump. 

It  seems  strange  to  us  that  with  the  many  really  good  con- 
stant potential  arc  lamps  on  the  market,  even  tor  52  volt  alter- 
nating current,  that  there  are  not  more  of  them  used  in  place  of 
incandescent  lights.  Taking  a  current  of  10  amperes  we  only 
get  (on  152  volt  alternating  circuit)  160  c.  p.  in  all.  For  the  same 
'  current  expended  through  an  arc  and  its  accompanying  rheostat 
we  get  about  1200  c.  p.  This  at  ^  cent,  rate  would  cost  us  jYz 
I  cents  per  hour  to  burn.  On  the  other  hand  to  obtain  the  same 
candle  power  from  incandescent  lights  we  should  require  to  burn 
about  eighty  16  c.  p.  lights,  which  would  cost  60  cents  per  hour. 
Stations  which  are  heavily  loaded  and  have  no  room  at  present 
for  extension,  would  do  well  to  advocate  these  lamps,  as  they 
would  be  certain  to  give  satisfaction  in  many  places. 

In  the  Electrical  News  for  November  there  appeared  a 
I  letter  from  Mr.  D.  W.  Robb,  of  Amherst,  Nova  Scotia,  on  the 
I  relative  merits  of  high  versus  slow  speed  engines  for  electrical 
I  purposes.  The  writer  argued  the  case  on  behalf  of  the  high 
j  speed  engine  with  ability  and  fairness.  A  rejoinder  to  Mr. 
Robb  appears  in  the  present  issue  from  the  pen  of  Mr. 
W.  T.  Brown,  of  Gait.  The  subject  is  an  interesting 
one,  and  might  profitably  be  further  discussed,  and  for 
this  object  our  columns  are  at  the  disposal  of  readers  who  may 
desire  to  give  their  experience  or  express  their  views.  Another 
subject  which  is  engaging  considerable  .attention  at  present  is 
the  relative  advantages  of  horizontal  and  vertical  compound 
engines.  The  Toronto  Electric  Light  Company  and  the  Royal 
Electric  Company  have  recently  installed  large  new  engines  of 
the  vertical  type,  and  express  the  opinion  that  they  are  the 
engine  of  the  future,  while  on  the  other  hand  in  the  new  power 
station  of  the  Montreal  Street  Railway  Company,  horizontal 
engines  are  to  be  employed,  and  a  well-known  engineering  ex- 
pert of  that  city  in  conversation  with  the  writer  gave  it  as  his 
opinion  that  the  weight  of  advantage  was  on  the  side  of  the 
horizontal  engine.    What  do  our  readers  think  about  it  ? 


At  the  annnal  meeting  of  the  Montreal  Street  Railway  Com- 
pany, it  was  announced  that  the  franchises  for  the  construction 
of  electric  railways  in  the  suburbs  of  .St.  Cunegonde  and  St. 
Henri,  had  been  purchased  by  the  Board  of  Directors  for  the 
sum  of  $50,000.  This  is  an  illustration  of  the  means  by  which 
a  number  of  speculators  in  Montreal  will  achieve  wealth  without 
the  expenditure  of  efifort  which  is  usually  necessary  for  that  pur- 
pose. 'For  several  years  past  these  speculators  have  been  at 
work  with  the  object  of  securing  franchises  from  suburban  muni- 
cipalities for  the  construction  of  railways,  the  supply  of  water, 
power,  etc.  There  never  was  any  intention  on  the  part  of  these 
men  to  construct  the  works,  but  they  foresaw  that  in  a  very 
short  time  these  municipalities  would  be  annexed  to  the  city  and 
then  they  would  be  in  a  position  to  sell  their  franchises  to  the 
city  or  city  corporations,  at  handsome  prices.  The  purchase  by 
the  Montreal  Street  Railway  Company  is  the  first  of  the  harvest 
which  these  speculators  will  sooner  or  later  reap.  The  state- 
ment was  made  by  one  of  the  directors  of  the  Company,  that 
had  the  matter  been  brought  before  the  Legislature,  these 
franchises  would  have  been  annulled.  There  is  a  lesson  here 
for  the  City  of  Toronto  in  dealing  with  the  the  Georgian  Bay 
Canal  scheme.  It  has  been  clearly  shown  that  the  object  of  the 
promoters  of  this  scheme  is  to  secure  this  valuable  franchise  and 
sell  it  to  the  highest  bidder.  We  have  the  word  of  certain 
parties  that  they  would  be  willing,  in  the  event  of  this  franchise 
being  secured,  to  pay  $100,000  in  cash  for  it. 

The  annual  meeting  of  the  Montreal  Street  Railway  Company 
was  held  at  the  Company's  offices  in  Montreal,  on  the  8th  of 
November.    The  president,  in  his  address  to  the  stockholders, 
gave  some  information  regarding  the  operation  of  the  road, 
which    will   doubtless   be   of  interest   to  railway  managers. 
The  receipts  of  last   year   show   an   increase   of  30.02  per 
cent  over  1892,  and  52.63  per  cent  over  1891.    The  number  of 
passengers  carried  in  1893  was  17,177,952,  as  compared  with 
11,631,386,  in  the  previous  year,  and  9,837,257  in  1891.  After 
paying  into  the  city  treasury  4  per  cent  of  the  net  earnings, 
amounting  to  $28,365.96,  the  company  netted  a  profit  of  $116,- 
032.86,  as  against  $93,980.21,  in  1892.    The  expenses  amounted 
to  17  cents  per  car  mile,  and  the  management  was  subjected  to 
criticism  on  this  point.    It  was,  however,  pointed  out  by  the 
president  that  the  high  rate  of  expense  this  year  w.as  due  to 
the  disadvantageous  conditions  under  which  the  system  was 
operated,  owing  to  the  changing  of  the  system  and  improve- 
ment of  the  roadbed  and   pavements,  necessitating  the  use 
of  both  horses  and  electricity,  as  well  as  to  the  fact  that  the  com- 
pany, pending  the  completion  of  their  new  power  station,  were 
compelled  to  rent  the  necessary  power  at  a  pi  ice  considerably 
higher  than  it  is  expected  it  can  be  produced  by  their  own  plant 
now  being  installed.    It  is  estimated  that  when  the  conversion 
of  the  road  is  completed  and  the  power  station  in  operation,  the 
expense  per  mile  will  be  reduced  from  17  to  12  cents.  Fault 
was  found  by  some  of  the  shareholders  with  the  action  of  the 
managent  in  giving  to  Messrs.  Ross  and  Mackenzie,  without 
competition,  the  contract  for  the  construction  work  at  $30,000  per 
mile.    It  was  however,  pointed  out  by  the  president  that  the 
work  was  given  in  this  manner  owing  to  the  fact  that  the  com- 
pany were  obliged  to  have  a  certain  number  of  miles  of  road 
built  within  60  days.    It  was  also  pointed  out  that  the  price  at 
which  the  work  was  being  done  compares  favorably  with  the 
cost  of  similar  work  in  other  cities,  Cleveland  and  Toronto, 
for  example,  where  the  cost  was  $35,000  per  mile.    Mr.  Ross, 
one  of  the  contractors,  stated  that  he  had  offered  to  relinquish 
his  contract  at  any  time  that  the  company  might  desire.  These 
explanations  appeared  to  be  satisfactory  to  those  who  had  object- 
ed to  this  feature  of  the  company's  management,  and  the  old 
board  of  directors  was  re-elected.  The  company  was  also  author- 
ized to  make  application  to  the  Legislature  for  amendments 
to  its  charter  and  for  power  to  increase  the  capital  stock  to 
$5,000,000.    Mr.  H.  A.  Everett,  managing   director   of  the 
road,  has  tendered  his  resignation,  on  the  ground  that  his  con- 
nection with  the  street  railways  of  Cleveland  and  Toronto  de- 
mands all  hi?  attention.    Mr.  G.  C.  Cunningham  has  been  ap- 
pointed as  his  successor. 

The  proposition  made  to  the  city  Council  of  Belleville,  by  the  Canadian 
General  Electric  Company,  for  the  construction  of  an  electric  street  railway 
in  that  city,  is  meeting  with  favorable  consideration, 
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NOTES  FOR  ENGINEERS. 

What  makes  an  engine  pound?  If  the  question  were  put  the 
other  way — what  will  prevent  an  engine  from  pounding?  it  vyould 
to  some  be  more  reasonable.  Pounding  however,  asserts  itself, 
and  speaks  out  so  that  a  man  who  is  no  engineer  v^ill  know 
something  is  wrong,  and  will  be  ready  to  ask  what  makes  that 
pounding? 

Sometimes  the  cause  is  in  the  steam  cylinder.  Anything  loose 
about  the  piston  or  its  connection  to  the  piston  rod  will  cause  a 
knock.  A  little  wear  of  the  cylinder  when  the  counter  bore  has 
not  been  made  deep  enough,  and  a  little  ndge  forms,  upon 
which  the  piston  strikes  as  it  comes  to  the  end  of  the  cylinder. 
Sometimes  the  counter  bore  is  too  deep,  and  the  piston  rings 
spring  out  as  they  reach  it,  where  the  piston  is  made  with  nar- 
row rings. 

Any  of  these  causes  are  comparatively  easy  of  discovery  by  an 
experienced  man.  The  pounding  may  all  be  in  the  crank  shaft 
bearing.  If  it  is  not  e.xactly  true"  and  level  or  square  to  engine, 
there  will  be  pounding  as  it  revolves.  The  crank  pin  will  cer- 
tainlv  be  affected  in  that  case,  and  will  give  trouble  from  heat- 
ing or  cutting.  The  crosshead  connection  and  slides  are  iome- 
times  the  cause  because  of  not  being  quite  true  and  fair  with  the 
cylinder  and  motion  of  the  piston.  In  other  cases  every  bearing 
may  be  perfectly  true  and  fair,  and  yet  engine  will  thump  and 
pound  as  if  trying  to  break  itself  up. 

If  the  engineer  finds  all  as  true  and  fair  as  should  be,  and  yet 
the  pounding  continues,  he  should  get  engine  indicated  and  have 
diagrams  studied  by  someone  accustomed  to  the  problem  of 
valve  setting. 

It  is  necessary  for  successful  runnmg  of  an  engine,that  all  the 
bearing  sui faces  be  sufficiently  slack  to  allow  oil  to  flow  in  be- 
tween them.  When  piston  is  moving  forward,  the  slack  is  on 
the  opposite  side  of  the  bearing  from  what  it  is  when  the  dead 
centre  is  passed  and  piston  is  moving  in  the  opposite  direction. 
If  the  weight  of  the  moving  parts  and  the  counter  balances  be 
adjusted  to  the  speed  if  engine  and  pressure  of  steam,  there 
should  be  no  pounding,  but  in  many  cases  it  is  necessary  to  set 
valve  so  as  to  cushion  a  little  either  with  exhaust  steam  or  with 
live  steam,  so  as  to  take  up  the  slack  before  the  dead  centre  is 
passed.  Each  engine  has  to  be  studied  and  valve  set  so  as  to 
give  the  required  amount  and  no  more. 


QUESTIONS  AND  ANSWERS. 

M.  L.  D.,  Toronto,  asks :  Can  you  give  me  the  name  of  a 
Canadian  firm  who  manufacture  glass  insulators? 

Ans. — We  are  unable  to  give  the  desiied  information,  and 
would  feel  obliged  if  some  of  our  readers  would  do  so. 

"W.  N.,"  Hamilton,  Ont.,  writes: 

(i)  Will  you  explain  in  your  next  number,  the  way  to  put  a 
dynamo  right  when  it  has  changed  its  current,  that  is  when  the 
Current  is  reversed  ?  also  (2)  the  best  and  nearest  place  to  get 
books  treating  on  electricity  and  electrical  machinery? 

Ans. — If  the  dynamo  is  an  arc  machine,  and  it  is  necessary  to 
change  the  current  in  a  hurry  owing  to  the  lower  carbons  in 
lamps  being  in  danger  of  burning  out  too  soon,  the  trouble  can 
be  temporarily  overcome  by  reversing  the  plugs  on  the  switch- 
board, i.  e..  if  it  is  a  T.  &  H.  plant ;  turn  each  plug  upside  down 
on  switchboard,  so  that  the  current  enters  the  line  from  machine 
where  it  ordinarily  returns.  To  make  the  polarity  of  machine 
right,  take  off"  brushes  from  commutator,  or  you  will  convert  dy- 
namo into  a  motor,  and  take  a  positive  and  negative  wire  from 
another  dynamo  in  operation,  and  attach  the  live  positive  wire 
to  the  negative  binding  post  of  machine  to  be  changed,  and  at- 
tach the  negative  live  wire  to  the  positive  binding  post,  and  allow 
current  to  pass  through  a  few  moments.  The  machine  will  then 
be  found  to  be  right  polarity.  (2)  You  may  obtain  through  the 
Electric.'\L  News  any  electrical  books,  by  stating  what  books 
you  require. 


"Induction"  asks:  i.  Would  you  kindly  iniForm  me  through 
your  valuable  paper  where,  and  at  what  price  I  can  obtain  a 
book  that  will  give  me  practical  information  on  transformer  con- 
struction and  winding?  2.  What  metal  would  make  a  good  core 
for  a  transformer,  and  where  can  it  be  obtained?  3.  Is  there 
any  duty  on  burned  out  incandescent  lamps,  going  into  the 
United  States.  4.  Have  you  ever  noticed  that  the  customs 
charges  on  ist  and  2nd  quality  carbons,  are  the  same,  viz.  $2.50 
per  m.?  This  is  not  as  it  should  be,  as  it  means  50  per  cent,  on 
the  2nds. 

Ans. —  I.  "Transformers"  by  Caryl  D.  Haskins,  published  by 
the  Bubier  Publishing  Co.,  of  Lynn,  Mass.  Sold  by  electrical 
supply  houses  in  Montreal  at  $1.25.  2.  The  metal  must  be  iron. 
If  a  small  transfoi  mer,  annealed  iron  wire  will  do ;  if  large  enough 
to  warrant  it,  discs  cut  or  punched  out  of  soft  sheet  iron  with  piece 
of  tissue  paper  pasted  on  one  side.  Any  hardware  merchant  can 
procure  you  the  above.  If  the  iron  or  iion  wire  be  too  hard  it 
Can  be  softened  by  heating  to  a  bright  red  and  laying  it  em- 
bedded in  ashes  afterwards  to  cool  slowly.  3.  There  is  no  duty 
on  goods  sent  back  to  the  United  States  marked  "P'or  Repairs". 
The  case,  however,  must  be  examined  by  the  appraiser  at  the 
Examining  Warehouse  before  export,  so  that  it  can  be  identified 
when  returned.  4.  Customs  TarifT,  Department  No.  545,  Act  No. 
207  C,  reads ;  "Electt  ic  arc  light  carbons  or  carbon  points  not  ex- 


ceeding 12"  long,  $2.  50  per  1,000,  and  in  proportion  for  greater  or 
less  length."  We  should  judge  by  this  that  the  duty  is  the  same 
for  both  qualities. 


Jos.  Ogle,  Brantford,  writes:  Enclosed  you  will  find  a  rough 
sketch  of  a  heating  system  of  our  factory,  supposed  to  be  heated 
by  exhaust  steam  from  a  Wheelock  engine  i6"x38",  developing 
81  h.p.,  cutting  off  at  X  stroke,  having  a  6"  exhaust  pipe.  After 
exhausting  through  heater  there  is  a  4"  main  running  through 
engine  room  wall,  which  acts  as  a  header,  from  which  five  %" 
pipes  are  run  all  around  the  factory,  returning  to  starting  place, 
with  4  feet  of  a  fall,  and  having  a  2"  drip  pipe  at  end.  The  system 
is  overhead  and  12  feet  from  the  floor.  I  find  we  cannot  do 
justice  to  the  factory  in  heating  it  without  having  too  much  back 
pressure  on  engine  (which  I  consider  very  expensive  heating) 
also  an  abundance  of  steam  escaping  through  back  pressure 
valve  to  the  open  air.    Would  you  recommend  any  change  ? 

Ans. — In  first  place  his  6"  exhaust  from  engine  has  an  area  of 
28'27  sq.  in.  and  is  reduced  to  4"  beyond  heater  v/hich  has  an 
area  of  less  than  one  half  the  6  in.  pipe  ;  a  reduction  then  takes 
place  again  to  six  radiating  pipes  with  a  combinedarea  of  7'362 
s.q.  in,  and  to  make  matters  worsea  2"drip  is  placed  at  end  of  pipes. 
The  back  pressure  on  engine  is  due  to  your  i-.ot  having  area  suf- 
ficient in  your  heating  pipes.  Then  again  your  exhaust  steam 
has  to  travel  about  446  feet  after  it  leaves  the  exhaust  main,  and 
supposing  It  has  a  temperature  of  212'  when  leaving  the  engine 
(it  should  not  be  higher)  it  is  very  likely  that  it  is  condensed 
about  the  time  it  gets  half  way  round.  To  overcome  the  diffi- 
culty, we  would  suggest  that  you*cut  the  pipes  running  round 
factory  in  about  the  center  and  put  in  two  headers  each  having 
a  2"  return  drip,  which  you  can  run  to  your  tank  or  whereever 
you  like.  Then  run  a  4"  pipe  from  above  youi  present  4"  main 
and  attach  it  to  what  is  now  the  return  end  of  your  coil,  thus 
making  two  separate  coils.  Of  course  it  will  be  necessary  to 
give  the  pipes  the  necessary  fall  to  the  return  end.  If  an  ex- 
haust heating  system  is  properly  constructed  and  has  sufficient 
area  there  should  be  no  back  pressuie  on  engine  at  all  ;  in  fact 
there  should  be  partial  a  vacuum. 


MOONLIGHT  SCHEDULE  FOR  DECEMBER. 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of 
Hours. 

H.M. 

H.M. 

H.M. 

I  

P.  M.  50.0 

A.M. 

2.30 

9-30 

ti 

S.oo 

II 

3-30 

10.30 

3  

ir 

5.00 

1 1 

4-30 

11.30 

4  

II 

5.00 

II 

5-30 

12.30 

5  

T 1 

5.00 

II 

6. 10 

13.10 

6  

II 

5.00 

II 

6.10 

13.10 

7  

5.00 

6.10 

13.10 

8 

It 

5.00 

II 

6.10 

13.10 

9  

II 

5.00 

II 

6.10 

13.10 

10  

II 

5.20 

1 1 

6.10 

12.50 

II  

II 

6.20 

II 

6.20 

12.00 

12  

1 1 

7.20 

6.20 

1 1. 00 

13  

II 

8.30 

1 1 

6.20 

9.50 

14  

II 

9- 30 

II 

6.20 

8.50 

15  

II 

10.40 

1 1 

6.20 

7.40 

16  

1 1 

1 1. 00 

1 1 

6.20 

7.20 

17  

1 1.40 

18  

II 

6.20 

}  6.40 

19  

A.M.  12.50 

II 

6.20 

5-30 

20   

II 

2.10 

1 1 

6.20 

4.  lO 

21  

3.20 

II 

6.20 

3.00 

22  

No  light. 

No  light. 

23  

No  light. 

No  light. 

24  

No  light. 

No  light. 

25  

P.  M 

5.10 

P.  M.  8.50 

340 

26 

II 

5.10 

II 

10.00 

4.50 

27  

M 

5.10 

1 1 

1 1. 10 

6.00 

28 

II 

5.10 

A.  M. 

12.20 

7.10 

29  

1 1 

5.10 

1 1 

1.20 

8.10 

30. . . . , . 

1 1 

5.10 

II 

2.20 

9. 10 

31  

n 

5.10 

1 1 

3.20 

10.10 

Total, 

247.50 

,     Grand  Total,  2 

155-50 

The  Canadian  General  Electric  Company  put  in  successful  operation  a 
few  days  ago  their  new  incandescent  light  system  at  London,  Ont. 

The  Canadian  Locomotive  and  Engine  Co.,  of  Kingston  have  recently 
manufactured  for  the  School  of  Practical  Science,  Toronto,  a  solid  fly  wheel 
4  felt  in  diameter  and  weighing  r650  lbs.  This  wheel  has  been  placed  on 
a  dynamo  countershaft  which  makes  450  revolutions  per  minute.  Thus, 
the  wheel  has  a  periphery  velocity  of  5,900  revolutions  Owing  to  the  irregu- 
lar working  of  the  gas  engine  used  to  operate  the  laboratory  machinery,  the 
speed  of  the  countershaft  to  which  this  wheel  has  been  attached  was  for- 
merly subject  to  sudden  variations  up  to  20  pei-  cent,  rendering  the  use  of 
the  electrical  recording  instruments  by  the  students  impossible.  By  the  use 
of  this  fly  wheel  the  difficulty  has  been  almost  entirely  overcome,  the  great- 
est fluctuation  in  speed  at  present  being  3  per  cent,,  and  this  occurring  less 
suddenly  than  formerly. 
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STEAMBOAT  LIGHTING  BY  ELECTRICITY. 

By  R.  W.  Herring. 

The  lighting  of  steamboats  by  electricity  is  now  a  very  common  and 
ordinary  thing,  but  the  time  wa';,  and  not  very  long  since,  when  the  first 
steamship  fitted  with  an  electric  light  plant  was  a  great  marvel.  This  was 
about  thirteen  years  ago,  when  the  steamship  Columbia,  of  the  Oregon 
Railway  &  Navigation  Co.,  was  so  lighted.  It  appears  that  in  1879  the 
president  of  the  company,  Henry  Wellard,  conceived  the  idea  of  lighting 
every  room  on  board  the  steamer  Columbia  by  electricity.  By  his  orders 
and  under  suggestions  from  Mr.  Edison  himself,  Mr.  J.  C.  Henderson,  then 
advising  engineer  of  the  Oregon  Company,  wired  the  new  steamship,  using 
No.  n  for  mains  and  No.  32  wire  for  branches,  the  wire  used  being  Under- 
wirters  double  cotton  covered,  paraffined  and  painted  all  over. 

The  plant  consisted  of  four  dynamos,  one  of  which  was  run  as  an  exciter 
for  the  others.  All  of  these  machines  were  driven  from  a  countershaft 
directly  overhead,  the  countershaft  being  belted  to  a  pair  of  vertical  engines 
at  a  very  high  angle  in  order  to  economise  space. 

The  first  lamps  used  were  of  the  paper  carbon  variety,  and  were  found 
to  be  very  irregular  in  their  duration  of  life  and  so  liable  to  breakage  by 
heavy  shocks  that  it  was  found  best  to  suspend  them  directly  from  the  wires 
above  and  do  away  with  sockets  entirely.  The  lamps  bemg  surrounded 
by  a  ground  glass  globe  the  attachment  was  hidden  entirely,  the  lights  be- 
ing suspended  from  the  ceiling.  Later  on  these  lamps  were  replaced  by 
bamboo  carbon  lamps — these  gave  much  better  satisfaction.  It  was  some 
of  the  experiences  onboard  the  Columbia  that  led  to  the  introduction  of 
safety  valves. 

This  plant  is  described  in  one  of  the  old  Edison  bulletins  as  being 
the  first  plant  ever  put  in  operation  in  the  hands  of  strangers. 

The  only  plant  that  could  compete  in  the  ait  was  that  built  for  the  unfor- 
tunate exploring  steamer  Jennette,  now  lying  at  the  bottom  of  the  Arctic 
Ocean. 

Since  the  plant  was  thus  put  on  the  S.  S.  Columbia,  hundreds,  and  I 
might  say  thousands,  of  boats  have  been  equipped  with  the  electric  light. 

The  great  advantages  to  be  gamed  by  the  electric  light  are,  first,  that  of 
economy,  inasmuch  as  it  does  not  require  the  services  of  an  attendant  to 
trim  and  light  the  lamps.  There  is  also  much  less  expense  for  breakage  ; 
besides  it  is  much  cheaper  than  oil.  I  might  here  say  that  the  quantity  of 
oil  used  for  lighting  purposes  only  on  some  of  the  largest  steamers,  will 
average  nearly  two  barrels  per  week.  The  next  very  important  pcint  is  that 
of  safety  from  fire,  as  no  matches  are  required,  and  all  danger  of  explosion 
from  coal  oil  lamps  is  overcome,  and  there  is  no  necessity  to  keep  the  doors 
and  windows  closed  to  keep  the  lamps  from  smoking  the  chimneys  or  from 
being  blown  out.  The  electric  light  is  also  perfectly  clean  and  does  not 
give  oft  any  unpleasant  odor  as  is  the  case  with  lamps  or  candles.  This 
alone  is  a  great  advantage,  especially  in  rooms  where  passengers  are  sea  sick. 

All  this  is  true,  but  the  incandescent  light  has  so  thoroughly  gained  the 
day  that  argument  has  no  longer  to  be  made  on  these  lines  ;  in  fact  there  is 
no  need  to  make  any  argument  at  all  for  a  first  class  passenger  steamer  not 
equipped  with  electricity  is  something  to  be  considered  far  behind  the  times. 

Now,  as  I  am  directly  interested  in  this  particular  branch  of  electric 
lighting  through  my  connection  with  the  Richelieu  and  Ontario  Navigation 
Company,  I  will  endeavor  to  give  you  a  brief  description  of  a  few  of  the 
different  plants  under  my  charge. 

First,  I  will  mention  that  of  the  steamer  Carolina,  which  was  purchased  by 
the  company  and  brought  on  herefrom  Baltimore  last  spring.  This  plant 
was  installed,  I  should  say,  aboutt  five  or  six  years  ago.  It  consists  of  a  250 
light  Edison  dynamo  of  the  type  usually  built  at  that  time,  belted  directly 
to  a  30  h.  p.  Armington  &  Sims  High  Speed  Engine.  The  mains  which 
consisted  of  a  pair  it  No.  2  Okonite  wires  running  direct  from  the  machine  to 
the  ceiling  and  there  soldered  into  two  pair  of  No.  4  wire,  one  pair  running 
forward  and  one  aft  through  a  bank  of  bianch  cut-outs  ;  from  these  cut-outs 
branches  were  run  in  moulding  to  all  the  different  parts  of  the  boat,  the 
dynamo  room  being  situated  almost  midship,  it  was  a  very  good  point  of 
distribution. 

There  was  no  switchboard  or  instruments  of  any  description  excepting  the 
Rheostat.  The  main  siloon  is  lighted  by  one'elegant  sixteen  light  electrolier 
which  is  nicely  fitted  with  six  o  1  lamps  for  use  in  case  of  emergency ;  there 
are  also  one  four  a  d  one  six  light  fixture  besides  numerous  side  brackets 
which  give  a  very  fine  effect.  The  saloon  forward  is  also  very  nicely  lighted 
after  the  same  style.  The  dining  saloon  is  lighted  by  a  very  neat  two  light 
combination  fixture  over  each  table.  The  ladies'  cabin  is  also  well  lighted. 
There  is  also  a  light  in  each  s  ateroom,  in  all  passages,  washrooms,  lava-^ 
tories,  etc.  The  wires  running  to  these  single  lights  are  soldered  on  to  the^ 
mains  in  the  moulding  and  coming  out  one  side  passing  through  a  single 
pole  fuse  block  and  then  down  to  a  vamp  switch  and  up  to  the  light  which 
is  on  [he  ceiling,  the  other  wire  running  direct  from  the  main  to  the  light. 
The  wire  used  for  these  small  branches  was  No.  18  Habershaw,  and  was 
stapled  in  grooves  cut  in  the  woodwork,  which  when  painted  made  a  very 
neat  job,  but  hardly  in  accordance  with  our  wiring  rules  ot  to-day.  Each 
socket  was  attached  to  the  ceiling  with  a  small  spiral  brass  spring,  which 
greatly  relieved  the  lamp  from  the  vibration  of  the  boat.  They  also  used 
electricity  for  the  mast  head  and  side  lights.  These  were  fed  by  a  cable 
passing  through  a  rubber  tub^,  the  wire  being  attached  to  a  plug  which 
fitted  a  receptacle  which  was  fitted  to  a  block  of  hardwood  made  to  fit  inside 
the  different  lanterns  and  wired  for  two  lamps,  one  lamp  being  wired  in 
series  with  a  relay  which,  when  the  current  was  on  opened  the  circuit  con- 
necting lamp  2,  so  that  in  case  No.  i  should  burn  out  the  circuit  would  be 
broken  and  No.  2  be  immediately  closed,  thus  doubly  insuring  a  constant 
light  ;  these  lights  are  governed  by  a  switch  in  the  pilot  house. 

I  will  also  give  you  a  few  particulars  of  the  plant  on  board  the  steamer 
Quebec,  which  is  one  of  the  largest  and  best  equipped  passenger  boats  in 
Canada,  and  is  fitted  especially  for  night  service.  The  electric  light  plant 
consists  of  a  300  light  no  volt  T.  &  H.  dynamo,  manufactured  by  the  Royal 
Electric  Co. ,  Montreal.  This  machine  turns  1200  revolutions  per  minute. 
It  is  belted  direct  to  a  Robb-Armstrong  high  speed  engine  turning  235  revo- 
lutions per  minute.  The  steam  is  supplied  by  a  boiler  put  in  especially  for 
this  purpose. 

The  mains,  which  are  of  No.  o  wire,  run  direct  from  the  machine  to  the 
ceiling  and  then  to  the  busbars  on  the  switchboard,  which  is  made  of  black 
walnut  and  fitted  with  four  single  pole  knife  switches,  mounted  on  slate 
bases  ;  it  is  also  arranged  with  a  voltmeter  and  rheostat.  The  branches  are 
taken  off  the  busbars,  which  extend  across  the  lower  portion  of  the  switch 
board,  the  branches  passing  upwards  into  a  bank  of  cut-outs  immediately 
above  the  switchboard,  one  side  of  each  set  passing  through  a  switch  ;  from 
the  cut-outs  the  branches  run  in  moulding  to  the  different  parts  of  the  boat. 
The  main  saloon  which  is  about  two  hundred  and  fifty  feet  long,  is  lighted 
by  four  nine  light  and  two  four  light  electroliers,,  besides  a  number  of  side 
lights  on  brackets  ;  there  is  also  a  light  in  each  stateroom,  of  which  there 
are  about  one  hundred  and  fifiy.  The  washrooms,  lavatories,  passages  and 
promenade  deck  aie  also  well  lighted.  The  dining  room  is  nicely  arranged 
with  lights  directly  over  each  table,  and  is  also  equipped  with  revolving 
electric  fans,  which  have  a  very  pleasant  effect.    The  main  deck,  engine 
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room,  mess-rooms  and  forecastle  are  lighted  by  lamps  placed  in  receptacles 
attached  directly  to  the  ceiling.  The  circuits  and  switches  are  arranged  so 
that  only  part  of  the  lights  on  the  main  deck  and  saloon  can  be  turned  oft 
or  on  as  desired.  In  all  there  are  about  300  lights  on  this  boa'.  I  might 
say  here  in  regard  to  the  engine  and  dynamo  which  were  put  on  board  last 
spring,  that  we  have  not  had  the  least  trouble  with  them  in  any  way,  and 
that  they  have  given  perfect  satisfaction. 

I  will  also  give  you  a  few  particulars  of  our  new  steamer  Columbian  which 
was  built  two  years  ago  especially  for  this  company  by  the  Delaware  River 
Iron  .Sqip  Building  Company,  of  Chester,  Pa. 

She  is  fitted  up  with  all  modern  improvements.  She  is  a  twin  screw 
steamer,  being  diiven  by  two  triple  expansion  engines  of  the  latest  type 
working  with  a  steam  pressure  of  120  lbs.  to  the  square  inch. 

The  electric  light  plant  consists  of  a  150  light  Edison  dynamo  of  the 
latest  type,  belied  directly  to  a  C^ase  automatic  high  speed  engine  running  at 
620  rev.  per  minute,  with  120  lbs.  steam  pressure.  The  switch-board 
which  is  made  of  black  walnut,  is  fitted  with  two  50  amp.  D.  P.  switches 
and  four  25  amp.  O.  P.  switches,  also  a  Weston  volt  meter  and  ammeter, 
a  ground  detector  and  two  50  amp.  branch  cut-outs  and  rheostat.  TTie 
mains  run  from  the  machine  into  the  two  50  amp.  cut  outs,  one  leg  passing 
through  the  ammeter.  From  one  of  these  cut-outs  two  branches  are  taken 
to  supply  the  main  deck,  one  running  forward  and  one  aft.  I'rom  the 
other  cut-out  a  set  of  mains  is  run  up  to  the  saloon  deck  midshipt  into  a 
lank  of  four  cut-outs,  from  which  run  four  branches,  two  for  each  side  of 
the  saloon,  one  running  forward  and  the  other  aft.  Just  below  each  cut-out 
there  is  a  switch  on  each  branch,  so  that  the  light  can  be  turned  on  or  off 
in  any  part  of  the  saloon  as  required.  The  cut-outs  are  nicely  arranged  in 
a  neat  case  on  the  wall,  with  a  glass  door  which  is  fastened  with  lock  and 
key. 

The  wire  used  in  the  installation  of  this  plant  is  the  Grimshaw  white  core, 
and  is  run  in  a  very  neat  moulding  fastened  with  brass  screws  and  very 
neatly  put  up.  The  saloon  is  nicely  lighted  with  center  electroliers  and 
side  brackets.  There  is  a  light  in  each  stateroom,  each  light  being  coii- 
trolled  by  a  switch  and  protected  by  a  small  porcelain  fuse  block  set  neatly 
in  the  moulding  with  a  mica  cover  and  containing  i  amp.  fuse  link.  The 
fixtures  are  of  very  tasteful  design  and  are  made  of  brass  with  black  trim- 
mings. 

We  have  several  other  steamers  lighted  by  electricity,  but  the  few  details 
I  have  given  you  I  think  will  be  sufficient  to  give  you  some  idea  of  the 
construction  and  working  of  an  electric  light  plant  on  board  ship.  I  might 
here  say  that  you  will  scarcely  ever  find  two  steamers  equipped  just  alike 
as  there  are  a  great  many  things  to  be  taken  into  consideration  before  in- 
stalling an  electric  light  plant  on  board  a  steam  boat,  such  as  suitable 
location  for  plant,  steam  pressure  of  main  boilers  ;  if  it  is  necessary  to  put 
in  an  extra  boiler;  to  find  a  suitable  place  to  put  it.  &c.  Then  in  regard  to 
wirng  and  switches,  some  boats  running  only  at  night  require  to  be  lighted 
all  through  from  dark  till  daylight  ;  in  others  running  day  and  nignt  there 
are  parts  which  require  to  be  ligeted  in  the  daytime  as  well  as  the  night; 
therefore  the  wiring  and  switches  must  be  put  in,  to  fill,  as  far  as  possible, 
these  requirements.  There  is  no  doubt  that  in  the  future  all  these  and  many 
other  necessary  items  will  be  taken  into  consideration  when  new  boats 
are  built,  and  thus  do  away  with  the  many  disadvantages  we  have  to  con- 
tend with  in  wiring  and  fitting  up  boats  after  they  have  been  completed. 

Some  steamers  also  carry  search  lights,  but  so  far  these  are  mostly  used 
on  war  vessels  for  signalling  purposes  and  for  locating  objects  at  a  distance. 
On  river  steamers  they  are  not  considered  to  be  of  any  great  advantage  and 
are  looked  upon  more  as  an  expensive  luxury  than  a  necessity  as  it  is  found 
that  in  order  to  operate  a  search  light  properly  it  is  necessary  to  have  a 
practical  man  for  that  purpose,  which  is  quite  an  extra  cpense,  as  the 
plant  is  nearly  always  looked  after  by  one  of  the  engineers  and  does  not  re- 
quire an  extra  man. 

There  is  another  system  of  wiring  which  has  been  used  on  some  steamers, 
mostly  vessels  made  almost  entirely  of  iron  or  steel,  such  as  war  vessels. 
We  have  what  is  called  the  two  wire  system  and  the  three  wire  system,  but 
the  system  I  allude  to  should,  I  think,  be  called  the  one  wire  system,  in- 
asmuch as  only  one  wire  is  used,  the  iron  hull  of  the  vessel  being  used  for 
the  negative  or  return,  one  pole  of  the  dynamo  being  grounded  on  the 
ironwork  of  the  vessel  and  one  wire  run  to  each  light,  the  opposite  side 
being  also  grounded  on  the  ironwork,  but  as  I  have  bad  no  experience  with 
this  style  of  wiring  I  would  not  recommend  it,  and  you  must  be  your  own 
judges  ot  the  practicability  of  the  scheme. 

I  might  say  in  conclusion  concerning  the  wonderful  advances  and  im- 
provements which  has  taken  place  within  the  last  few  years  in  all  branches 
of  the  electrical  business,  that  I  believe  the  lime  is  not  far  distant  when  the 
business  will  be  divided  up  so  that  a  man  in  ordei  to  be  successful  will  have 
to  give  all  his  time  and  attention  to  one  particular  branch,  and  will  not  be 
expected  as  he  now  is,  if  he  calls  himself  an  electrician,  to  tackle  anything 
from  a  common  door  bell  to  a  street  car  motor  or  a  5000  light  alternator, 
and  I  believe  that  steamboat  lighting  will  be  one  of  the  important  branches 
of  the  elealrical  business. 


SPARKS.  ^  ,  , 

The  town  ot  Knowlton,  Que.,  is  to  be  lighted  by  electricity. 

The  contract  for  the  electrical  machinery  required  by  the.  Cataract  Con- 
struction Company,  at  Niagara,  has  lately  been  awarded  to  the  Westing- 
house  Company,  who  will  employ  the  Tesla  multiphase  system.  There  will 
be  employed  3  generators  of  5,000  h.  p.  each,  with  corresponding  motors 
and  accessories.  These  machines  will  generate  2,000  to  2,400  volts.  The 
E.  M.  F.  will  be  increased  or  lowered  by  transformers. 

The  Royal  Electric  Company  of  Montreal,  have  just  completed  and  suc- 
cessfully tested  a  5,000  light  machine,  for  the  Standard  Electric  Company 
of  Ottawa.  This  is  said  to  be  the  largest  machine  yet  manufactured  in 
Canada.  The  company  have  commenced  work  on  the  foundation  of  a  new 
boiler  and  engine  house  adjoining  their  present  station.  The  size  of  the 
boiler  house  will  be  66  feet  square,  and  of  the  engine  house.  53  by  96  feet. 

The  new  power  house  of  the  Ottawa  Electric  Street  Railway  is  being 
roofed  in.  There  have  been  placed  in  position  by  Messrs.  Wm.  Kennedy 
&  Sons,  Owen  Sound,  two  water  wheels,  each  160  inches  in  diameter,  and 
capable  of  generating  500  h.  p.  These  wheels  will  be  used  to  operate  two 
400  h.  p.  dynamos.  Two  additional  wheels  will  be  installed  at  a  later 
date.  Ifrom  900  to  1,000  h.  p.  will  be  employed  in  the  operation  of  the 
street  railway  system  during  the  winter. 

At  St.  Anne  du  Sault,  a  few  days  ago,  a  boiler  exploded  in  a  shingle 
mill,  causing  the  death  of  three  men  and  injuring  several  others,  besides 
causing  serious  damage  to  property.  This  boiler  had  previously  been 
examined  in  the  establishment  of  a  second-hand  machinery  dealer,  and 
had  been  pronounced  unfit  for  steam  piessure.  Notwithstanding,  it  was 
sold  and  put  into  use,  and  after  having  been  in  use  only  five  days,  it  ex- 
ploded with  the  result  stated.  If  machinery  dealers  will  sell  boilers  of 
such  character,  it  is  time  that  the  Government  should  insist  upon  projjer 
inspection  of  steam  boilers. 
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Note.— Secretaries  of  the  various  Associations  are  requested  to  forward  us  matteJ 
for  publication  in  this  Department  not  later  than  the  20th  of  each  month. 


ANNUAL  DINNER  OF  TORONTO  NO.  I. 
The  seventh  annual  dinner  of  Toronto  No.  i  took  place  at  the 
Avondale  Hotel,  Toronto,  on  the  evening  of  Nov.  23rd.  The 
attendance  was  considerably  larger  than  on  any  previous  occa- 
sion. Unfortunately  the  accommodation  provided  was  not  ade- 
quate, so  that  it  was  found  impossible  to  seat  at  once  all  the 
guests.  This  contingency  will  no  doubt  be  provided  for  in  the 
future. 

Among  those  present  were  noticed  the  following  : 

Toronto — Prof.  Galbraith,  Principal  School  of  Practical 
Science  ;  Mr.  Cassidy,  Editor  Canadian  Manufacturer ;  Jno. 
Gait,  C.  E.,M.E.  ;  J.  Inghs  ;  A.  E.  Edkins,  Prov.  Dep.  for  Ontario; 
A.  M.  Wickens,  Dist.  Dep  ;  Wm.  Sutton,  Vice-Pres.  Executive  ; 
W.  G.  Blackgrove,  Treas.  Executive  ;  W.  Philip,  Pres.  Toronto 
No.  I  ;  W.  Butler,  Vice-Pres.  Toronto  No.  i  ;  Ed.  Philip, 
Geo.  Gilchrist,  John  Fox,  H.  E.  Terry,  Samuel  Thompson, 
Ceo.  Fowler,  Geo.  Mooring,  Fin.  Sec'y  Toronto  No.  i  ;  C. 
Mosley ;  W.  L.  Oathwaites  ;  J.  Barber  ;  Wm.  P.  Sutton  ; 
Huggett  ;  Ed.  Appleton  ;  Alex.  Fraser,  Secy-Treas.  Boiler  In- 
spection and  Insurance  Co.  ;  John  Perkins  ;  Geo.  Grant  ;  A.  S. 
Wilson;  J.  Sanrioll  ;  James  Wadge  ;  F.  Tushingham  ;  Mr. 
Crosby,  Chief  Engineer  T.  Street  Ry.  Plant  ;  S.  Mathews,  Asst. 
Eng.  T.  St.  Ry.  Plant ;  F.  Forster  ;  David  McCulloch.;  Ed. 
Ash  ;  R.  Waterson ;  F.  Smith,  Sec'y  Marine  Engineer's  Associa- 
tion ;  Geo.  Gore  ;  Geo.  Haworth  ;  Walter  Lewis  ;  J.  Johnson  ; 
John  Day  ;  Fred.  Day  ;  George  Thompson. 

Hamilton  No.  i. — Robert  Mackie,  Dist.  Deputy  ;  Duncan 
Robertson  ;  J.  Langdon  ;  R.  Chillman. 

Kingston  No.  10. — Jas.  Devhn,  President. 

Gait— W.  T.  Brown. 

Brantford  No.  4. — Arthur  Ames. 

After  ample  justice  had  been  done  at  the  festive  board,  the 
toast  list  was  proceeded  with. 

Mr.  Wilson  Phillips,  President  of  Toronto  No.  i,  occupied  the 
chair,  and  made  some  brief  remarks  expressive  of  his  pleasure  at 
seeing  so  large  a  number  present.  The  toast  of  the  "Queen" 
having  been  duly  honored,  the  Chairman  proposed  the  toast  of 
"  Canada,  Our  Home,"  and  coupled  therewith  the  names  of  Mr. 
Cassidy,  of  the  Canadian  Manufacturer^  and  Mr.  Burton. 

In  reply  Mr.  Cassidy  said  that  only  a  short  time  ago  Canada 
was  an  unknown  country,  but  to-day  it  was  one  of  the  foremost 
countries  of  the  earth.  The  cause  of  the  rapid  development 
which  had  been  made  was  chiefly  the  enterprise  and  ability  of 
such  men  as  were  here  to-night,  men  who  were  interes*^ed  in  the 
industries  of  the  land.  The  Government  had  very  wisely  pro- 
vided that  marine  engineers  must  be  licensed,  but  it  was  not  so 
in  the  case  of  stationary  engineers.  He  thought  it  would  be  in 
the  interest  of  all  engineers  if  the  Government  would  compel  the 
licensmg  of  engineers,  in  order  that  only  competent  men  would 
be  allowed  to  operate  steam  plants.  It  should  be  and  no  doubt 
was  the  desire  of  steam  users  to  improve  the  standard  of  en- 
gineers, and  they  should  lend  a  ready  hand  withthat  end  in  view. 

Mr.  Burton  was  then  called  upon,  but  did  not  respond. 

"Toronto,  the  Queen  City  of  the  West"  brought  a  response 
from  Aid.  Bell  who  referred  to  the  benefit  derived  by  citizens 
from  the  formation  of  the  C.  A.  S.  E.  They  had  taken  a  stand 
to  benefit  the  public  as  well  as  themselves.  In  1868  the  speaker 
and  two  or  three  others  tried  to  start  an  association  but  were 
unsuccessful.  However,  since  the  formation  of  the  present  or- 
ganization great  strides  had  been  made,  and  its  influence  was 
being  felt  all  over  the  land.  He  fully  agreed  with  Mr.  Cassidy's 
remarks  regarding  the  licensing  of  engineers,  and  would  like  to 
see  every  stationary  engineer  a  member  of  this  association. 

The  toast  next  in  order  was  "Our  Educational  Interest,"  which 
was  acknowledged  by  Prof.  Galbraith,  of  the  School  of  Practical 
Science,  and  Mr.  John  Gait,  C.  E. 

Prof.  Galbraith  congiatulated  the  members  that  during  the 
present  depression  there  appeared  so  few  signs  of  hard  times 
among  the  engineers.  One  great  cause  of  trouble  in  the  present 
age  was  strikes  on  the  part  of  employees.  The  C.  A.  S.  E. 
was  promoted  to  raise  the  standard  of  engineers,  and  this  was 
the  fair  way  to  get  their  proportion  of  the  profits.  The  trade 
unions  should  not  try  to  force  employers  to  put  all  employes  on 
equal  pay.  For  wage  earners  the  true  principle  was  for  every 
employee  to  do  his  best,  not  to  try  to  estimate  his  own  wages, 
for  he  would  be  left  behmd  in  time  of  depression.  The  ambitious 
man  is  the  man  who  endeavors  to  do  his  best  for  his  employer; 
the  other  man  has  no  ambition  who  measures  his  services  by 
his  pay.  Engineers  should  educate  themselves  to  take  a  broad 
view.  With  regard  to  educational  work  he  could  only  say  that 
they  had  exceeded  all  expectations  both  in  the  School  of  Science 
and  Toronto  Technical  School.  The  speaker  also  leferred  to 
the  advancement  of  electrical  engineermg,  concluding  his  re- 
marks by  inviting  all  the  members  to  a  test  of  a  steam  plant  to 
to  be  held  at  the  School  of  Science  on  Friday  evenint^,  the  ist 
of  December,  from  7  to  1 1  o'clock. 

Mr.  (ialt  could  remember  well  the  formation  of  the  C.  A.  S. 
E.  It  had  been  formed  on  educational  lines,  and  education 
was  an  important  and  valuable  feature  of  the  association.  The 
engineer  of  the  past  would  be  brushed  aside  if  he  did  not  keep 


pace  with  the  developments  in  electrical  and  steam  engineering 
The  effects  of  the  C.  A.  S.  E.  were  being  felt  all  over  the  Do- 
minion. There  was  no  question  that  a  certificate  of  this  associa- 
tion was  a  guarantee  of  a  good  honest  and  suceessful  engineer. 
With  regard  to  a  Government  license,  he  thought  the  stationary 
engineers'  association  was  fast  becoming  as  important  or  more 
so  that  the  Crnadian  Society  of  Civil  Engineeis,  of  which  he  was 
a  member.  This  society  was  in  a  similar  position  regarding  a 
license  law  but  had  no  fear  of  the  future,  and  when  the  time 
came  he  thought  there  would  be  no  difficulty  in  obtaining  it. 
Regarding  steam  engines,  for  a  time  nothing  was  talked  of  but 
high  speed  engines,  but  there  seemed  to  be  a  growing  tendency 
at  present  towards  the  old  style  of  slow  speed  engines.  It  was 
with  a  view  to  meet  this  demand  that  multipolar  dynamos  were 
being  constructed.  We  will  now  have  ordinary  slow  speed  en- 
gines running  dynamos  and  generators.  Mr.  Gait  thought  that 
it  was  only  a  question  of  time  when  the  Canadian  Association  of 
Stationary  Engineers  would  be  recognized  as  the  only  body  of 
mechanical  engineers  of  importance  in  the  land. 

Mr.  W.  T.  Brown  was  then  called  upon  to  respond  to  the 
toast,  "Our  Manufacturing  Interests."  In  a  few  well  chosen 
remarks,  Mr.  Brown  urged  upon  those  present  the  advantage  to 
be  derived  from  self  education.  The  best  engineers  were  those 
who  studied  all  the  details,  and  took  an  interest  in  themselves, 
their  employers  and  their  plant.  He  was  glad  to  see  that  in 
small  towns  where  there  was  no  branch  of  the  C.  A.  S.  E.,  en- 
gineers were  endeavoring  to  secure  all  the  information  they  could, 
and  no  doubt  the  society  would  soon  spread  to  the  smaller 
towns  also. 

Mr  O.  P.  St.  John,  also  made  a  brief  reply,  contrasting  the 
position  of  the  engineer  of  to-day  with  that  of  the  engineer  in 
the  past.  At  one  time  all  that  was  necessary  for  an  engine  to 
do  was  to  start  and  to  stop  the  engme,  and  to  keep  the  plant 
running  as  long  as  possible,  but  times  have  changed,  and  there 
now  exists  among  engineers  a  friendly  spirit  to  excel,  to  obtain 
information,  and  to  handle  their  plant  with  economy  and  efficien- 
cy. Mr.  St  John  also  referred  to  the  fact  that  steam  users  were, 
gradually  coming  back  to  slow  speed  engines  and  he  was  cer- 
tain there  was  greater  economy  with  the  long  stroke  engine. 

Mr.  Perkins,  jr.,  also  made  some  remarks  in  reply  to  this  toast. 

The  "Executive  Council  C.  A.  S.  E.,"  was  responded  to  by 
Bro.  A.  E.  Edkins,  who  thanked  those  present  for  the  hearty 
manner  in  which  the  toast  had  been  received.  He  regretted 
that  their  Executive  President,  Bro.  George  Hunt,  was  unable  to 
be  present  in  his  official  capacity,  as  he  certainly  would  have  re- 
ceived a  very  hearty  welcome.  He  thought  the  outlook  for  the 
coming  year  was  bright  for  the  association.  Since  their  meeting 
in  Montreal  an  association  had  been  started  in  Kingston,  with 
a  membership  of  30.  He  found  it  difficult  to  organize  new  asso- 
ciations in  small  towns,  which  was  no  doubt  due  to  a  great  ex- 
tent to  indifference,  but  some  improvement  wa"s  taking  place. 
Papers  on  steam  engineering  had  been  read  and  published,  and 
these  papers  were  being  read  and  studied  by  the  engineers 
throughout  the  country,  and  as  a  consequence  more  interest  was 
being  taken  in  the  C.  A.  S.  E.  The  demand  for  engineers  for 
electricity  was  increasing,  and  he  urged  the  engineers  to  study 
along  this  line.  When  we  take  into  consideration  the  large 
number  of  compound  and  even  triple  expansion  engines  which 
are  now  being  sent  out  of  the  shops  for  stationary  purposes, 
compared  with  a  few  years  ago,  we  can  more  readily  see  the 
necessity  for  such  an  organization  as  the  C.  A.  S.  E.  An  organiza- 
tion in  which  men  can  exchange  views  on  matters  affecting  their 
every-day  duties  was  certainly  a  great  benefit,  and  was  deserving 
of  public  support,  but  more  especially  of  the  support  of  steam 
users.  The  association  had  nothing  to  be  ashamed  of,  but  a 
great  deal  to  be  proud  of,  as  they  were  not  working  against  em- 
ployers, but  to  benefit  them. 

Mr.  Edkins  thought  that  all  steam  users  should  be  honorary 
members  of  the  association  ;  they  would  be  gladly  welcome  as 
such.  It  was  only  a  matter  of  time  when  there  would  be  a  branch 
of  the  association  in  every  town  where  ten  or  fifteen  engineers 
were  employed. 

Mr.  Grant  was  then  called  upon  to  respond  to  the  toast  of  the 
"Amalgamated  Engineers."  He  remarked  that  this  society  was 
different  from  the  C.  A.  S.  E.,  inasmuch  as  it  was  a  trades 
organization,  but  nevertheless  they  did  not  rush  into  strikes  on 
every  occasion.  They  thoroughly  understood  the  law  of  supply 
and  demand.  In  1851  there  were  <x  number  of  sectional  societies 
in  England,  but  being  so  scattered  they  found  they  had  no 
power  to  improve  their  condition.  Some  of  the  leading  men 
proposed  amalgamation  which  was  consummated  in  that  year, 
although  it  met  with  great  opposition  by  employers,  who  did 
their  utmost  to  destroy  it.  The  speaker  produced  some  figures 
showing  the  extent  to  which  the  society  had  grown,  and  referred 
to  the  improved  position  of  the  steam  engineer  of  to-day. 

After  the  toast  of  "Old  Toronto  No.  i  "had  been  drunk  with 
enthusiasm,  Mr.  A.  M.  Wickens  was  asked  to  say  a  few  words  in 
reply.  He  referred  to  the  formation  of  the  association,  which 
was  commenced  by  eleven  members,  and  the  success  which  had 
attended  their  efforts,  notwithstanding  the  opposition  which  had 
been  met  with.  Some  steam  users  seemed  to  have  the  idea  that 
any  person  could  operate  a  steam  plant,  and  incompetent  men 
were  engaged  who  would  undertake  the  work,  the  result  being 
they  got  into  trouble.  With  regard  to  a  license  law,  Mr.  Wick- 
ens said  that  after  three  years  of  persistent  work,  the  Legislature 
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had  granted  a  permissive  law,  under  which  a  Board  of  Kxam- 
iners  had  been  appointed.  This  I5oard  had  granted  hundreds 
of  certificates.  Toronto  No.  1  had  spent  $850  for  education 
and  legislation.  The  co-operation  of  all  employers  was  solicited. 
Not  long  ago  the  speaker  was  called  upon  to  examine  a  boiler, 
the  botton  of  which  had  been  burnt  out,  and  he  found  that  the 
man  in  charge  had  been  firing  away  for  seven  hours  without  any 
water  in  the  boiler.  Some  figures  were  then  given  showing  the 
number  of  explosionb  per  year  and  the  results  thereof. 

There  was  no  representative  present  to  respond  to  the  toast, 
"The  Marine  and  Locomotive  Engineers." 

"Hamilton  Association"  was  responded  to  by  Messrs.  R. 
Mackie  and  Jas.  Langdon. 

When  Mr.  Devlin  rose  to  respond  to  "  Kingston  No.  10,"  he 
was  greeted  v/ith  loud  applause,  this  association  being  the  last 
one  to  cast  in  its  lot  with  the  C.  A.  S.  E.  Mr.  Devlin  hoped 
the  time  would  soon  come  when  an  engineer  would  be  compelled 
to  hold  a  certificate  in  order  to  operate  a  steam  plant. 

After  the  health  of  the  various  branches  of  the  association  and 
of  the  "Press"  had  been  drunk,  the  most  successful  annual 
dinner  of  the  C.  A.  S.  E.  since  organization,  was  brought  to  a 
close  by  the  singing  ot  "God  Save  the  Queen." 

The  Committee  who  had  charge  of  the  dinner,  and  to  whom 
great  praise  is  due  for  its  success,  was  composed  of  Messrs. 
Samuel  Thomson,  Chairman ;  H.  E.Terry,  Sec-Treasurer;  A. 
E.  Edkins,  W.  G.  Blackgrove,  J.  Harper  and  George  Fowler. 

The  musical  part  of  the  evening's  entertainment  consisted  of 
songs  by  Messrs.  Grant,  Anderson  and  Blackgrove,  and  a  banjo 
duett  by  Messrs.  Tuppen  and  McHenry.  The  duties  of  accom- 
panyist  were  performed  in  an  admirable  manner  by  Mr.  A.  E. 
Harding. 


TORONTO  NO.  I. 

At  a  meeting  of  the  above  Association  held  on  the  loth  No- 
vember, Bro.  Charles  Heal  presented  to  the  association  a  fram- 
ed photograph  of  the  delegates  to  the  recent  convention  in  Mon- 
treal. The  meeting  was  an  open  one,  the  main  feature  of  the 
programme  being  a  paper  by  Bro.  A.  M.  Wickens  on  the  "Ex- 
pansion of  Steam."  The  paper  was  an  able  and  interesting  one, 
and  evoked  considerable  discussion,  and  also  a  vote  of  thanks 
to  the  author.  Bro.  G.  C.  Mooring  is  preparing  a  paper  on 
"  Combustion"  to  be  read  at  the  next  open  meeting. 


OTTAWA  NO.  7. 

A  member  of  the  above  Association  under  the  nom  de  plume 
of  "  Corn  Cracker  "  writes  as  follows  : — Very  seldom  you  get 
matter  for  publication  in  your  columns  from  Ottawa  No.  7.  It 
may  appear  to  other  Associations  that  we  are  frozen  stifi"  in  this 
"  Saw  Dust "  City,  while  others  would  be  under  impression  that 
our  officers  are  kept  too  busy  attending  geneial  business.  Any- 
way there  is  no  reason  why  we  should  appear  to  be  fading  out 
of  existence  for  the  want  of  notice  in  your  publication.  I  have 
no  intention  of  going  too  far  back  in  the  history  of  our  proceed- 
ings, but  will  say  a  few  words  regarding  the  last  regular  meeting 
on  Nov.  14th,  with  the  Vice-President,  Bro.  F.  Merrill,  in  the 
chair. 

One  application  was  received  and  leferred  to  the  proper  com- 
mittee. This  makes  the  fourth  member  coming  m  since  the 
last  convention,  and  one  of  them  is  a  well  known  Toronto 
gentleman  in  the  person  of  Bro.  Donaldson,  which  gives  proof 
that  the  good  work  and  material  in  Ottawa  No.  7,  attracts 
engineers  from  all  over  the  country. 

Under  "  Good  of  the  Order"  the  first  question  was  the  piston 
speed  at  different  points  of  the  stroke.  The  ball  was  set  rolling 
by  Bro.  Thomas  Wensley,  who  gave  a  minute  explanation,  ac- 
companied with  diagrams,  showing  the  crank  at  different  angles 
and  the  position  of  the  piston  at  each  of  these  points,  demon- 
strating the  irregularities  in  the  travel  of  the  piston  and  crank 
in  one  revolution.  Several  other  members  took  part  and  it 
brought  out  theories,  opinions  and  experiences  sufficient  to  make 
it  very  interesting  for  all  present. 

The  next  question  of  importance  was  the  capacity  of  pumps 
when  some  one  asked  why  a  pump  would  not  lift  hot  water  ; 
this  brought  out  once  more  plenty  of  opinions  to  show  on  what 
principles  a  pump  lifts  water. 

As  far  as  I  can  judge  Ottawa  No.  7  is  progressing  very  favor- 
ably although  I  will  admit  that  it  has  been  retarded,  but  we  ex- 
pect soon  to  be  on  a  level  with  time.  Already  some  of  the 
engineers  have  promised  something  interesting  on  engineering 
for  the  next  meeting,  and  it  is  my  intention  to  keep  "  the  boys  " 
posted  on  the  ingenuity  of  oiir  inventors. 


KINGSTON  NO.  lO. 
Editor  Electrical  New.s  and  Steam  Engineerimg  Journal: 

I  was  in  Kingston  from  Oct.  21st  to  24th  inclusive,  and,  hav- 
ing a  few  hours  time  to  spare,  took  advantage  of  it  to  visit  the 
steam  plants  and  engineers  and  in  conversation  with  some  of 
them,  regarding  the  C.A.S.E.,  I  suggested  the  advisability  of 
the  Kingston  Engineers'  Association  being  made  a  branch  of 
the  C.A.S.E.  The  result  was,  that  after  due  consideration,  an 
advertisement  was  inserted  in  the  two  papers  calling  on  all 
engineers  to  meet  at  7.30  p.m.  at  No.  i  Fire  Hall  (on  TTuesday, 
Oct.  24th)  to  consider  the  advisability  of  organizing  a  branch  of 
the  C.A.S.E.  in  Kingston.  I  was  informed  that  the  Kingston 
Engineers'  Association  was  composed  ot  thirteen  members,  and 


to  my  surprise  and  delight,  when  I  ariived  at  the  plate  of 
meeting  on  Tuesday  night  I  found  between  25  and  30  en- 
gineers in  the  hall.  The  president,  .Mr.  J.  Campbell,  being 
absent,  the  secretary  appointed  Mr.  J.  Devlin,  Chief  Engineer 
of  the  K.  Penetentiary,  to  take  the  chair,  which  he  did,  and  after 
calling  the  meeting  to  order,  requested  that  I  should  address 
the  meeting  on  the  principles,  aims,  and  objects  of  the  C.A..S.E. 
and  the  benefits  to  be  derived  from  membership. 

After  some  discussion  it  was  resolved,  That  the  Kingston 
Association  of  Stationary  Engineers  be  abandoned  and  that  a 
branch  of  the  C.A..S.E.  be  formed,  and  application  for  a  Charter 
accompanied  by  the  usual  fee  be  handed  to  Bro.  Edkins  at  once. 
After  some  25  engineers  had  given  in  their  names  for  member- 
ship, the  election  of  officers  was  proceeded  with,  which  resulted 
as  follows  : — President,  James  Devlin,  Chief  Engineer  K.  Pene- 
tentiary ;  Vice-President,  H.  Qaulden,  Chief  Engineer  Fire 
Department  ;  Treasurer,  H.  Hopkins  ;  Recording  and  Financial 
Secretary,  Anthony  Strong,  Chief  Engineer  Dominion  Cotton 
Mill  (residence,  corner  of  Bagott  and  Charles  .St.)  ;  Con- 
ductor, J.  Langhrane  ;  Door  Keeper,  J.  Gascoigne. 

After  the  initiatory  ceremonies  were  concluded,  it  was 
resolved,  That  a  vote  of  thanks  be  tendered  to  Prov.  Deputy 
Bro.  A.  E.  Edkins,  for  the  interest  he  had  taken  and  work  he 
had  performed  in  the  organization  of  Association  No.  10.  It 
was  also  resolved.  That  the  thanks  of  this  Association  be  tender- 
ed to  Bro.  H.  Gihnour  for  his  services  as  secretary  of  the  late 
Kingston  Association  of  which  he  was  a  most  devoted  member. 

This  brought  Bro.  Gilmour  to  his  feet,  and  in  the  course  of"  a 
neat  speech,  he  said  that  as  they  were  now  attached  to  the  C.A. 
S.E.  he  was  determined  to  do  everything  in  his  power  to  further 
the  interests  of  the  Association  and  he  trusted  that  every  mem- 
ber would  make  up  his  mind  to  attend  regularly  and  not  only 
learn  all  he  could  from  others,  buc  be  ready  to  give  his 
experience  for  the  benefit  of  his  Bro.  Engineers.  From  what 
he  knew  of  the  C.A.S.E.  and  its  principles  he  felt  that  it  was 
working  in  the  right  direction  both  in  the  steam  user's  interest 
and  in  the  interest  of  engineers,  and  from  the  enthusiasm  which 
had  been  shown  by  the  members,  he  predicted  a  fine  healthy 
and  in  every  sense  of  the  word  useful  branch  in  Kingston. 

President,  Bro.  Jas.  Devlin,  then  addressed  the  meeting  asking 
the  officers  and  members  to  give  him  their  support  in  carrying 
out  the  work  of  the  Association. 

It  was  decided  that  the  Association  should  meet  every  2nd 
and  4th  Tuesday  at  8  p.m.  in  Engineers'  Hall,  over  No.  i  Fire 
Hall. 

Regret  was  expressed  by  several  members  that  Bro.  R.  King 
could  not  be  pursuaded  to  take  office,  as  he  is  known  as  a  worker 
and  an  energetic  engineer.  Bro.  King  is  Chief  Engineer  for 
the  Kingston  Light,  Heat  and  Power  Co  ,  and  told  the  Associa- 
tion that  his  duties  in  that  capacity  would  often  necessitate  his 
absence  from  the  meetings,  and  for  that  reason  he  could  not 
take  office. 

Meeting  adjourned  at  10.30,  when  light  refreshments  were 
served  and  a  pleasant  half  hour  spent  in  geperal  conversation. 

These  "  Limestone  City  "  Engineers  are  alive  and  are  deter- 
mined to  make  No.  10  outshine  everything. 

Yours,  etc., 

A.  E.  Edkins, 

Prov.  Deputy. 

[The  above  was  received  too  late  for  insertion  in  our  Novem- 
ber issue. — Editor  News.] 


TRADE  NOTES. 

The  Peterboro'  Electric  Railway  Co.  has  placed  an  order  with  Ahearn  & 
Sooer,  Ottawa,  for  one  vestibule  car  and  one  rotary  snow-sweeper,  both 
equipped  with  Westinghouse  motors. 

The  old-established  business  of  Messrs.  F.  E.  Dixon  &  Co..  leather  belt- 
ing manufacturers,  of  Toronto,  has  recently  been  converted  into  a  joint 
stock  company.  Mr.  F.  E.  Dixon  will  continue  in  the  management  of  the 
business. 

We  call  attention  to  the  first  appearance  in  this  issue  of  the  advertisement 
of  the  Steam  Boiler  and  Plate  Glass  Insurance  Company,  of  London,  Ont. 
The  company  will  assist  in  educating  the  owners  of  steam  boilers  to  the 
necessity  for  regular  and  competent  inspection  of  steam  plants. 

Messrs.  Wm.  Kennedy  &  Sons,  manufacturers  of  water  wheels,  etc.,  of 
Owen  Sound,  have  recently  added  to  their  works  a  gear  dressing  machine 
capable  of  dressing  the  iron  or  wooden  teeth  of  spur  or  bevel  gears  up  to 
2o|  inches  face.  The  machine  works  automatically,  and  wil!  dress  teeth  of 
any  shape.  There  are  said  to  be  only  four  machines  of  this  kind  on  the 
continent. 

The  Reliance  Electric  Mfg.  Co..  of  Waterford.  have  made  the  following 
sales:  Prescott  Electric  Light  Co.,  900  light  alternating  current  incan- 
descent plant  ;  The  Ontario  Government,  for  Central  Prison,  Toronto, 
35  light  dynamo,  35  arc  lamps,  200  light  direct  current  incandescent  plant ; 
The  Parkhill  Electric  Light  Co.,  30  light  arc  dynamo  ;  The  New  Hamburg 
Electric  Light  Co. ,  15  light  arc  dynamo ;  The  Canadian  Oiled  Clothing  Co. , 
Port  Hope,  50  light  incandescent  plant  ;  Wiarton  Electric  Light  Co..  60 
light  arc  dynamo;  Watford  Electric  Light  Co..  40  light  arc  dynamo  ;  The 
Sutton  Electric  Light  Co.,  Simcoe,  Ont..  750  light  alternating  current  incan- 
descent plant;  The  Slingsby  Mfg.  Co..  Biantford.Ont. ,  200  light  direct 
current  incandescent  plant.  In  addition  to  the  above  the  Company  have 
recently  sold  a  large  number  of  stationary  motors. 


The  Ottawa  Street  Railway  Company  propose  to  double  track  their 
Rocklifle,  Elgin  and  Catherine  streets'  lines. 

The  Nanaimo,  B.  C,  Telephone  Company  has  just  paid  a  dividend  of 
10  per  cent.  The  retiring  directors,  Messrs.  W.  F.  Salsbury,  Piniberry 
Norris,  and  Praeger  were  all  re-elected. 
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THE  TORONTO  RAILWAY  COMPANY. 

The  following  particulars  of  the  power  plant  and  equipment 
of  the  Toronto  Street  Railway  is  abstracted  from  a  recent  num- 
ber of  the  Street  Railway  Journal  from  which  also  the  accom- 
panying illustrations  are  reproduced. 

The  power  station  (Fig  i)  is  137  x  122  ft.,  and  was  originally 
a  stable,  as  may  be  infened  from  the  many  windows.  It  is 
located  at  the  junction  of  Frederick  and  Front  Streets,  and  is 
of  red  brick  and  stone  trimm.ings.  Geo.  F.  Hammond,  of 
Cleveland,  was  the  architect,  and  the  iron  work  was  provided  by 
the  Dominion  Bridge  Company. 

The  boiler  room  has  a  trussed  roof,  leaving  it  free  from  posts 
or  pillars  of  any  kind.  The  roof,  which  is  fifty-two  feet  from  the 
floor,  has  in  it  two  large  ventilators,  giving  plenty  of  fresh  air. 
Doors,  which  are  raised  with  weights,  are  situated  along  the 
front  of  the  building,  permitting  the  removal  of  ashes  and  cin- 
ders with  the  least  possible  amount  of  handling.  The  steam 
equipment  consists  of  twelve  72  in.  x  18  ft.  boilers,  made  by 
the  Poison  Iron  Works,  of  Toronto,  and  containing  seventy-two 
four  inch  tubes  each.  The  smoke  breeching  for  the  boilers  is  of 
one-quarter  inch  plate  steel,  and  is  connected  to  each  boiler  and 
to  the  stack  at  its  center.  Each  boiler  has  a  seven  inch  steam 
branch  to  the  fifteen  inch  steam  header,  the  latter  being  made 
of  fifteen  inch,  lap  welded  tubing,  with  steel  flanges  at  the  ends 
and  steel  nozzles  along  the  shell,  these  all  being  riveted  and 
caulked.  Feed  water  is  taken  from  the  hot 
well  at  the  condensers  to  each  of  the  three 
feed  pumps,  and  from  there  to  either  of  the 
two  Morse  heaters,  and  from  the  heaters  to 
either  of  the  two  feed  mains.  One  feed, 
which  is  operated  by  hand,  delivers  into  the 
bottom  of  the  boiler  through  the  blow  off. 
The  upper  feed  discharges,  through  Hart- 
ford style  of  piping,  in  the  upper  portion  of 
the  boiler,  and  is  controlled  by  an  automatic 
feed  regulator.  The  pumps  are  five  in  num- 
ber, three  being  of  the 
Davidson  type,  and 
two  automatic,  and  are 
also  controlled  by  a 
pressure  regulator. 
The  feed  water  is  heat- 
ed by  steam  that  pass- 
es through  the  pumps, 
the  pumps  being  run 
with  sufficient  back 
pressure  to  supply  the 
heater  with  the  requir- 
ed steam.  In  case  the 
steam  from  the  pumps 
is  not  sufficient  for  the 
heaters,  regulating 
valves  will  admit  of 
enough  more  to  bring 
up  the  pressure.  The 
pumps  are  so  arranged  that  they  can  exhaust  into  the  atmos- 
phere, if  desired,  the  steam  for  the  heaters,  in  that  case,  coming 
directly  from  the  steam  main.  The  steam  header  pump  suctions 
and  dischargers  are  all  so  arranged  as  to  divide  the  station  into 
two  distinct  halves,  permitting  either  half  to  be  run  independent- 
ly of  the  other.  At  each  header  there  is  an  automatic  pump 
which  delivers  all  the  condensation  from  the  heaters  and  header 
back  to  the  boilers.    Schaffer  &  Budenburg  gauges  are  used. 

The  engine  room  has  a  trussed  root,  with  ceiling  fourty-four 
feet  high.  The  flooring  is  of  6  inch  hemlock  scantling  laid  on 
edge  on  steel  joists,  and  this  is  covered  with  one  and  a  quarter 
inch  hard  wood  flooring.  The  room  presents  a  handsome  ap- 
pearance, as  the  engines  and  belts  are  protected  with  iion  rail- 
ings fitted  with  polished  bi ass  trimmings,  and  the  building  is 
lighted  with  incandescent  and  arc  lamps  run  from  the  railway 
circuit.  A  large  traveling  ciane,  with  a  capacity  of  twenty  tons, 
stretches  entirely  across  the  room. 

The  power  equipment  consists  of  five  Armington  &  Sims  600 
h.  p.  engines.  Four  of  these  were  specially  manufactured  for 
this  plant,  and  have  each  tv/o  driving  wheels,  25  ins.  x  9  ft., 
placed  between  the  high  and  the  low  pressure  cylinders,  each 
half  engine  Ijeing  on  a  separate  base,  with  a  crossover  steam 
pipe  below  the  floor.  All  the  engines  have  Corliss  valves  for  the 
low  pressure  cylinder,  with  a  new  design  of  valve  motion,  so 
arranged  as  to  give  a  quick  cut  off,  and  make  a  card  similar  to 
a  Corliss.  Each  engine  is  connected  to  independent  Davidson 
condensers  ;  there  are  also  branches  to  the  automatic  relief 
valves,  and  thence  through  the  roof  The  engines  are  so  piped 
that  they  can  be  run  non-condensing,  and  while  in  this  condition 
with  the  load  on,  can  be  connected  with  the  condensers  without 
stopping  or  throwing  off  any  load.  Should  the  condensers  drop 
their  vacuum  the  relief  valves  will  open  inst.antly  and  permit  the 
engines  to  run  non-condensing  till  the  vacuum  is  restored.  The 


Fig.  I — Power  House,  Toronto  Railway  Company, 


condensers  take  water  through  a  30  inch  steel  pipe  from  the 
lake,  a  distance  of  620  feet.,  being  under  the  water  line  for  the 
entire  distance.  Each  condenser  dischaiges  through  a  ten  inch 
pipe  into  a  discharge  main  which  empties  into  a  30  inch  brick 
sewer.  The  condensers  are  placed  below  the  floor  in  front  of 
the  engines,  and  are  easily  accessible  by  a  flight  of  stairs. 

These  engines  are  connected  directly  with  ten  2  00k.  w.  Edison 
standard  generators.  All  cabling  and  wiring  is  taken  down 
through  the  floor,  and  carried  separately  to  the  station  board. 
The  latter  is  27  feet  in  length,  and  has  an  ornamental  front. 
The  frame  is  of  wtought-iron,  and  the  facing  of  enamelled  slate 
slabs  finished  in  polished  cherry.  The  amperemeters  are  of  the 
Edison  type,  and  the  volt-meters  and  circuit  breakers  of  the 
Westinghouse  type.  Each  feeder  has  an  ampere  circuit  breaker, 
and  a  two-way  switch  used  for  high  and  low  pressure  in  cases  of 
emergency.  Below  the  switch-board  in  the  basement,  i?  a 
Wurts  tank  lightning  arrester.  Each  of  the  eleven  feeders  at 
the  point  of  entrance  to  the  building  is  also  protected  with  a 
Wason  four-fuse  lightning  arrester. 

The  belts  employed  were  all  made  from  hemlock  tanned 
leather,  and  were  supplied  by  the  Howarth  Belting  Company 
of  Toronto. 

The  generators  are  protected  from  overheating  by  a  forced 
draft  of  air  taken  frors  outside  the  building  and  transmitted  in 
pipes  under  the  floor  by  electric  power,  and  entering  the  engine 
room  through  two  vents  under  each  armature,  enabling 
the  machines  to  be  largely  overloaded  in  cases  of  necessity 
without  danger  of  burning  out.  No  fuse  wires  whatever 
are  attached  to  the  switch-board,  the  circuit  breakers  be- 
ing depended  upon  exclusively.  The  generators  are 
placed  upon  very  heavy  cast  iron  arches  supported  on 
brick  walls  beneath  the  floor  of  the  power  house,  and  are 
insulated  by  eight  inches  of  hard  and  soft  wood  flooring. 
An  open  space  is  thereby  created  directly  under  each  gen- 
erator, affording  the  greatest  convenience  for  inspection. 

The  basement  is 
fitted  with  wash 
rooms,  sleeping 
apartments,  store 
room,  etc. 

The  company's 
new  motor  house, 
which  js  of  red  brick 
and  stone,  is  nearly 
complete,  and  meas- 
ures 140  X  105  ft.  It 
is  situated  on  the 
northeast  corner  of 
Frederick  and  Es- 
planade Stieets,  ahd 
extends  back  to  the 
power  house  lot. 
There  are  larye  en- 
trances at  either  end, 
permitting  cars  to 
loop  round.  Six  tracks  run  through  and  are  fitted  with  the 
necessary  pits,  etc.,  their  entire  length.  Two  of  these  are  used 
exclusively  for  the  inspection  of  cars,  while  the  other  four  pits 
are  fitted  with  hydraulic  lifts,  etc..  necessary  for  motor  equip- 
ments and  repairs.  One  side  of  the  building  is  arranged  for  the 
receiving  and  storage  of  equipments  and  spare  parts. 

All  the  buildings  are  fitted  up  with  incandescent  lamps  run  in 
series  of  five  from  the  railway  circuit. 

The  company  has  four  large  car  barns.  One  is  situated  on 
King  Street  East,  near  the  River  Don,  and  is  of  red  brick  and 
stone.  This  building  is  194  x  164  ft.  and  will  hold  136  cars  on 
the  ground  floor.  It  was  used  as  a  stable  before  the  adoption  of 
of  the  electric  system  and  has  recently  been  remodeled  to  adapt 
it  for  the  purposes  for  which  it  is  now  used.  Another  new, 
handsome  car  barn,  built  last  season,  is  situated  on  Yorkville 
Avenue  and  extends  through  to  ScoUard  Street.  This  is  of  brick 
and  stone,  and  is  242  ft.  long  by  100  ft.  in  width.  Three  large 
entrances  are  at  either  end,  with  tracks  extending  entirely 
through  the  building,  permitting  the  cars  to  loop  round.  The 
entrances  are  far  enough  apart  to  allow  of  turnouis  at  either  side 
of  the  main  tracks,  thus  making  nine  tracks  the  entire  length  of 
the  barn.  The  main  tracks  running  through  are  fitted  with  the 
necessary  pits  for  inspection  of  cars.  All  cars  from  the  Bloor, 
Yonge  and  belt  line  routes  are  stored  in  this  barn. 

Two  other  barns  are  located  on  the  junction  of  Front  and 
Frederick  streets,  one  being  on  the  northwest  and  the  other  on 
the  south  east  corner.  The  latter  is  shown  in  Fig.  i,  at  the  left 
of  the  powerhouse.  Both  of  these  buildings  are  of  brick  and 
stone,  and  are  three  stories  in  height.  The  Queen,  Brocton, 
Dovercourt,  Church,  Bathurst,  Winchester  and  Parliament  line 
of  cars  are  stored  here. 

The  building  on  the  southeast  corner  measures  137x60  ft. 
The  first  floor  is  used  as  a  machine  shop,  and  contains  lathes, 
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saws,  drills,  hammers,  presses,  etc.,  necessary  in  the  building  and 
repair  of  cars.  Another  portion  of  this  floor  serves  as  a  temporary 
motor  shop  pending  the  completion  of  the  company's  new 
motor  house,  described  above.  The  second  floor  is  used  as  an 
armature  room,  where  the  company  does  all  its  own  repairs, 
such  as  rewinding  of  armatures  and  fields.  Several  new  motors 
of  the  company's  own  make,  which  have  given  excellent  satisfac- 
tion, have  been  turned  out  here. 

The  car  house  on  the  northwest  corner  is  140  x  80  ft.  On  the 
first  floor  are  located  the  car  building  shops,  while  the  second 
floor  is  used  by  the  extensive  paint  department  of  the  company. 


EiG.  2— Switchboard  in  Power  House,  Toronto  Railway  Company 


All  the  car  barns  are  fitted  up  with  wash  rooms,  waiting  rooms, 
offices,  elevators,  and  all  conveniences  for  the  employes. 

The  company  also  owns  a  large,  three  story,  brick  and  stone 
building  at  the  corner  of  George  and  Front  streets,  known  as 
the  George  street  stables.  All  the  horses,  numbering  about  650, 
now  in  use  on  the  system,  are  concentrated  at  this  point.  On 
the  second  floor  of  this  building  is  the  stores  department  with 
all  the  necessary  receiving  rooms,  etc.,  for  the  storage  of  sup- 
plies. On  the  ground  floor  is  the  harness  room  where  all  the 
harness  used  is  made  and  repaired. 

The  new  track  is  laid  with  seventy-three  pound  grooved  gir- 
der rails,  laid  directly  on  cedar  ties.  The  switches  are  of  steel, 
and,  with  the  crossings,  curves  and  special  track,  were  provided 
by  the  Canada  Switch  Company,  of  Montreal.  The  bonds  are 
thirty-six  inches  long,  of  No.  o  copper  wire,  connected  to  rails 
by  seven-sixteenths  of  an  inch  special  rivets.  Cross  connections 
are  made -every  250  ft.  with  No.  i  wire,  and  the  rails  are  also 
connected  at  intervals  with  the  water  mains  by  means  of  No.  i 
insulated  wires.  The  maximum  grade  is  5  per  cent,  extending 
for  a  distance  of  80  feet,  and  all 
curves  are  of  forty-five  and  fifty 
feet  radius,  the  maximum  al- 
lowed by  the  city  engineer.  The 
rails  were  supplied  by  Dick, 
Kerr  &  Co.,  of  London,  Eng- 
land. 

The  company  owns  95  motor 
cars,  193  box  cars  and  83  open 
cars.  All  the  cars  o(  the  com- 
pany were  manufactured  at  its 
own  shops  at  the  corner  of  Front 
and  Frederick  Streets.  They 
are  unlike  any  other  make,  and 
were  built  from  designs  supplied 
by  the  company's  shop  foreman, 
Mr.  Powers.  They  are  all  of  a 
standard  size  of  eighteen  feet  in 
length,  with  extended  platlorms, 
making  the  car  twenty-eight  feet 
over  all  by  seven  feet  ten  inches 
in  width.  They  are  quite  high 
and  light  inside,  and  have  six 
large  windows  on  either  side, 
with  a  corresponding  number  of 
ventilators  in  the  roof  All  the 
cars  have,  front  and  back,  large, 
plain  lights  which  have  painted 
in  black  upon  them  the  name  of  L^— 
the  route.  These  lights  are  easily  removable  and  can  be  re- 
placed by  others  when  the  car  is  changed  from  one  route  to 
another.  The  doors  are  of  quartered  white  oak,  with  drop  sash 
and  cherry  panels.  The  inside  of  the  cars  is  finished  in  quartered 
oak  and  cherry  panels,  and  has  two  large,  bevel,  English  plate 
mirrors,  one  at  either  end.  One  standard  color  is  in  use,  the  top 
panels  being  Harrison's  new  Tuscan  red,  vi'hile  the  bottom 
panels  are  of  Broadway  cadmium.  The  inside  of  all  the  cars  is 
finished  in  oil,  with  a  very  little,  delicate,  ornamental  beading 
along  the  borders.    The  seats  are  beautifully  upholstered  in 


Wilton,  with  the  company's  monogram  woven  in  the  backs. 
Coil  springs  of  the  latest  improved  type  are  used.  The  cars  are 
lighted  with  a  series  of  five  incandescent  lamps.  The  horse  cars 
are  lighted  with  an  oil  lamp  at  either  end. 

Thirty-seven  motors  were  supplied  by  the  Westinghouse 
Electric  &  Manufacturing  Company,  and  are  of  the  thirty  horse 
power,  single  reduction  type.  All  the  others  are  of  the  Edison 
tvpe,  with  the  exception  of  five  Thomson- Houston  and  three 
Spiagge  motors.  Six  McGuire,  one  Hrill  and  one  Taylor  trucks 
are  used.  The  remainder  were  built  by  the  company,  and  are 
of  wood.  The  truck  springs  are  elliptic  in  the  case  of  the  motor 
cars,  and  straight  in  that  of  the  trail  cars, 
and  Jones  and  liemis  gears  are  used.  Elec- 
tric heaters  have  been  adopted  for  the  motor 
cars,  and  Royal  stoves  for  the  trail  cars. 
Some  of  the  heaters  were  manufactured  by 
the  company,  others  are  of  the  Dewey  type. 
Lappin  brake  shoes  and  the  old  type  of 
"coffee  pot"  fare  receivers  are  employed, 
though  the  latter  are  to  be  retired  for  later 
appliances. 

The  company  owns  one  electric  and  ten 
Walkaway  snow  plows. 

The  longest  line  in  the  city  is  the  King 
street  line,  which  is  over  seventeen  and  a 
half  miles  for  the  round  trip.  This  line  con- 
nects the  extreme  west  and  east  ends  of-the 
city,  and  is  very  popular  during  the  summer 
months  in  conveying  people  from  High  Park 
to  Victoria  Park,  one  at  either  end  of  the 
route. 

The  number  of  passengers  per  car  mile  run 
during  the  last  fiscal  year  was  3.9.  The 
average  watts  per  car,  when  only  motor  cars 
are  used,  is  10,640  ;  when  motor  and  trailers 
are  used,  per  car,  7,980. 
The  authorized  capital  stock  is  $6,000,000. 


RECENT  PATENTS. 

CANADIAN. 

43'759-— Hugh  Webster  Williams,  Victoria,  B.  C,  explosive  engine. 
43,824  — George  H.  Waring,  St.  John,  N.  B. ,  steam  engine. 
43,895.— The  Bell  Telephone  Company  of  Canada,  Boston,  Mass., 
phone. 

AMERICAN. 

John  D.  McEachren,  Gait,  Ont. ,  steam  boiler  cleaner.  No.  507,030. 
Herman  H.  Brown,  Montreal,  Que.,  insHlated  wire.  No.  507,257. 
Cyrus  S.  Dean,  Fort  Eric,  Ont.,  boiler  flue  cleaner.  No.  507,421. 
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PUBLICATIONS. 

"  Standard  Tables  for  Electric  Wiremen,  with  instructions  for  Wiremen 
and  Linemen,  Uuderwriters'  Rules  and  useful  Formulae  and  Data,  by  Cfias. 
M.  Davis,  fourth  edition,  thoroughly  revised  and  edited  by  W.  D.  Weaver, 
flexible  morocco,  128  pages,  price  $1.00.    The  new  edition  of  this  work 
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contains  the  latest  revisions  of  the  Insurance  Rules  of  the  Underwriters' 
International  Electric  Association,  now  almost  exclusively  used  in  the 
United  States  In  addition  to  the  above  rules  there  has  been  added  to 
this  edition  an  important  section  on  the  calculation  of  alternating  current 
wiring,  which  for  the  first  time  brings  this  subject  within  the  reach  of 
practical  men.   The  W.  F.  Johnston  Co.,  New  York,  are  the  publishers. 

The  November  Aiena  closes  the  eighth  volume  of  this  popular  Review, 
which,  by  the  conspicuous  ability  of  its  contributors,  its  unequalled,  fearless, 
and  healthy  reformution  impulses,  has  become  a  power  in  the  land. 
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ELECTRIC  MOTORS.* 

Some  men  are  born  great,  some  acquire  greatness,  and  some  have  great- 
ness thrust  upon  them.  As  one  of  the  latter  I  must  be  counted,  and  if 
my  remarks  are  not  as  interesting  as  I  could  wish  them  to  be,  please  remem- 
ber that  the  honor  you  have  conferred  upon  me  was  as  unsolicited  as  it  was 
undeserved  by  me. 

The  subject  I  have  chosen,  "  Electric  Motors,"  may  appear  about  as  appro- 
priate to  deliver  before  a  society  of  engineers  as  if  I  were  to  go  to  tne  Club 
Canadienne  and  attempt  to  advocate  certain  peculiar  advantages  which  the 
German  language  has  over  the  French ;  but  I  know  I  am  talking  to  a  body 
of  intelligent,  thinking  men,  whose  principal  tools  must  necessarily  be 
"  brains,"  and  I  do  not  fear  a  verdict  such  as  was  given  in  Scotland  years 
ago  when  a  lecturer,  who  ventured  to  remark  that  hand-looms  would  be  _ 
superseded  by  machinery,  was  told  by  the  operatives  that"  the  sooner  his 
friends  looked  after  him  the  better  "  ;  but,  just  as  the  words  of  the  man  who 
was  then  looked  upon  as  insane  have  come  literally  true,  there  are  significant 
signs  that  the  mighty  monarch  "Steam,"  who  has  so  long  held  atisolute 
sway,  must  sooner  or  later  give  place  in  many  instances  to  its  rival  ' '  Elec- 
tricity." 

Numerous  hydraulic,  compressed  air  and  similar  devices  have  been  in  the 
market  for  supplying  power,  but,  I  think  it  is  safe  to  say,  have  not  come 
anywhere  as  near  to  supplying  the  general  demand  for  small  powers  as  the 
electric  motor,  which  is  steadily  gaining  ground  and  is  apparently  "  come 
to  stay."  . 

Do  not  for  a  moment  imagine  that  I  claim  the  extinction  of  the  steam 
engine  ;  but  what  I  do  claim  is  that  fewer  will  be  used,  and  those  which  le- 
main  will  be  larger  units.  Waterfalls  are  being  harnessed  rapidly  a.nd  con- 
verted  into  electric  power  to  be  conveyed  in  an  easy  manner  considerable 
distances  ;  windmills  in  conjunction  with  accumulators  have  been  advocated, 
and  in  a  small  way  have  had  fair  success,  but  what  is  earnestly  sought  for 
and  is  being  experimented  on  by  many  is  the  production  of  electricity  from 
heat  direct.  This,  as  can  readily  be  seen,  would  cause  quite  a  revolution  in 
electric  power  production. 

The  economical  limit  of  the  electric  motor  must  be  judged  primarily  on  cost 
of  power,  and  secondarily,  by  circumstances,  such  as  space,  fire  insurance 
risk,  capital,  etc.,  so  no  fixed  rule  will  apply,  as  both  factors  vary  in  different 
places. 

Let  us  see  the  advantage  to  be  gained  by  the  electric  motor  :— We  save 
space,  attendance,  coal,  water,  heat,  etc.,  the  latter  an  important  item  in  a 
Canadian  summer.  The  cost  of  the  electric  power,  of  course,  balances 
some  of  these  items.  You  may  say  that  you  are  at  the  mercy  of  a  wire, 
which  may  be  broken  or  cut  through  many  causes.  This  is  very  true, 
especially  with  the  primitive  overhead  construction  system  at  present  in 
vogue  by  many  companies :  but  will  be  lessened  to  a  great  extent  where 
underground  systems  are  used,  as  for  instance,  in  New  York,  Toronto,  etc.; 
and  even  admitting  the  risk,  it  is  no  greater  than  being  at  the  mercy  of  your 
own  engine,  boiler,  or  engineer.  Repairs,  in  any  case,  should  be  more 
promptly  done  to  the  electric  motor,  as  it  is  easier  knocked  down  for 
handling. 

Central  stations  supplying  the  power  have  generally  reserve  engines  and 
generators  on  hand,  which  can  be  switched  on  in  an  instant  when  any  break- 
down occurs. 

One  of  the  faults,  if  not  the  greatest,  lies  with  the  customer  in  wanting  to 
purchase  too  small  a  motor  to  perform  the  work  ;  and,  in  the  majority  of 
cases,  the  very  cheapest  motor  on  the  market  is  what  is  most  in  demand. 

Electricity  is  not  alone  in  this  ;  steam  engine  manufacturers  have  unfortu- 
nately to  combat  this  serious  difficulty  also  ;  but  what  is  in  favor  of  the  steam 
plant  is  that  generally  it  is  rated  low,  and  an  engine  of  a  rated  horse-power 
will  do  a  certain  per  cent,  more  than  that  work  if  called  upon  to  do  so.  In 
any  case,  if  I  understand  steam  principles  aright,  an  excessive  overload  will 
simply  stall  the  engine.  Not  so  with  the  electric  motor,  however  ;  the  so- 
called  ' '  safety  "  cut  out  with  its  fusible  plug  has  shown  itself  time  and  again 
to  be  uhreliable,  and  burnt  out  armatures  are  of  common  occurrence.  A 
better  protection  would  bean  "electro  magnetic"  cut-out,  which  would 
open  the  line  as  soon  as  more  current  attempted  to  pass  than  it  was  set  for, 
but  these  are  not  yet  in  common  use. 

A  few  words  as  to  the  measurement  of  electric  power  may  be  of  use  to 
members  of  the  society  who  wish  to  test  a  motor  at  any  time. 

"  Voltage"  is  the  term  used  to  denote  electrical  pressure,  and  is  synony- 
mous with  "  pounds  per  square  inch  "  as  used  by  engineers. 

"Amperes"  is  a  term  to  denote  the  quantity  of  electricity,  and  may  be 
likened  to  "  cubic  feet  of  steam." 

A  "  Voltmeter  "  for  measuring  the  pressure  of  the  current  is  bridged  across 
(or  placed  "  in  shunt  "  as  it  is  termed)  the  feed  wires  which  run  to  the  motor. 

One  of  the  wires  is  cut  and  an  "  Ampere  Meter  "  let  in — placed  in  "  series  " 
as  it  is  termed. 

The  motor  is  now  started  up  and  the  readings  of  both  meters  are  taken. 

When  volts  are  multiplied  by  amperes  the  product  is  termed  "  Watts," 
746  of  said  watts  being  the  electrical  equivalent  of  i  tiorse  power. 

Now  we  will  suppose  our  voltmetei  shows  250  volts  and  the  ampere  meter 
3  amperes,  the  product  we  see  is  750  watts,  or  just  about  i  horse  power, 
which  our  motor  is  developing.  This  is  not  absolutely  correct,  as  the  effici- 
ency of  the  motor  itself  is  not  taken  into  account,  but  is  the  way  that  such 
tests  are  usually  made. 

A  few  words  may  not  be  out  of  place  explaining  why  an  electric  motor 
runs  at  all.  A  magnet,  as  you  know,  has  two  pol^s,  north  and  south  :  now, 
if  the  opposite  poles  of  two  magnets  are  brought  together,  they  will  attract 
each  other,  but  if  similar  poles  are  brought  together  a  repelling  action 
takes  place.  Steel  holds  this  magnetic  effect  ;  soft  iron,  however,  is  only 
magnetic  when  surrounded  with  convolutions  of  wire  bearing  an  electric 
current.  These  latter  magnets  are  called  "electromagnets"  and  are  the 
principal  factors  in  both  motors  and  dynamos. 

Now  as  we  know  electricity  has  two  poles  also,  it  follows  thus  that  we 
may  make  the  poles  of  our  electro-magnet  either  north  or  south  at  will,  ac- 
cording to  which  direction  we  allow  the  current  to  flow  through  the  wire. 
'I  his  changing  of  direction  of  the  current  is  accomplished  by  the  devices 
known  as  commutator  and  brushes.  We  thus  see  that  it  is  simply  a  matter 
of  attraction  and  repulsion  of  two  magnets,  one  termed  the  "  field,"  which 
IS  as  a  rule  stationary,  and  the  other  termerl  "armature,"  which  revolves. 

The  uses  of  the  motors  are  many,  and  probably  most  of  them  well  known 
to  the  members  here,  so  we  will  only  touch  on  such  uses  as  may  be  novel 
and  interesting. 

'1  he  (Jrocker  Wheeler  Co.  has  made  direct  applications  of  their  motors, 
without  the  aid  of  any  shafting  or  belting,  to  operating  the  Gatling  gun, 
cloth-cutting  machines  for  clothing  factories,  engine  lathes  with  motor  con- 
cealed in  head-stock,  screwing  machines,  pipe  cutters,  punch  presses,  etc. 
The  Crocker  Wheeler  Co.  claim  higher  efficiency  in  factories  by  this  method, 
as  belting  and  shafting  are  done  away  with  and  each  machine  is  under  in- 
dividual control. 

A  thirty-ton  locomotive  for  handling  freight  at  the  rate  of  thirty  miles  per 
hour  was  turned  out  at  .Schenectady,  N.  Y. ,  lately,  and  showed  up  well  in 
the  test,  being  coupled  back  to  back  with  its  steam  competitor. 

•Paper  read  by  W.  B.  Shaw  before  the  Canadian  Association  Stationary  Engineers. 


I  had  intended  going  a  little  into  accumulator  work  to  show  how  reserve 
power  might  be  had  at  will  for  stationary  motors,  not,  mark  me  for  street 
railway  work,  in  wTiich  case  I  can  cite  many  reasons  why  the  accumulator 
car  would  not  be  a  success  either  financially  or  otherwise  here ;  but  this 
would  take  some  time,  I  fear,  and  I  have  occupied  too  much  already,  so 
will  therefore  make  way  for  those  who  are  to  follow  with  other  papers  on 
subjects  more  in  your  line  and  more  ably  handled.  If,  however,  my  rambl- 
ing remarks  have  awakened  an  interest  in  a  subject  which  has  such  fascina- 
tion for  me,  I  shall  feel  repaid  for  any  little  time  spent  on  what  has  been  a 
labor  of  pleasure. 

ENGINES  FOR  ELECTRIC  WORK. 

Galt,  Ont.,  Nov.  15,  1893. 

Editor  Canadian  Electrical  News. 

Dear  Sir, — I  have  read  with  considerable  interest  an  article 
on  the  style  of  engine  best  suited  for  electric  power  stations, 
in  the  July  number  of  the  Electrical  News,  also  a  letter  in 
the  November  number  from  a  correspondent  in  reply  to  the  arti- 
cle mentioned.  Before  saying  anything  concerning  the  letter  I 
might  just  state  that  my  experience  has  been  such  as  to  lead  me 
to  the  same  conclusions  as  the  writer  of  the  above  named  article, 
for  every  conclusion  arrived  at  by  him  is  coriect  so  far  as  I  am 
able  to  judge;  at  the  same  time  it  must  be  admitted  that  the 
letter  in  reply  is  an  able  production  from  the  writer's  side  of  the 
question,  but  are  all  the  conclusions  at  which  he  arrives  correct 
in  every  point?  I  think  not.  It  is  true  that  the  high  speed  en- 
gine has  more  opportunities  to  correct  the  difference  of  speed 
caused  by  variation  of  load,  and  it  needs  them  all  on  account  of 
the  lightness  of  its  parts.  The  writer  of  the  reply  will  find  if  he 
makes  proper  inquiries  that  there  are  slow  speed  engines  which 
have  very  sensitive  governor  attachments,  regulating  very  closely, 
in  spite  of  what  he  may  say  to  the  contrary.  He  is  of  the 
opinion  that  the  difference  in  economy  between  the  two  styles 
of  engines  has  never  been  accurately  determined,  but  admits 
that  under  favourable  conditions  the  long  stroke  slow  speed  en- 
gine will  develop  a  horse  power  with  less  steam  than  the  short 
stroke  high  speed  woiking  under  the  same  conditions.  By  tak- 
ing a  trip  through  the  principal  cities  of  the  United  States,  he 
will  find  that  in  a  great  many  cases  the  high  speed  engines  have 
been  removed  to  make  room  for  the  low  speed  ones ;  it  is  not 
uncommon  to  find  electric  light  and  power  stations  where  they 
removed  two  and  even  three  high  speed  engines  to  put  in  one 
slow  speed,  and  by  doing  so  have  saved  nearly  one-half  of  their 
boiler  capacity;  there  is,  therefore,  but  one  conclusion  to  come 
to  as  to  why  they  made  the  change — it  was  that  they  would  have 
better  economy  and  fewer  repairs.  If  an  engineer  will  consider 
the  question  with  an  unbiassed  mind,  he  will  soon  realize  that  it  is 
impossible  for  a  high  speed  engine  to  give  as  good  economical 
results  as  the  slow  speed.  It  is  a  well  established  fact  that  the 
clearance  is  the  cause  of  considerable  loss  and  might  be  termed 
a  necessary  evil  even  when  reduced  to  all  that  -it  possibly  can 
be,  consistent  with  a  proper  and  sufficient  port  area.  We  shall 
suppose  the  clearance  space  as  small  as  possible  in  an  engine 
i6"dia.  X48"  stroke,  and  the  space  the  same  in  an  engine  16" 
dia.  X  16"  stroke;  while  this  space  might  in  the  48"  stioke 
only  be  equal  to  3  or  4  per  rent. — say  4  per  cent. — in  the  16" 
stroke  it  would  amount  to  12  percent.  Then  inmost  of  the 
high  speed  engines  this  loss  is  still  increased  from  the  fact  of 
using  a  single  valve,  which  necessitates  ports  with  larger  area, 
and  besides,  in  nearly  every  case  it  is  nece  sary  to  have  an  ex- 
cessive amount  of  compression  to  insure  a  quiet  running  engine. 
For  the  foregoing  reasons,  the  high  speed  engine  has  never 
given  as  good  economical  results  as  the  slow  speed,  and  it  is  safe 
to  say  that  it  is  impossible  for  it  to  do  so  in  the  future. 

When  using  the  term  high  speed  and  low  speed  in  connection 
with  the  engine,  it  is  not  meant  that  there  is  any  difference  in 
speed  of  piston — this  may  be  the  same  in  both  make  of  engines 
— but  in  order  that  the  short  stroke  engine  make  the  same  pis- 
ton speed,  it  is  necessary  that  the  speed  of  the  reciprocating 
parts  be  gre.atly  increased  over  what  is  necessary  in  the  case  of 
the  longer  stroke  engine. 

Regarding  the  repairs  on  the  high  speed  engine,  the  fast  mo- 
tion of  the  reciprocating  parts  must  of  necessity  cause  much 
more  wear  than  there  is  on  the  same  parts  of  the  slow  speed, 
and  for  this  reason  the  shutting  down  for  repairs  would  be  more 
frequent  with  the  one  than  the  other.  It  might  be  well  to  quote 
from  a  paper  lately  written  by  Chas.  T.  Porter,  the  father  of  the 
high  speed  engine,  in  which  he  says:  "I  would  ask  builders  in 
their  own  interests  to  resist  the  temptation  to  get  the  utmost 
out  of  a  given  engine  and  set  their  faces  like  flint  against  the 
demand  for  short  stroked  engines  which  will  occupy  but  little 
room."  As  this  is  quoted  from  a  paper  read  by  Mr.  Porter  at 
the  Engineers'  Convention  lately  held  at  Chicago,  it  must  of 
necessity  be  considered  a  matured  opinion  of  one  of  the  ablest 
consulting  engineers  of  the  present  day;  as  it  was  given  after  a 
great  many  years  of  experience,  besides  being  himself  a  builder 
of  engines,  he  must  have  had  good  and  sufficient  reasons  for 
placing  the  foregoing  remaik  on  record.  These  are  points 
which  are  so  well  understood  by  the  majority  of  engineers  that 
it  is  not  necessary  on  this  occasion  to  occupy  any  more  space. 

W.  T.  Brown. 


A  by-law  has  received  its  first  reading  in  the  London  City  Council  to 
raise  $65,000  for  the  purchase  of  an  electric  light  plant.  The  proposal  of 
the  Street  Car  Company  to  introduce  electric  power  will  also  be  considered 
at  the  next  meeting  of  Council. 
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65  to  71  Front  Street 
West. 

TORONTO,  ONT. 


CAPITAL, 

ai,500,000. 


Canadian 
General 
Electric 
Company 


FACTORIES: 

Peterborough,  Ont. 


Branch  Offices  and 
Warerooms : 

124  Hollis  Street, 
HALIFAX,        -       N.  S. 

1802  Notre  Dame  St., 
MONTREAL,    -  QUE. 

350  Main  Street, 
WINNIPEG,     -  MAN. 

Granville  Street, 
VANCOUVER,     -  B.C. 


ILiIlVIITED. 


Thomson-Houston  Street  Railway  Generators  and  Motors 

(Same  as  built  by  us  for  Niagara  Falls  Park  &  River  Railway.) 


Thomson-Houston  Systems  of  Alternating  Current  Apparatus 
for  Incandescent  Lighting. 

Edison-Systems  of  Low-Tension  Direct  Current  Apparatus 
for  Incandescent  Lighting. 

Electric  Arc  Lighting  Apparatus.    Electric  Mining  Apparatus. 

Apparatus  for  Long  Distance  Transmission  of  Power. 


We  Manufacture  in  Canada  Every  Description  of  Electrical  Machinery  and  Electrical  Supplies. 


INSULATED        TRANSFORMERS  INCANDESCENT 


WIRES 


FOR  ELECTRICAL  USES 


Our  wire  factory  is  one  of  the  best 
equipped  on  the  continent. 

We  manufactute  every  description  | 

of  insulated  wires  and  cables,  and  our  [ 

large  production  enables  us  to  offer  1 

special  values.  = 

We  desire  at  this  season  to  call  ! 

attention  to  our  I 

Standard  Weatherproof  Wires, 
White  Weatherproof  Wires, 
Rubber  Covered  Wires, 
Magnet  Wires, 

Office  and  Annunciator  Wires, 
Flexible  Incandescent  Light 
Cords. 

Our  solid  core  Rubber  Covered  Wire 
has  the  best  insulation  resistance,  best 
quality  of  rubber,  and  gives  the  most 
general  satisfaction  to  users. 


To  no  other  class  of  apparatus  can 
the  axiom  that  "the  best  is  the  cheap- 
est" be  more  truly  applied  than  to 
electrical  machinery  and  appliances. 
To  transformers  does  this  especially 
apply.  It  will  pay  you  to  buy  the  best 
in  the  market,  and  we  now  offer  you  the 
very  best  at  such  a  reduced  price  that 
the  essentials  of  quality  and  efficiency 
are  combined  with  extremely  low 
prices,  which  is  rendered  possible  only 
by  the  introduction  of  improved  labor- 
saving  machinery,  added  to  a  large 
increase  in  our  output. 

The  Transformer  we  offer  is  the  im- 
proved type  F.  Thomson-Houston  de- 
sign, celebrated  for  its  high  efficiency 
and  perfect  regulation. 

The  following  points  in  a  Trans- 
former are  all  essential  :  (i)  Perfect 
safety  ;  (2)  high  efficiency  ;  (3)  good 
regulation  ;  (4)  small  core  loss  ;  (5) 
convenience  in  installation. 

These  are  attained  in  the  New  Type 
F.  Oil  Insulated  Transformers  (which 
we  are  now  manufacturing  at  our  works 
at  Teterborough,  Ont.),  in  a  greater 
degree  than  any  other  upon  the  market. 

Write  to  nearest  office  for  prices 
and  disco  tints. 


LAMPS 


We  have,  during  the  past  two  months 
made  such  changes  and  improvements 
in  our  methods  of  manufacture,  and  in 
1  the  general  appearance  of  our  lamps, 
I  that  we  offer  you,  with  confidence,  a 
§  lamp  that  we  are  assured  is  now  su- 
I  peiior  to  any  other  in  the  market. 

'  We  have  adopted  an  entirely  new 
method  of  treating  and  handling  our 
carbons,  and  have  so  improved  our 
methods  of  inspecting  and  testing 
throughout  each  department  and  pro- 
cess that  all  inherent  defects  are 
eliminated  before  the  lamps  xre  passed 
for  shipment. 


Price  list  and  discounts  /iiriiished 
on  application. 


OUR  LAMP  SOCKETS  ARE  THE  BEST  AND  CHEAPEST  IN  THE  MARKET. 
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THE  PENBERTHY  INJECTOR. 

We  illustrate  herewith  one  of  the  most  popular  boiler-feeders  that  has 
ever  been  introduced  to  the  steam  U'ing  public.  The  Penberthy  automatic 
injector  was  first  placed  on  the  market  in  the  spring  of  1887.  At  that  time 
there  were  no  thoroughly  successful  automatic  injectors  manufactured, 
almost  the  only  boiler  feeder  in  use,  aside  from  the  steam  pump,  being 


injectors  of  what  is  known  as  the  positive  class,  which  require  constant  at- 
tention and  considerable  manipulation  of  valves  in  order  too  restart  them  if 
the  current  of  water  to  the  boiler  is  broken  for  any  reason.  This  injector, 
therefore,  had  great  opposition  to  encounter  and  great  incredulity  to  over- 
come before  it  could  make  for  itself  a  successful  place  with  the  trade.  From 


that  time  to  the  present  it  has  been  the  constant  aim  of  the  manufacturers 
of  this  injector  to  make  such  improvements  and  changes  as  should  increase 
its  working  qualities.  In  this  they  have  succeeded  admirably,  having  to- 
day a  machine  which  is  recognized  throughout  the  country  as  the  standard 
among  automatic  injectors. 

It  works  at  from  20  to  25  pounds  low  steam,  according  to  size  of  the 
injector,  and  from  this  point  up  to  145  or  150  lbs.,  its  best  working  point 
being,  of  course,  about  midway  of  its  range,  or  at  65  to  80  lbs.  On  these 
pressures  it  will  lift  water  from  22  to  24  feet,  and  it  is  claimed  to  be  the  only 
injector  manufactured  which  will  work  equally  well  through  hot  or  cold 
suction  pipe.  This  is  a  very  great  advantage,  as  frequently  the  steam  valve 
will  not  close  perfectly  tight,  and  when  an  injector  is  shut  off,  the  steam 
leaking  through  the  valve  will  heat  the  body  of  the  injector  and  also  the 
suction  pipe,  so  that  with  other  machines  except  the  "  Penberthy "  it  is 
necessary  to  cool  this  pipe  before  the  water  can  be  lifted. 

During  the  six  and  a  half  years  that  this  injector  has  been  in  the  market, 
nearly  75,000  of  them  have  been  sold  and  almost  without  exception  they 
have  given  satisfaction  from  the  start.  The  manufacturers  write  us  that 
while  they  received  calls  at  their  exhibit  in  Machinery  Hall  at  the  World's 
Columbian  Exposition  from  nearly  all  their  extensive  trade  throughout  the 
United  States  and  Canada  and  from  many  thousands  of  engineers  who  have 
used  and  are  using  their  goods,  they  only  received  two  complaints  from 
any  cause  whatever,  and  these  were  of  such  a  nature  that  a  few  words  of 
explanation  and  instruction  set  the  matter  right  with  the  parties  who  made 
them.  An  examination  of  the  sectional  cut  will  show  the  simplicity  of  this 
injector,  the  inside  parts  being  very  easy  to  get  at  for  purpose  of  cleaning  or 
examination.  The  steam  jet  "  R  "  can  be  removed  by  simply  loosening  the 
nut  on  the  top  of  the  injector,  while  the  delivery  jet  "  Y  "  which  is  the  one 
most  liable  to  stoppage  by  dirt,  can  be  taken  out  without  disturbing  the 
connections  to  the  boiler,  by  simply  unscrewing  the  plug  "O"  in  which 
this  jet  rests. 

This  popular  injector  is  manufactured  by  the  Penberthy  Injector  Co.,  of 
Detroit,  Mich.,  who  will  be  pleased  to  send  their  catalogue  to  any  steam 
user  who  desires  it,  on  application.  They  issue  monthly  an  8  page  paper, 
called  the  "  Penberthy  Bulletin,"  which  they  will  send  to  any  engineer  who 
will  send  them  his  address. 


PULLEYS 
SHAFTING 
HANGERS 


MACHINE 

MOULDED 
STEEL  RIM 
AND  GRIP 


0         Steel  Rim   Pulleys  ars  practicn.lly 

^  unbreakable,  are  lighter  and  easier  on 

O  shaft,  and  cost  same  as  cast  pulleys. 

•  ANY  STYLE  FURNISHED  SPLIT 


TURNED  IN  ANY  LENGTHS  UP  TO  28  FEET. 
SAVING  COUPLINGS.     STEEL  OR  IRON. 
PERFECTLY  TRUE  AND  POLISHED. 
KEY  SEALED  WHEN  DESIRED. 

RING  OILING  AND  RESERVOIR   OIL   BEARINGS.  STANDS 
FOR    BEARINGS.     WALL   BOXES.       SPECIALLY  HEAVY 
PATTERNS  FOR  ELECTRIC  WORK.    OUR  SPECIAL 
FACILITIES  SECURE  YOU   LOW  PRICES 
AND    PROMPT  SHIPMENT. 


( 


BRANTFORD, 

CANADA 


)  WATEROUS 


godfrey  st.  v.  morgan 
Barrister,  Solicitor,  etc. 

27  Wellington  St.  East,  ToPOntO 


SMITH'S 

JOURNAL  BEARING 


LUBRICATORS 


Protected  by  Canadian  Patent  No.  38,011. 
For  sale  by  the  manufacturers, 

E.  C.  MOUNT  &  CO. 


766  Craig  Street, 


MONTREAL. 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

/J'he  recognized  medium   for  advertise- 
ments for  'Tenders.' 


;  CANADIAN  COlilRACT  RECORD^ 

TORONTO.  £ 


F.  E.  Di 


&;  Go. 


MANUFACTURERS  OK 


LEATHER  BELTING 


70  KING  STREET  EAST.  TORONTO. 


Headquarters  for  Electric  and  Dynamo  Belting. 
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W 


ARREN 


Y.  S 


OPER. 


Contracting  Electrical  Engineers 


AHEARN  &  SOPER 


OTT-A."W^.  OISTT. 


CANADIAN  REPRESENTATIVES  OF  THE 


WestiMhouse  Electric  &  Mfg.  Co. 


Slow  Speed 

Single  and 
Multiphase 
Alternators 


Slow  Speed 
Direct  Current 
Dynamos 
and  Motors 


Electric  Railway  Equipments  Complete.  Transformers. 
Celebrated  Shallenberger  Electricity  Meters. 
Sawyer-Man  Stopper  Lamps. 

Ahearn  Electric  Heaters  for  Direct  or  Alternating  Circuits. 
Long  Distance  Power  Transmission  a  Specialty. 


The  Westinghouse  Alternator  is  the  only  Alternator 
1 1  of  its  type  in  which  the  Armature  Coils  are  removable 
and  may  be  kept  in  stOCk.  Coils  are  lathe  wound,,  thereby  securing 
the  highest  insulation.    All  armatures  are  iron  clad. 


FOR  ESTIMATES  AND  FURTHER  INFORMATION,  ADDRESS 

AHEARN  &  SOPER    -  OTTAWA 
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SPARKS. 

The  construction  of  an  electric  railway  at  Edmonton,  N.  W.  T. ,  is  under 
consideration. 

The  formation  of  associations  of  stationary  engineers  at  Sherbrooke  and 
Three  Rivers,  Quebec,  is  in  contemplation. 

The  capital  stock  of  the  Citizens'  Light  and  Power  Company,  of  Ottawa,| 
has  been  increased  from  $100,000  to  $200,000. 

The  proposed  electric  railway  to  connect  the  City  of  Brantford  with| 
Selkirk  on  Lake  Erie,  is  estimated  to  cost  $260,000. 

A  125  h.  p.  Robb-Armstrong;  engine  has  been  ordered  for  the  Intercolon- 
ial Railway's  electric  light  station,  at  Moncton,  N.  B. 

A  new  1,000  light  dynamo  and  also  a  new  engine  have  lately  been  pur- 
chased by  the  St.  Johns,  Que.,  Electric  Light  Company. 

Mr.  Edison,  father  of  the  celebrated  inventor,  is  still  living.  He  is  said 
to  have  been  born  in  Nova  Scotia,  on  the  7th  of  August,  1803. 

A  long  distance  telephone  line,  connecting  Fredericton,  St.  John,  Halifax 
and  intermediate  points,  is  being  constructed  by  the  Moncton,  N.  B. ,  Tele- 
phone Company. 

The  contracts  for  ties,  trolley  poles,  fencing  and  the  erection  of  a  power 
house  for  the  Hamilton,  Grimsby  and  Beamsville  Electric  Railway  Company 
will  shortly  be  awarded. 

The  town  af  Waterloo,  Que.,  is  to  .be  lighted  by  electricity.  There  will 
be  employed  for  this  purpose  forty  32  c.  p.  incandescent  lamps  ;  the  cost 
will  be  $400  per  year. 

An  offer  is  said  to  have  been  made  to  the  town  of  Richmond,  Quebec, 
by  the  Richmond  County  Electric  Company,  to  light  the  town  for  99  years 
for  the  sum  of  $11,000  cash. 

The  fly  wheels  for  the  engines  in  connection  with  the  Montreal  Street 
Railway  Company's  new  power  station  each  weigh  40  tons,  are  28  feet  in 
diameter,  and  will  run  at  a  speed  of  68  revolutions  per  minute. 

The  Montreal  Board  of  Trade  are  installing  an  Incandescent  lighting 
plant.  Two  engines  of  80  h.  p.  each,  of  the  Robb-Armstrong  Company's 
manufacture,  will  furnish  the  power  for  1,200  incandescent  lights. 

The  Thousand  Island  Railway  Company,  of  Gananoque,  are  considering 
a  proposition  submitted  by  the  Kingston  Electric  Light  Company,  for  the 
conversion  of  the  road,  which  is  now  operated  by  steam,  to  the  trolley 
system. 

The  new  power  station  of  the  Selkirk  Electtic  Light  Company  is  about  to 
go  into  operation.  It  is  said  that  the  company  will  have  sufficient  surplus 
power  to  be  able  to  furnish  part  of  the  power  necessary  for  the  electric 
railway  between  Selkirk  and  Winnipeg. 


Mr.  Bremner,  one  of  the  electrical  engineers  of  the  Montreal  street  rail- 
way, h  IS  invented  an  electric  brake  which  it  is  reported  has  been  success- 
fully tested.  A  car  furnished  with  one  of  these  brakes  was  brought  to  a  stop 
within  the  space  of  four  car  lengths,  while  running  at  a  speed  of  20  miles 
an  hour. 

An  electric  railway  is  projected  to  run  from  Cote  des  Neiges  across  the 
summit  of  the  mountain  at  Montreal.  Mr.  David  Yuile  is  the  promotor  of 
the  enterprise,  for  which  a  charter  has  been  obtained.  The  length  of  the 
road  will  be  about  2j^  miles,  and  it  is  expected  to  be  in  operation  by  the 
first  of  the  new  year. 

The  City  Council  of  Halifax  have  accepted  the  tender  of  the  Halifax 
Illuminating  and  Motor  Company  for  street  lighting  for  a  term  of  three 
years  as  follows  :  150  2,000-c.  p.  arc  lights  at  $78.75  ;  50  i„200-c.  p.  incan- 
descent at  $23.87  ;  50  32  c.  p.  incandescent  at  $17.52,  the  city  reserving  the 
right  to  increase  the  number  of  arc  or  incandescent  lights  as  they  may 
desire  at  the  contract  price  per  light. 

The  Toronto  and  Richmond  Hill  Street  Railway  Company  are  being  sued 
for  $20,000  damages  by  Thomas  Armstrong,  real  estate  agent,  on  the  ground 
of  damages  to  his  property  by  the  use  by  the  company  of  the  Forest  Hill 
road.  The  plaintiff  also  asks  for  an  injunction  to  restrain  the  company  from 
further  using  the  road,  and  for  [he  disallowance  of  ths  township  by-law 
granting  the  company  a  'oonus  of  $20,000. 

Mr.  R.  R.  Dobell,  president  of  the  Canadian  Atlantic  Cable  Company, 
has  received  an  offer  for  laying  the  company's  cable  from  a  point  at  the, 
Strait  of  Belle  Isle  to  a  point  on  the  west  coast  of  Ireland.  A  meeting  of 
the  Canadian  directors  is  to  be  held  shortly  to  consider  the  offer,  and  the 
Dominion  Parliament  will  be  asked  to  subsidize  a  direct  cable  connection 
between  Canada  and  Great  Britain.  It  is  believed  that  the  British  Govern- 
ment will  also  assist  the  project. 

Application  has  been  made  to  the  courts  by  the  creditors  to  have  the 
Consolidated  Electric  Co.;  of  Fredericton,  N.  B. ,  put  into  liquidation.  The 
solicitor  for  the  company  applies  to  have  the  application  set  aside  on  the 
ground  that  the  court  had  not  jurisdiction  to  make  the  order  for  the  wind- 
ing up  of  the  company  under  the  Winding  Up  Act,  by  reason  of  its  being  a 
railway  company  and  exempt  from  the  operation  of  the  statute.  The 
matter  has  been  sent  up  for  argument. 

Incorporation  is  being  asked  for  by  the  Preston  and  Berlin  Street  Rail- 
way Company,  Ltd.,  to  opetate  a  line  from  Preston  to  Berlin,  and  connect- 
ing at  Preston  with  the  Gait  and  Preston  road,  and  at  Berlin  with  the  Berlin 
and  Waterloo  Street  Railway.  The  proposed  capital  stock  is  $100,000. 
The  provisional  directors  are  :  Thomas  Todd,  Daniel  Spiers,  Wm.  H.  Sutz, 
of  Gait  ;  R.  Gregory  Cox,  St,  Catharines  ;  T.  M.  Burt.  Waterloo  ;  Fred. 
Clare,  Preston  ;  John  Fennell,  Berlin,  and  R.  G.  Dickson,  Niagara. 
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PERFECTLY  AUTOMATIC, 
FROM  ONE  LIGHT  TO  FULL  LOAD. 


 MANUFACTURED  BY   


The  Reliance  Electric  Mfg.  Go. 

(LIMITED) 

.t;  .       .          .              ,   .          .           ,    ^  BRANCH  OFFICES  : 

Write  for  prices  and  investigate  before  ^'  r^-  ^,   

,    .        ^  qi         106  King  St.  West,  TORONTO,  ONT. 

 purchasine:   ^            .                                        >  *• 

'           ^  749  Craig  Street,  MONTREAL,  QUE. 
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SPARKS. 

The  Canadian  Pacific  Telegraph  Company  announce  the  opening  of  a 
telegraph  line  from  Halifax  to  Sydeny,  C.  B. 

The  Fredericton  Gas  and  Electric  Light  Co.  have  contracted  to  light  the 
streets  of  the  city  for  ten  years  at  $55  per  light  per  year. 

The  largest  electric  power  generator  in  Canada  is  now  being  placed  in 
the  power  house  of  the  Ottawa  Electric  Street  Railway  Company,  It  is  a 
700  h.  p.  Westinghouse  multipolar  machine  and  weighs  37  tons. 

The  Vancouver  News  announces  the  arrival  in  that  city  of  Mr.  H.  Pim, 
of  Toronto,  to  succeed  Mr.  E.  Maxwell  as  manager  of  the  General  Electric 
Co.'s  business.    Mr.  Maxwell  has  gone  to  Portland,  Oregon. 

The  Westminster  and  Burrard  Inlet  Telephone  Company  propose  to  ex- 
tend their  line  to  the  American  boundary,  and  thus  afford  wire  connection 
with  Seattle,  Tacoma,  Spokane,  Portland  .md  San  Francisco. 

Bell  Telephone  stock  is  reported  to  be  very  strong,  and  little  or  none  is 
obtainable  in  Montreal  under  150.  This  stock  which  pays  2  per  cent,  quar- 
terly, is  said  to  be  gradually  passing  into  the  hands  of  small  investors. 

It  is  stated  by  the  manager  that  the  Niagara  Falls  Park  and  River  Railroad 
carried  without  accident  last  season,  ^54,000  passengers.  The  work  of 
double  tracking  the  line  was  commenced  in  September  and  is  being  rapidly 
pushed  forward. 

The  Western  Union  Telegraph  Company  has  been  granted  permission 
by  the  Canadian  Customs  Department  to  land,  free  of  duty,  at  Canso,  a 
part  of  cable  to  be  used  in  repairing  the  Anglo-American  cable,  nine  miles 
from  Nova  Scotia  shore. 

Mr.  D.  H.  Keeley,  Acting  Superintendent  Government  Telegraphs,  has 
just  returned  from  the  Gulf  of  St.  Lawrence,  having  seen  to  the  repair  of  the 
cables  to  the  Magdalen  Island  and  St.  Paul's  Island,  as  well  as  the  laying 
of  a  new  short  line  to  Anticosti. 


A  500  light  plant  has  lately  been  installed  by  the  Canadian  General  Elec- 
tric Company  at  Lethbridge,  N.  W.  T. 

It  is  reported  that  an  American  Company  is  prospecting  with  a  view  to 
establishing  an  electric  railway  in  (^harlottetown,  P.  E.  I. 

The  Hamilton  City  Council  have  adopted  a  by-iaw  granting  a  bonus  and 
right  of  way  to  the  Hamilton,  Grimsby  and  Beamsvil'.e  Electric  Railway. 
The  promoters  of  the  railway  have  secured  the  necessary  right  of  way  over 
almost  the  entire  route,  and  have  started  men  to  work  on  the  grading  of  the 
lines. 

On  the  Montreal  Park  and  Island  Railway  Company's  lines,  which  are 
about  completed,  Mr.  Roy,  the  Company's  engineer,  has  caused  to  be 
used  broken  stone  for  the  road  beds.  Cars  of  American  pattern,  23  feet 
in  length  are  to  be  used  on  this  line.  The  following  gentlemen  were  lately 
elec'ed  as  the  officers  of  the  Company  :  Hon.  Louis  Beaubien,  president  ; 
Hon.  J,  R.  Thibaudeau,  vice-president ;  Robt.  L.  Gault,  treasurer  ;  Maurice 
Perrault,  secretary  and  assistant  treasurer  :  David  Morrice,  Henry  Hogan 
and  M.  S.  Lonergan,  directors. 

The  City  Council  of  Ottawa  refused  to  allow  the  North  American  Tele- 
graph and  Telephone  Company  to  bring  its  wires  into  the  city  except  by 
means  of  conduits,  and  then  only  on  condition  that  the  Company  would 
pay  to  the  city  6  per  cent,  of  its  gross  receipts.  The  Company  did  not  fall 
in  with  this  proposition,  but  it  is  alleged,  secured  an  entrance  to  the  city  by 
utilizing  the  poles  of  the  Bell  Telephone  Company,  the  Standard  Electric 
Company,  and  fire  alarm  poles.  The  City  Engineer  was  instructed  to  at 
once  remove  the  poles  and  wires  attached  to  Corporation  property,  and  that 
official  carried  out  his  instructions  by  cutting  the  Company's  wires.  The 
City  Solicitor  of  Ottawa  has  given  it  as  his  opinion  that  the  Bell  Tele- 
phone Company  have  the  right  to  allow  other  companies  to  string  wires 
upon  their  poles  and  that  the  action  of  the  North  American  Telegraph  and 
Telephone  Company  in  thus  stringing  their  wires  was  legal. 


THE  HA  WORTH  BELTING  GO. 


MANUFACTURERS 


OFFICE  AND  FACTORY:  9  AND  11  JORDAN  STREET, 


TORONTO 


Tire  Imj>or»te<i 

English  Liquid  Vegetable  "Anti- Scale" 

....   IS  THE  .... 

BE:>T  BOILER  COMPOUND  fqk  LOCOMOTIVE,  MARINE  and  STATIONARY  BOILERS. 

Efficient  in  its  working  without  injury  to  the  boiler  plates  and  tubes. 
Totally  Prevents  Scale  .  .  .  Removes  Incrustation,  Corrosion  and  Pitting  .  .  .  Preserves  the  Pl.a.tes  and  Tubes 

Prevents  Leakage  of  Bed  Taps,  Water  Gauges,  etc. 
This  compound  is  purely  vegetable,  proves  reliable,  and  worthy  of  use  by  all  engineers. 

Used  in  Great  Britain  and  the  Colonies. 

testimonials  referring  to  its  excellence,  and  every  information  cheerfully  given  on  application  to 

S.  ZPTTO-E 

(Agrent  for  John  C.  Taylor  &  Co.,  Ltd.,  Manufaetupers,  Bristol,  England) 

436  Richmond  Street       ....       LONDON,  ONT 
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Tbe  Winnipeg  Electric  Railway  Company  has  recently  reduced  the  wages 
of  its  employees  by  20  per  cent. 

The  Legal  and  Commercial  Exchange  reports  the  assignment  of  Messrs. 
Quintard  &  Packard,  dealers  in  electrical  supplies  at  Victoria,  B.  C. 

The  Toronto  Railway  Company  have  purchased  a  250  h.  p.  Robb-Arm- 
strong  high  speed  engine,  to  be  used  as  an  auxiliary,  during  the  winter,  to 
their  present  power  station. 

An  all  night  service  has  been  inaugurated  by  the  Bell  Telephone  Co.  at 
Owen  Sound,  and  negotiations  are  proceeding  with  the  object  of  furnishing 
the  town  with  an  electric  fire  alarm  system. 

Parliament  will  be  asked  to  grant  incorporation  to  the  Niagara  Falls 
Electric  Railway  Bridge  Company,  to  build  a  bridge  across  the  Niagara 
River  between  the  Falls  and  the  Whirlpool  sapids. 

A  140  h.  p.  condensing  engine  and  steel  boiler,  have  been  purchased  by 
the  Penetanguishene  and  Midland  Light  and  Power  Company,  of  Penetan- 
guishene,  for  their  power  station,  now  in  course  of  erection. 

The  first  electric  plant  of  the  Waddell-Entz  Company's  manufacture  has 
been  installed  in  the  Gazette  Building  at  Montreal,  by  the  Company's  Cana- 
dian agents,  Messrs.  John  Langton  &  Company,  of  Toronto.  The  plant 
comprises  a  30  Kilowatt  incandescent  dynamo  of  the  slow  speed  type,  and 
a  slate  switch-board  provided  with  volt  meter  and  ammeter. 

The  London  West  Electric  Railway  went  into  operation  on  the  4i.h  of 
November.  The  event  was  celebrated  as  a  public  holiday.  The  road  is 
owned  by  the  company  which  operates  the  horse  car  system  in  the  city 
proper.  There  has  been  opposition  on  the  part  of  some  of  the  ciiizens  and 
their  representatives  in  the  city  council,  to  the  granting  of  a  franchise  to  the 
company  for  the  city  and  the  conversion  of  the  city  lines  to  electricity.  It 
is  e<pected  that  the  new  electric  road  in  London  West  will  serve  to  show 
the  citizens  the  superiority  of  electricity,  and  aid  the  company  in  securing 
the  city  franchise. 

When  permission  was  granted  the  Merchants'  Telephone  Company,  of 
Montreal,  to  erect  poles  on  the  streets  ot  that  city,  it  was  supposed  by  the 
council  that  the  resolution  granting  the  privilege  called  for  the  work  to  be 
done  under  the  supervision  and  control  of  the  city  engineer.  It  has  turned  out 
however  that  the  wording  of  the  resolution  does  not  cover  this  point,  and 
the  telephone  company  are  erecting  poles  in  a  manner  to  please  themselves, 
and  in  some  cases  much  to  the  disatisfaction  of  the  citizens.  This  privilege 
granted  to  the  Merchants'  Company,  will  incidentally  work  to  the  advan- 
tage of  the  Bell  Telephone  Company  also,  as  so  long  as  one  company  is 
allowed  to  run  its  wires  overhead,  the  other  company  will  also  escape  the 
expense  which  would  be  entailed  by  putting  their  wires  underground. 

We  learn  from  the  annual  report  of  Mr.  Grenville  C.  Cunningham,  chief 
engineer  of  the  Montreal  Street  Railway,  that  the  total  mileage  of  the  road 
when  completed  will  be  about  85  miles.  54 5^  miles  of  new  track  have 
already  been  laid,  and  it  is  expected  that  when  winter  sets  in  the  whole 
system  will  have  been  laid  with  rails.  43  miles  of  overhead  trolley  have 
been  constructed,  and  some  400  poles  put  up.  There  are  in  use  at  present 
71  motor  cars,  each  car  being  fitted  with  two  25  h.  p.  motors.  By  the  time 
the  winter  sets  in  this  equipment  will  have  been  increased  to  100  motors  and 
4  snow  sweepers.  2200  h.  p.  is  at  present  being  used,  1,000  h.  p.  being 
supplied  by  the  Royal  Elec  ric  Company,  1,000  h.  p.  by  a  temporary  power 
station  erected  by  the  company,  and  200  h.  p.  from  the  Montreal  Exposition 
Company's  engines.  The  new  power  station  which  the  company  are  erect- 
ing on  William  street  will  afford  a  total  of  3,200  h.  p.  It  is  expected  that 
power  from  two  engines  from  this  station  will  be  available  before  the  end  of 
the  year.  The  engine  house  in  connection  with  this  new  station  is  235  feet 
long  by  187  feet  wide,  and  will  contain  six  engines,  each  having  a  capacity 
of  600  h.  p.,  and  driving  two  kilowatt  Edison  generators.  Sufficient  space 
will  be  allowed  in  the  building  for  two  more  engines.  Water  for  conden- 
sing purposes  will  be  obtained  from  the  canal.  A  chimney  186  feet  high  by 
9  feet  interior  diameter  has  been  erected. 


The  Bell  Telephone  Go'y 

OF  CANADA,  LTD. 
IVrONTREAL 

MANUFACTURES  AND  HAS  FOR  SALE  EVERY  DESCRIPTION  OF 


TELEPHONIC 


and 
other 


ELECTRICAL  APPARATUS 


LINE  MATERIAL  AND  SUPPLIES. 

Will  furnish  tenders  for  supplying  Warehouses,  Public  Buildings,  Hotels, 
and  Dwellings  with 

PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS, 
BURGLAR  ALARMS,  HOTEL,  ELEVATOR  AND 
OTHER  ANNUNCIATORS,  HOTEL  ROOM  AND 
FIRE  CALL  BELLS,  ELECTRIC  BELLS,  PUSH 

 BUTTONS,  ETC  

Will  also  furnish  tenders  to  Cities,  Towns  and  Villages  for  Fire  Alarm 
AND  Police  Patrol  Systems. 

Catalogues  wilt  be  furnished  on  application. 


Sales  ;Department: 

MONTREAL : 
Bell  Telephone  Building, 
367  Aqueduct  Street. 

TORONTO : 
1  !ell    Telephone  Building, 
37  Temperance  Street. 

HAMILTON  : 
Bell   Telephone  Building, 
Hughson  Street. 

OTTAWA  ; 
Bell    Telephone  Building, 
Queen  Street. 

QUEBEC  : 
Bell  Telephone  Building, 
St.  John  and  Palace  Streets. 

WINNIPEG: 
Forrest  Block,  Main  Street. 


2518  &  2520  /SoTFfEJ?AMEST129  BAY  ST. 


TORONTO  ELEOTRIO  MOTOR  CO. 


MANUKACTUREHS 


Dynamos  Motors 

arc  lami's  I'OK  incandkscent  current. 

KKl'ArRINf;  A  SI'irCIALTV. 

107  Adelaide  St.  W.  -  Toronto,  Ont. 


Special  •  Pulleys 

Split  OP  Solid 

.  .  .  Wfi  MANUFACTURE  .  .  . 

BELT  PULLEYS  IN  ALL  SIZES 

From  3  inch  diam.  to  15  feet  diam. 
With  iron  centres  and  wood  rim. 
Guaranteed  for  any  power  required. 

ALSO  SOLE  MANUFACTUREUiS 

DODGE  PATENT  WOOD  SPLIT  PULLEYS 

All  sizes  always  in  stock. 


Dodge  Wood  Split  Pulley  Co. 

Office :  68  King  St.  West,  TORONTO. 
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The  Canadian  Office  &  School  Furniture  Co. 


ROBB.ARMSTRONG  AUTOMATIC 

ENGINES 

SIMPLE  and  COMPOUND. 

These  Engines  . have  the  most  simple  and  most 
'  perfect  fly  wheel  governor  in  use. 


ROBB  ENGINEERING  CO.,  Ltd. 

Amherst,    -    Nova  Scotia. 


If  you  want  to  .  .  .  .  . 

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 

J.  B.  McLean  co.,  ltd. 

PUBLISHERS 

10  Front  St.  E.        -  Toronto. 


Hill  Patent  Friction  Pulleys 


AND  CUT  OFF  GOUPLIHCS 

For  Electric  Light  Stations  and  all  purposes  where  intermittent  power  is  required. 


Miller  Bros.  &  Toms, 


(Successors  to  Miller  Bros.  &  Mitchell) 

MONTREAL,  QUE. 


Toronto  Office :  74  York  Street. 

ESTABLISHED  1869. 


THE  CANADIAN  LOCOMOTIVE  &  ENGINE  CO.,  Ltd. 

KINGSTON,  -  ONTARIO. 


MANUFACTURERS  OF 


Locomotive,  Marine  and  Stationary  Engines 


Armington  &  Sims'  High  Speed  Engine  fok  Electric  Light  Plant,  icrr. 

NOTICE. 

The  Canadian  Locomotive  &  Engine  Co.,  Limited,  of  Kingston,  Ontario,  have  the  exclusive  license 
for  building  our  Improved  Patent  High  Speed  Engine  for  the  Dominion  of  Canada,  and  are  fur- 
nished by  us  with  drawings  of  our  latest  improvements. 

Providin'ce,  R.I.,  Nov.  i8th,  1889.  (Signed)        ARMINGTON  &  SIMS. 


THE 
HAZLETON 
BOILER. 


"  CYCLE "  GAS  ENGINE 


IMPULSE  EVERY  REVOLUTION  without 
a  separate  pump.    NO  SLIDE. 


Descriptive  Catalogues  of  the  above  on  application. 
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C.  W.  HENDERSON  J!jO!L'a'""r8r and  Contractor  ELECTRICAL  SUPPLIES 


ESTIMATES  FURNISHED  FOR 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Mooels,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Batteries,  Doctors'  and  Dentists'  Electrical  jl 
Apparatus  .a.nd  Machinery.  ft^l?^ 
Electric  and  Gas  Fixtures. 
Buckeye  Incandescent  Lamps. 

SoMOFF's  Fancy  and  Miniature  Incandescent  Lamps, 


44  gleury  Street  

{CORNER  JURORS) 

'  ...  .  MONTREAL 


LONDON  MACHINE  TOOL  CO., 

LONDON,  -  ONTARIO, 

MANUFACTURERS  OF 

Machinist  &;  Brass  Finishers'  Tools 

A.  R.  WILLIAMS,  General  Aqent,  TORONTO,  ONT. 

It  is  no  longer  necessary  to  import  Carbon  Points. 

THE  PETERBOROUGH  CARBON  AND  PORCELAIN  CO. 

....  can  furnish  them  equal  to  any  in  the  world,  as  they  are  .... 

MANUFACTURERS  OF 

CARBON  POINTS  for  all  Systems  of  Arc  Light,    BATTEFiY  PLATES,    GARBONB  RUSHES, 

and  nil  kinds  of  Forcelam  for  Electrical  and  Hardware,  lines. 


OAK 

TANNED 


BELTING 


TORONTO 

Telephone  475. 


THE  J.  G.  MCLAREN  BELTING  GO.  Montreal 


VDLCANIZED  FIBRE  CO.  — — 

so.  «.™„«.Hs  OP  HARD  VDLCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Stieks  and  special  shapes  to  order.   Colors,  Red,  Black  and  Grey. 

SEND  POR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD, 

Factory ;  WILMINGTON,  DEL  OFFICE,;  14  DEY  St..  NE.W  YORK. 

Please  mention  the  Elpxtrical  News  when  corresponding  with  advertisers. 


GET  A  RELIABLE  BOILER  FEEDER 


oraiW. BUY  THE  BEST 


IF  YOU  DO  THIS  VOU  WILL  USE  .... 


THE 


PENBERTHY  AUTOMATIC  INJECTOR 


75,000  IN  USE. 

Penberthy  Injector  Co.    -    Detroit,  Mich. 

Send  for  circular  and  price  list.  Branch  Factory  at  Windsor,  Ont. 


1  ^^gg^gg 


CAHADIAN 


I T0  W  W  W  V/^  V 
I  li»  0A  0a\  0j\  /i»  0J 


LECMALNEWS 


SHE 


AND 


NGINEERING 


Jim 


I 


OLD  SERIES,  VOL.  XV.— No.  4. 
NEW  SERIES,  VOL.  IV.— No.  1. 

JANUARY,  1894 

( PRICE  10  CENTS 
1    $1.00  Per  Year. 

MAGNOLIA  METAL 


IN  USE  BY- 


Eight  Leading  Governments. 

BEST  ANTI-FRICTION  METAL  FOR 

High-speed  Engine,  Dunamo,  Rolling-Mill,  Steamstiip,  Railroad,  Saw-Mill,  Gotton-Mill,  Paper-Mill,  Woolen-Mill, 
Siik-Mill,  Jute-Mill,  i^ubber-Mill,  Sugar-Mill,  Flour-Mill  and  all  Maciiineru  Bearings. 

DVC^GrHSrOLI^  DyCET^L  CO- 

London  Office:  75  Queen  Victoria  St  Owners  and  Sole  Manufacturers, 

^fnZllfffile:  TMTLa^"ntcl  Agents.   74   COTtlandt  StTCet,   NEW  YORK, 

JOHN  LANGTON  &  CO. 

 Canada  Life  Building,  Toronto 

ELEGTRIGf\b  -  ENGINEERS  -  f\ND  -  GONTRf\GTORS 

■ —    Complete  Plants  installed. 

Plants  requiring  special  combinations  of  Electrical  Machinery  a  Specialty. 

CORRESPONDENCE  SOLICITED. 

"DIREGT-DRIVEN"  DYNflMOS  tor  large  and  small  plants.       SLOW  SPEED  GENERftTORS  AND  MOTORS. 
Sole  Canadian  Agents  for  the  Waddell-Entz  Alkaline  Storage  Batteries. 


c.  c. 

(Canadian  Core) 


55 


We  beg  to  draw  attention  to  the  merits  of  our  

Solid  Core  Rubber  Covered  Wire 

 for  Interior  Wiring  and  use  in  damp  locations. 

This  wire  has  the  purest  and  most  homogeneous  insulation  of  any  rubber 
covered  wire  in  the  market. 
We  do  not  aim  to  produce  a  cheap  and  consequently  an  inferior  insula- 
tion, but  we  have  spared  no  expense  towards  the  production  of  a 
high  grade  of  wire  at  a  low  price.    We  use  no  "recovered"  rubber 
or  other  refuse  stock,  but  only  pure  rubber  compound. 

Send  sample  order  and  test  the  insulation.       Prices  lower  than  for  any  like  grade. 

THE  CANADIAN  GENERAL  ELECTRIC  CO.,  Limited. 

Head  Office— 65  to  71  Front  Street  West,  TOKONTO,  ONT. 

Factories-PETERBO ROUGH,  ONT. 

  r  124  HoUis  Street,  HALIFAX,  N.  S. 

Rranrh  Offirp«;  anH  Warprnnms:  J  ^'^'"^  MONTREAL,  Que. 

rsrancn  vjmces  ana  wareroomsi  ^50  Main  street,  Winnipeg,  Man. 

  I  Granville  Street,  VANCOUX'ER,  B.  C. 
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Montreal  Insulated  Wire  Works. 
J.  ROSS,  SON  &  CO. 


MANUFACTURERS  OF 


INSULATED 
ELECTRIC  WIRES 

And  Wires  for  Annunciators, 
Offices,  Magnets  and 
Dynamos. 


Factory:  41^  William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed. 

p.  0.  Box,  1496. 

E.  GflRL  BREITHftUPT 

CONSULTING 

Electrical  Engineer 

Graduate  in  Electrical  Engineering  at  Johns 

Hopkins  University,  Baltimore. 
 Address:  BERLIN,  0\T. 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium   for  advertise- 
ments for  'Tenders.' 


i 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


ICANiilDIANCOfTTRACTRECORDl 

TORONTO.  S; 


SMITH'S 

JOURNAL  BEARING  

 LUBRICATORS 

Protected  by  Canadian  Patent  No.  38,011. 
For  sale  by  the  manufacturers, 

E.  C.  MOUNT  &  CO. 


766  Craig  Street,  f- 


MONTREAL. 


JOHN  A.  BURNS,  B.A.Sc. 

Mechanical  Engineer  and  Manufacturers'  Agent. 

POWER  HACK-SAW  shape  of  metal  up  to  4% 

inches.  This  is  the  most  practical  machine  ever  offered 
to  the  trade.  No  skill  required  to  run  it.  When  the 
bar  is  cut  off  the  machine  automatically  lifts  the  saw  from 
the  work  and  stops.   Write  for  photograph  and  price. 


MflTRDQ         Agent  for  the  Kay  Electric  Works, 
niUIUnO  of  Hamilton,  Ontario. 
CMnillCQ  -Sole  Agent  for  the  Armlngton  &  Sims 
LIiUIIiLO  and  lirown  Engines,  of  Hamilton,  Ont. 

Specialist  in  making  boiler  evaporation  and 
engine  economy  tests ;  indicating  and  proper- 
ly setting  the  valves  0/  steam  engines. 

MONTREAL. 


686  Craig  St. 


Eugene  F.  Phillips  Electrical  Works 


MA.VUFACTURERS  OF 


ELECTRIC  LIGHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\Rf\Df\Y  Gf\BLES. 
RAILWAY  FEEDER  AND  TROLLEY  WIRE. 


OFFICE  AND  FACTORY 
New  York  Office:  10  Coitlandt  Street. 
Prouidence,  R,  I.:  American  Electrical  Works. 


Montreal,  Canada. 


.  Do  you  Want  . 

A  30  OR  40  CENT  LAMP? 

If  so,  we  cannot  supply  you  ;  but 
should  you  prefer  a  higher  priced 
article,  cheaper  in  the  end,  and 
guaranteed  for  an  average  life  of 
8oo  hours,  call  upon  or  address  the 

Packard  Lamp  Go.,  Ltd 

96  to  100  King  Street, 


John.LBlaikie  Esq. 
Pres. 


EW.Rathbun  Esq. 
Vice.  Pres. 


CONS^JLTING  ENGIKELTRS  ' 

G.C.ROBB  ChiefEngineer    ,,         ^  _^ ^ ^ „ , __  ^ 

A.FRASER  Sec.Tres       Head  Office  TORONTO 


STEAM  USERS 

Deniririff  the  services  of  COMPETENT  EN- 
GINEERS of  any  class,  can  obtain 
sober,  intelligent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

Geo.  Hunt,  President,  625  Dorchester  Street 
Montreal. 

J.  J.  York,  .Secretary  Montreal  Branch,  Board 
of  Trade  Building,  Montreal. 


Use  Something  Good 

PEERLESS  OILS 

TAKE  NO  OTHER. 

MADE  SPECIALLY  FOR  YOUR  USE. 
THE  PEERLESS  BRAND  IS  SECURED  BY  LETTERS 
PATENT. 

Best  Oil  in  the  market.    Does  better  work  and  more  of 
it.  Saves  the  Machinery  and  lasts  longer.  Try  it. 

12  GOLD.MEDALS  IN  6  YEARS. 

Sole  Manufacturers: 

SAMUEL  ROGERS  &  CO. 

30  Front  Street  East,  Toronto,  Ont. 
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FIRSTBROOK  BROS. 

King  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDB-BLOCKS 

AND  CROSS-flKMS. 


WRITK  FOR  PARTICULARS. 


T«  E 


Morse 
Valve 
Reseating 
Machine 

will  reface  in  posi- 
tion any  valve 
fiom  ]4  in-  to  14 
in.  flat  or  taper 
seat. 


Send  for  new  Cata- 
logue,   with  the 
names  of  1,000 
users. 


Darling  Bros. 


Columbia  Metal 

THE  BEST  ANTI-FRICTION  METAL  ON  THE  MARKET  ! 

Less  Friction  ;  Less  Wear  ;  Less  Hkai  in(;  in  Journals  ; 
AND  Less  On,  Used  than  v/ith  Any  Other  Metal. 
As  liquid  as  water  when  melted.       Once  used,  always  used.       Prices  right. 


A  TRIAL  SOLICITED. 


W.  S.  BATES 


MEAFORD,  ONT. 


The  F.  E.  Dixon  Belting  Co. 


Reliance  Works 


Montreal. 


(LIMITED) 


MANUFACTURERS  OF 


LEATHER  BELTING 


70  KING  STREET  EAST,  TORONTO. 


Headquarters  for  Electric  and  Dynamo  Belting. 


Please  mention  the  Electrical  News  when  corresponding  with  advertisers. 


STEAM  BOILER  INSPECTION 
AND  INSURANCE  DEPARTMENT 

...  OF  THE 


Steam  Boiler  <fe  Plate  Glass 
Insurance  Company 

JAMES  LA  Ul\  Manaf/er.   OF  CANADA 


^  DIRECTORS  ^ 

E.  JONES  PARK,  Q.  C.  -  -  -  -  President. 

F.  A.  FITZGERALD,  ESQ.,  President  Imperial  Oil  Co.    -  Vice-President. 
HON.  DAVID  MILLS,  Q.  C,  M.  P.,  Ex-Minister  of  the  Interior. 

JOHN  MORRISON,  ESQ.,  Ex.-Gov.  British  America  Assurance  Co.,  Toronto. 
T.  H.  PURDOM,  ESQ.,  Barrister,  London. 
J.  H.  KILLEY,  Consulting-  Engineer.  JOHN  FAIRGRIEVE,  Chief  Engineer. 


When  were  your  Boilers  last  inspected  by  a  competent  engineer? 

Do  you  know  what  pressure  your  Boilers  can  safely  stand  ? 

Is  your  Steam  Gauge  registering  the  correct  pressure? 

Are  your  Water  (Gauges  free  and  in  good  working  order? 

Is  your  Safety  Valve  working  properly? 

Do  not  trust  to  luck  ;  the  unexpected  generally  happens.    Avoid  the 
calamity  of  an  explosion.    Protect  life  and  property  liy  taking 
out  one  of  our  Inspection  and  Insurance  Policies. 


HEAD  OFFICE: 

illCmi  ■  WMNI 

Aiitliorized  Copitnl,  Siib.sci  ibeit  Capital. 

.ifr>oo,ooo.  $200,000. 

FULL  GOVERNMENT  DEPOSIT 
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Kay  Electric  Works 

No.  263  James  Street  N.,  Hamilton,  Ont. 

.  .  .  MANUFACTURERS  OF  .  .  . 

DYNAMOS 


For  Arc  and  

Incandescent  Lighting. 

MOTORS 


From  %  H.  P.  to  50  H.  P. 
Electro  Plating  Machines  and  General 
Electrical  Appliances.  Special  attention 

to  Mill  and  Factory  Lighting  

•     WRITE  FOR  CIRCULARS. 


NORTHEY  MFG.  GO. 


LI1VIITEI> 


Toronto  .... 

...ONTARIO. 


MANUFACTURERS  OF 


^^^^ 

STE  Aivr 

A  Nil 

POWER 


PUMPS 


For  General  Water  Supply 
and  Fire  Protection. 

BOILER  FEED  PUMPS  AND  PUMPS  FOR  ALL  DUTIES 

CON13ENSERS,  ETC. 

HIGH  CLASS  PUMPING  ENGINES 

FOR  HIGH  DUTY,  SUITABLE  FOR  TOWN  AND  CITY  WATERWORKS. 


FINE  -  -  p/<^ 


Street  Cars 


.  .  .  .  OUR  SPECIALTY  .  .  . 


We  also  manufacture;  Horse  and  Trail  Cars 
of  every  descrijition. 


Pf\TTERSON  6c  GORBIN. 

■s  r.  CA  Til  A  I!  I  s  /<;>',  o  v  r. 


TELEPHONES 

WE  MANUFACTURE 

Standard  Bell  Teleptiones 

AND 

Warehouse  TeleDhones. 

ALSO 

Carbon  Transmitter  Telephones. 

Local  exchanges  fitted  up.     All  line  material  suppl  ed. 

Ste.  Julie,  Sept.  5th,  1802. 
T.  W.  NE.SS,  Esq.,  Montreal. 

Dear  Sir, — We  are  happy  to  state  that  your 
telephones  and  switches  are  giving  us  good  satis- 
faction. We  have  three  sorts  of  switches  and 
we  find  yours  lar  preferable.  There  are  now  about 
forty  of  your  telephones  in  operation  on  our  line. 
Every  one  works  well,  and  we  intend  to  use  no 
other.  Yours  very  tru  y, 

The  Megantic  Telephone  Co. 

Write  us  when  you  want  anything  electrical. 

Key  Soclccts,  Maffneto  Bells, 

Switrhfs,  A  nnuncin  tors, 

(jiit-onts,  Bells, 

Wire,  Batteries, 

Lamps.  Push  Buttons,  &r.. 

Shades,  Dynamos  and  Motors 

T.  W.  NESS  &  GO. 

749  Craig  Street,  MONTREAL. 


Canadian  Headquarters  for 
Electrical  Supplies 


CANADIAN 
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THE  OLDEST  STEAM  ENGINE  IN  THE  UNITED  STATES. 

The  steam  ens^ine  shown  in  the  accompanying  drawing  was 
built  in  18115,  by  James  Watt,  of  Lancashire,  England,  accord- 
ing to  the  mformation  furnished  us.  This  probably  means  that 
it  was  built  by  the  firm  of  Boulton  &  Watt,  formed  by  the  sons 
of  the  great  inventor  and  his  partner  to  succeed  the  original 
and  famous  firm  of  Boulton  &  Watt,  which  terminated  its  exis- 
tence in  the  first  year  of  the  present  century.  The  engine  illus- 
trated was  brought  to  Savannah  in  181 5,  and  was  set  up  m  the 
rice  mill  of  Messrs.  McAlpm  &  Mclnnis.  It  has  been  at  work 
regularly  ever  since  and  is  still  doing  daily  duty,  having  been 
put  in  good  re- 
pair two  years 
ago  by  the 
Novelty  Iron 
Works,  of  Sa- 
vannah. 

The  engine 
runs  at  about 
18  revs,  per 
minute  and  de- 
velops about 
90  H.  P.  Its 
cylinder  is  31 
X  72  ins.  and 
it  uses  steam 
at  8  lbs.  pres- 
sure. The  air 
pump  and 
boiler  feed 
pump  are  each 
worked  from 
the  beam  of 
the  engine. 
The  crank,  the 
shaft  and  the 
connecting  rod 
are  made  of 
cast  iron. 

There  is  good 
reason  to  be- 
lieve that  this 
engine  is  the 
oldest  steam 
engine  in  the 
United  States 
that  is  still 
doing  regular 
service,  and  it 
is  quite  pos- 
sible that  it  is  as  old  as  any  of  those  which  are  still  preserved 
as  curiosities.  In  1803  (see  Jour.  Franklin  Inst.,  October,  1876), 
there  were  only  five  steam  engines  in  the  United  States,  of 
which  two  were  at  Philadelphia,  two  in  New  York  and  one  in 
Boston.    Three  of  these  were  pumping  engines. 

Remembering  that  in  181 5  manufacturing  industries  were  still 
confined  to  the  thirteen  original  States,  and  that  in  any  of  the 
Northern  States  an  old  machine  would  be  much  more  likely  to 
be  replaced  by  anew  one  than  in  the  South,  it  seems  altogether 
likely  the  oldest  engine  at  work  in  the  United  States,  or,  for 
that  matter,  anywhere  in  the  world,  save  in  Europe.  If  there  be 
an  older  one  in  existence  we  shall  be  pleased  to  make  record  of 
it.  We  are  indebted  to  Messrs.  John  Rourke  &  Son,  proprietors 
of  the  Novelty  Iron  Works,  of  Savannah,  for  the  drawing  from 
which  our  illustration  is  made  and  information  given  above. — 
Engineering  Neius. 

QUESTIONS  AND  ANSWERS. 

D.  W.  M.,  Drumbo,  Ont.,  writes:  i.  Where  would  you 
advise  one  to  go  in  order  to  receive  a  thorough  practical  electrical 
education?  2.  What  would  be  the  cost  of  such  an  education? 
3.  What  time  would  be  required,  and  what  would  be  the  neces- 
sary qualifications?  4.  Do  you  know  of  any  college  in  Canada 
where  they  have  a  special  course  in  Electrical  Engineerings? 

Answer  — I.  We  cannot  undertake  to  advise  you  as  to  where 
you  should  go  in  order  to  receive  such  an  education  as  you 
mention.    That  is  a  matter  which  you  must  decide  for  yourself 
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Some  are  of  the  opinion  that  such  an  education  can  be  obtained 
apart  altogether  from  scientific  schools.  Others  believe  that  a 
scientific  school  education  in  electrical  theory  is  what  is  required; 
and  others,  again,  that  such  an  education  should  combine  a  term 
in  a  scientific  school  with  a  year  or  two  devoted  to  practical 
work  in  an  electrical  manufacturing  establishment.  We  rather 
incline  to  agree  with  the  latter  opinion,  and  believe  further,  that 
an  electrical  education  should  be  founded  upon  a  thorough 
knowledge  of  engineering  and  mechanics.  An  eminent  electri- 
cal authority  recently  made  the  somewhat  startling  statement 
that  an  electrical  engineer  should  be  one-tenth  electrical  and 

nine-tenths  me- 
chanical. We 
would  advise  our 
correspond  ent 
to  read  the  pa- 
per read  by  Mr. 
Merrill  before 
the  Canadian 
Electrical  Asso- 
ciation at  its 
last  meeting,  to- 
gether with  the 
discussion  there- 
on. By  this 
means  he  will 
learn  the  views 
of  a  number  of 
persons  promi- 
nently identified 
with  the  electri- 
cal business.  2. 
There  is  a 
course  in  Me- 
chanical and 
Electrical  Engi- 
neering at  the 
School  of  Prac- 
tical Science, 
Toronto,  and  at 
McGill  Univer- 
sity, Montreal. 
At  Toronto  the 
course  extends 
over  a  period  of 
three  years,  and 
the  cost  to  the 
student,  includ- 
ing the  neces- 
sary books  and 

instruments,  is  $250.  3.  In  order  to  enter  upon  this  course 
students  must  have  passed  a  University  matriculation  exami- 
nation or  a  junior  leaving  examination  at  the  High  School.  In 
case  the  student  has  had  a  year's  experience  at  mechanical  work 
in  a  manufactory,  he  will  be  admitted  on  passing  a  special 
exaiTiination  in  Mathematics  and  English. 


MONTREAL  ELECTRIC  CLUB. 

Dec.  4th. — At  the  regular  meeting  on  this  date,  Mr.  John 
Smillie  read  an  entertaining  paper  on  "Pioneer  Electric  Light- 
ing in  Montreal"  for  which  he  was  given  a  vote  of  thanks.  At 
the  suggestion  of  a  member,  it  was  decided  to  have  a  question 
box  in  which  the  members  could  deposit  questions  which  they 
desired  to  be  answered. 

Dec.  1 8th. —Mr.  J.  Cough  deliveied  another  of  his  series  of 
papers  on  the  "Philosophy,  Application,  Construction  and  Im- 
provement of  the  Steam  Engine,"  for  which  a  vote  of  thanks 
was  given  him,  debate  was  then  held  on  "Alternate  versus 
Continuous  Current  for  Transmission  for  Power  and  Lighting  a 
distance  of  Nine  Miles."  Messrs.  H.  W.  Woodman  and  H. 
Ritchie  supported  the  alternate  current,  and  Messrs.  W.  B.  Shaw 
and  C.  Legrand,  continuous  current.  After  an  interesting 
debate  in  which  the  merits  of  each  system  were  well  set  forth,  the 
question  was  put  to  the  meeting  and  was  decided  in  favor  of  the 
altetnate  current  by  a  small  majority. 
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ON  LIGHT  AND  OTHER  HIGH  FREQUENCY  PHENOMENA. 

By  Nikola  Tesla. 
(  Continued. ) 
ON  ELECTRICAL  RESONANCE. 

The  effects  of  resonance  are  being  more  and  more  noted  by 
engineers,  and  are  becoming  of  great  importance  in  the  practical 
opeiation  of  apparatus  of  all  kinds  with  alternating  currents. 
A  few  general  remarks  may  therefore  be  made  concerning  these 
efiects  It  is  clear,  that  if  we  succeed  in  employing  the  effects 
of  resonance  practically  in  the  operation  of  electric  devices,  the 
return  vvire  will,  as  a  matter  of  course,  become  unnecessary,  for 
the  electric  vibration  may  be  conveyed  with  one  wire  just  as  w^ll, 
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Utilizing  the  Heating  Effect  of  Conduction 
Current  and  Bombardment. 

and  sometimes  even  better,  than  with  two.  The  question  first 
to  answer  is,  then,  whether  pure  resonance  effects  are  producible. 
Theory  and  experiment  both  show  that  such  is  impossible  in 
Nature,  for  as  the  oscillation  becomes  more  and  more  vigorous 
the  losses  in  vibrating  bodies  and  environing  media  rapidly  in- 
crease, and  necessarily  check  the  vibration  which  otherwise 
would  go  on  increasing  forever.  It  is  a  fortunate  circumstance 
that  pure  resonance  is  not  producible,  for  if  it  were  there  is  no 
telling  what  dangers  might  not  lie  in  wait  for  the  innocent  ex- 
peri'menter.  But  to  a  certain  degree  resonance  is  producible, 
the  magnitude  of  the  effects  being  limited  by  the  imperfect 
conductivity  and  imperfect  elasticity  of  the  media,  or  generally 
stated,  by  frictional  losses.  The  smaller  these  losses,  the  more 
striking  are  the  effects.  The  same  is  the  case  in  mechanical 
vibratioil.  A  stout  steel  bar  may  be  set  in  vibration  by  drops  of 
water  falling  upon  it  at  proper  intervals;  and  with  glass,  which 


attributed,  but  are  seldom  due,  to  true  resonance,  tor  an  error  is 
quite  easily  made  in  this  respect.  This  may  be  undoubtedly 
demonstrated  by  the  following  experiment.  Take,  for  instance, 
two  large  insulated  metalhc  plates  or  spheres,  which  I  shall 
designate  A  and  B,  place  them  at  a  certain  small  distance  apart, 
and  charge  them  from  a  frictional  or  influencg  machine  to  a 
potential  so  high  that  just  a  slight  increase  of  the  difference  of 
potential  between  them  will  cause  the  small  air  or  insulating  space 
to  break  down.  This  is  easily  reached  by  making  a  few  prelimi- 
nary trials  If,  now,  another  plate — fastened  on  an  insulating 
handle,  and  connected  by  a  wire  to  one  of  the  terminals  of  a 
high  tension  secondary  of  an  induction  coil,  which  is  maintained 
in  action  by  an  alternator  (preferably  high  frequency) — is  ap- 
proached to  one  of  the  charged  bodies  A  or  B,  so  as  to  be  near- 
er to  either  one  of  them,  the  discharge  will  invariably  occur  be- 
tween them;  at  least  it  will  if  the  potential  of  the  coil  in  con- 
nection with  this  plate  is  sufficiently  high.  But  the  explana- 
tion of  this  will  soon  be  found  in  the  fact  that  the  approached 
plate  acts  inductively  upon  the  bodies  A  and  B,  and  causes  a 
spark  to  pass  between  them.  When  this  spark  occurs,  the 
charges  which  were  previously  imparted  to  these  bodies  from 
the  influence  machine  must  needs  be  lost,  since  the  bodies  are 
brought  in  electrical  connection  through  the  arc  formed.  Now, 
this  arc  is  formed  whether  there  be  resonance  or  not.  But  even 
if  the  spark  would  not  be  produced,  still  there  is  an  alternating 
E.M.F.  set  up  between  the  bodies  when  the  plate  is  brought  near 
one  of  them;  therefore,  the  approach  of  the  plate,  if  it  does  not 
always,  actually  will,  at  any  rate  tend  to  break  down  the  air 
space  by  inductive  action.  Instead  of  the  spheres  or  plates  A 
and  B  we  may  take  the  coatings  of  a  Leyden  jar  with  the  same 
result,  and  in  place  of  the  machine,  which  is  a  high  frequency 
alternator  preferably,  because  it  is  more  suitable  for  the  experi- 
ment, and  also  for  the  argument,  we  may  take  another  Leyden 
jar  or  battery  of  jars.  When  such  jars  are  discharging  through 
a  circuit  of  low  resistance  the  same  is  traversed  by  currents  of 
very  high  frequency.  The  plate  may  now  be  connected  to  one 
of  the  coatings  of  tl.e  second  jar,  and  when  it  is  brought  near  to 
the  first  jar  just  previously  charged  to  a  high  potential  from  an 
influence  machine  the  result  is  the  same  as  before,  and  the  first 
jar  will  discharge  through  a  small  air  space  upon  the  second 
being  caused  to  discharge.  But  both  jars  and  their  circuits  need 
not  be  tuned  any  closer  than  a  basso  profundo  is  to  the  note 
produced  by  a  mosquito,  as  small  sparks  will  be  produced 
through  the  air  space,  or  at  least  the  latter  will  be  considerably 
more  strained  owing  to  the  setting  up  of  an  alternating  E.M.F.by 
induction,  which  takes  place  when  one  of  the  jars  begins  to 
discharge.  Again,  another  error  of  similar  nature  is  quite  easily 
made.  If  the  circuits  of  the  two  jars  are  run  parallel  and  close 
together,  and  the  experiment  has  been  performed  of  discharg- 
ing one  by  the  other,  and  now  a  coil  of  wire  be  added  to  one  of 
the  circuits  whereupon  the  experiment  does  not.  succeed,  the  con- 
clusion that  this  is  due  to  the  fact  that  the  circuits  are  now  not 
tuned  would  be  far  trom  being  safe.  For  the  two  circuits  act  as 
condensei  coatings,  and  the  addition  of  the  coil  to  one  of  them 
is  equivalent  to  bridging  them,  at  the  point  where  the  coil  is 
placed,  by  a  small  condenser,  and  the  efifect  of  the  latter  might 
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is  more  perfectly  elastic,  the  resonance  effect  is  still,  more  re- 
markable, for  a  goblet  may  be  burst  by  singing  into  it  a  note  of 
the  proper  pitch.  The  electrical  lesonance  is  the  more  perfectly 
attained,  the  smaller  the  resistance  or  the  impedance  of  the  con- 
ducting path,  and  the  more  perfect  the  dielectric.  In  a  Leyden 
jar  discharging  through  a  short,  stranded  cable  of  thin  wires 
these  requirements  are  probably  best  fulfilled,  and  the  resonance 
effects  are,  therefore,  very  prominent.  Such  is  not  the  case  with 
dynamo  machines,  transformers  and  their  circuits,  or  with 
commercial  apparatus  in  general  in  which  the  presence  of  iron 
cores  complicates  or  renders  impossible  the  action.  In  regard 
to  Leyden  jars  with  which  resonance  effects  are  frequently 
demonstrated,  I  would  say  that  the  effects  observed  are  often 


be  to  prevent  the  spark  from  jumping  through  the  discharge 
space  by  diminishing  the  alternating  E.  M.  F.  acting  across  the 
srme.  All  these  remarks,  and  miny  more  which  might  be 
added  but  for  fear  of  wandering  too  far  from  the  subject,  are 
made  with  the  pardonable  intention  of  cautioning  the  unsuspect- 
ing student,  who  might  gain  an  entirely  unwarranted  opinion  of 
his  skill  when  seeing  every  experiment  succeed;  but  they  are  in 
no  way  thrust  upon  the  experienced  as  novel  observations. 

In  order  to  make  reliable  observations  of  electric  resonance 
efiects  it  is  very  desirable,  if  not  necessary,  to  employ  an  alter- 
nator giving  currents  which  rise  and  fall  harmonically,  as  in 
working  with  make  and  break  currents  the  observations  are  not 
always  trustworthy,  since  many  phenomena,  which  depend  on 
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the  rate  of  change,  may  be  produced  with  frequencies  widely 
different.  Even  when  making  such  obseivations  with  an 
alternator  one  is  apt  to  be  mistaken.  When  a  circuit  is  connected 
to  an  alternator  there  are  an  infinite  number  of  values  for 
capacity  rmd  self-induction  which,  in  conjunction,  will  satisfy  the 
condition  of  resonance.  So  there  are  in  mechanics  an  infinite 
number  of  tuning  forks  which  will  respond  to  a  note  of  a 
certain  pitch,  or  loaded  springs  which  have  a  definite  period  of 
vibration.  But  the  resonance  will  be  most  perfectly  attained  in 
that  case  in  which  the  motion  is  effected  with  the  greatest 
freedom.  Now  in  mechanics,  considering  the  vibration  in  the 
common  medium — that  is,  air — it  is  of  comparatively  little  impor- 
ance  whether  one  tuning  fork  be  somewhat  larger  than  another, 
because  the  losses  in  the  air  are  not  very  considerable.  One 
may,  of  course,  inclose  a  tuning  fork  in  an  exhausted  vessel,  and 
by  thus  reducing  the  air  resistance  to  a  minimum  obtain  better 
resonant  action.  Still  the  difTerence  would  not  be  very  great. 
But  it  would  make  a  great  difference  if  the  tuning  for  kwere  im- 
mersed in  mercury.  In  the  electrical  vibration  it  is  of  enor- 
mous importance  to  arrange  the  condition  so  that  the  vibration 
is  effected  with  the  greatest  freedom.  The  magnitude  of  the 
resonance  effect  depends,  under  othewise  equal  conditions,  on 
the  quantity  of  electricity  set  in  motion  or  on  the  strength  of 
the  current  driven  through  the  circuit.  But  the  circuit  opposes 
the  passage  of  the  currents  by  reason  of  its  impedance,  and, 
therefore,  to  secure  the  best  action  it  is  necessary  to  reduce 
the  impedance  to  a  minimun.  It  is  impossible  to  over- 
come it  entirely,  but  merely  in  part,  for  ohmic  resistance  cannot 
be  overcome.  But  when  the  frequency  of  the  impulses  is  very 
great,  the  flow  of  the  current  is  practically  determined  by  self- 
induction.  Now  self-induction  can  be  overcome  by  combining 
it  with  capacity.  If  the  relation  between  these  is  such  that  at 
the  frequency  used  they  annul  each  other,  that  is,  have  such 
values  as  to  satisfy  the  condition  of  resonance,  and  the  greatest 
quantity  of  electricity  is  made  to  flow  through  the  external  cir- 
cuit, then  the  best  result  is  obtained.  It  is  simpler  and  safer 
to  join  the  condenser  in  series  with  the  self-induction.  It  is 
clear  that  in  such  combinations  there  will  be,  for  a  given 
frequency,  and  considering  only  the  fundamental  vibration, 
values  which  will  give  the  best  result,  with  the  condenser  in 
shunt  to  the  self-induction  coil;  of  course,  more  such  values  than 
with  the  condenser  in  series.  But  practical  conditions  deter- 
mine the  selection.  In  the  latter  case  in  performing  the  experi- 
ments one  may  take  a  small  self-induction  and  a  large  capacity 
or  a  small  capacity  and  a  large  self-induction,  but  the  latter  is 
preferable,  because,  it  is  convenient  to  adjust  a  large 
capacity  by  small  steps.  By  taking  a  coil  with  a  very  large  self- 
induction,  the  critical  capacity  is  reduced  to  a  very  small  value 
and  the  capacity  of  the  coil  itself  may  be  sufficient.  It  is  easy, 
especially  by  observing  certain  artifices  to  wind  a  coil  through 
which  the  impedance  will  be  reduced  to  the  value  of  the  ohmic 
resistance  only,  and  for  any  coil  there  is,  of  course,  a  frequency 
at  which  the  maximum  current  will  be  made  to  pass  through  the 
coil.  The  observation  of  the  relation  between  self-induction, 
capacity  and  frequency  is  becoming  important  in  the  operation 
of  alternate  current  apparatus,  such  as  transformers  or  motors, 
because  by  a  judicious  determination  of  the  elements  the  em- 
ployment of  an  expensive  condenser  becomes  unnecesary. 
Thus  it  is  possible  to  pass  through  the  coils  of  an  alternating 
current  motor  under  the  normal  working  conditions  the  required 
current  with  a  low  E.  M.  F.  and  do  away  entirely  with  the  false 
current,  and  the  larger  the  motor  the  easier  such  a  plan  becomes 
practicable;  but  it  is  necessary  for  this  to  employ  currents  of  very 
high  po'^ential  or  high  frequency. 

In  Fig.  20  I  Is  shown  a  plan  which  has  been  followed  in  the 
study  of  the  re^sonance  effects  by  means  of  a  high  frequency 
alternator.  C  is  a  coil  of  many  turns,  which  is  divided  in  small 
separate  sections  for  the  purposes  of  adjustment.  The  final 
adjustment  was  made  sometimes  with  afew  thin  iron  wires  (though 
this  is  not  always  advisable),  or  with  a  closed  secondary.  The 
coil  C  is  connected  with  one  of  its  ends  to  the  line  L  from  the 
alternator  G,  and  with  the  other  end  to  one  of  the  plates  c  of  a 
condenser  c  Ci,  the  plate  (c)  of  the  latter  being  connected  to  a 
much  larger  plate  Pi.  In  this  manner  both  capacity  and  self- 
induction  were  adjusted  to  suit  the  dynamo  frequency. 

As  regards  the  rise  of  potential  through  resonant  action,  of 
course,  theoretically,  it  may  amount  to  anything  since  it  depends 
on  self  induction  and  resistance,  and  since  these  may  have  any 
value.  But  in  practice  one  is  limited  in  the  selection  of  these 
values,  and  besides  these,  there  are  other  limiting  causes.  One 
may  start  with,  say,  1,000  volts,  and  raise  the  E.  M.  F.  to  50 
times  that  value,  but  one  cannot  start  with  100,000  and  raise  it 
to  10  times  that  value,  because  of  the  losses  in  the  media,  which 
are  great,  especially  if  the  frequency  is  high.  It  should  be  pos- 
sible to  start  with,  for  instance,  two  volts  from  a  high  or  low 
frequency  circuit  of  a  dynamo,  and  raise  the  E.  M.  F.  to  many 
hundred  times  that  value.  Thus  coils  of  the  proper  dimensions 
might  be  connected  each  with  only  one  of  its  ends  to  the  mains 
from  a  machine  of  low  E.  M.  F.,  and  though  the  circuit  of  the 
machine  would  not  be  closed  in  the  ordinary  acceptance  of  the 
term,  yet  the  machine  might  be  burned  out  if  a  proper  reson- 
ance effect  would  be  obtained.  I  have  not  been  able  to  produce 
nor  have  I  observed  with  currents  from  the  dynamo  machine, 
such  great  rises  of  potential.  It  is  possible,  if  not  probable,  that 
with  currents  obtained  from  apparatus  containing  iron,  the  dis- 


turbnting  inflnence  of  the  latter  is  the  cause  that  these  theoretical 
possibilities  cannot  be  realized.  Hut  if  such  is  the  case,  1 
attribute  it  solely  to  the  hysteresis  and  Foucault  current  losses 
in  the  core.  Generally  it  was  necessary  to  transform  upwaid, 
when  the  E.  M.  F".  was  very  low,  and  usually  an  oidinary  form 
of  induction  coil  was  employed,  but  sometimes  the  arrangement 
illustrated  in  Fig.  20  II  has  been  found  to  be  convenient.  In 
th's  case  a  coil  C  is  made  in  a  great  many  sections,  a  few  of 
these  being  used  as  the  primary.  In  this  manner  both  primary 
and  secondary  are  adjustable.  One  end  of  the  coil  is  connected 
to  the  line  Li  from  the  alternator,  and  the  other  line,  L,  is  con- 
nected to  the  intermediate  point  of  the  coil.  Such  a  coil  with 
adjustable  primary  and  secondary  will  be  found  also  convenient 
in  experiments  with  the  disiuptive  discharge.  When  true 
resonance  is  obtained,  the  top  of  the  wave  must,  of  course,  be 
on  the  free  end  of  the  coil,  as,  for  instance,  at  the  terminal  of 
the  phosphorescence  bulb  B.  This  is  easily  recognized  by  ob- 
serving the  potential  on  a  point  on  the  wire  w  nearer  to  the  coil. 

In  connection  with  resonance  effects  and  the  problem  of  trans- 
mission of  energy  over  a  single  conductor,  which  was  previously 
considered,  I  would  say  a  few  words  on  a  subject  which  con- 
stantly fills  my  thoughts,  and  which  concerns  the  welfare  of  all. 
I  mean  the  transmission  of  intelligible  signals,  or  perhaps  even 
power,  to  any  distance  without  the  use  of  wires.  I  am  becoming 
daily  more  convinced  of  the  practicability  of  the  scheme;  and 
though  I  know  full  well  that  the  great  majority  of  scientific  men 
will  not  believe  that  such  results  can  be  practically  and  imme- 
diately realized,  yet  I  think  that  all  consider  the  developments 
in  recent  years  by  a  number  of  workers  to  have  been  such  as  to 
encourage  thought  and  experiment  in  this  direction.  My  con- 
viction has  grown  so  strong  that  I  no  longer  look  upon  this  plan 
of  energy  or  intelligence  transmission  as  a  mere  theoretical 
possibility,  but  as  a  serious  problem  in  electrical  engineering, 
which  must  be  carried  out  some  day.  The  idea  of  transmitting 
intelligence  without  wires  is  the  natural  outcome  of  the  most 
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recent  results  of  electrical  investigations.  Some  enthusiasts 
have  expressed  their  belief  that  telephony  to  any  distance  by 
induction  through  the  air  is  possible.  I  cannot  stietch  my 
imagination  so  far,  but  I  do  firmly  believe  that  it  is  practicable 
to  disturb  by  means  of  powerful  machines  the  electrostatic  con- 
dition of  the  earth  and  thus  transmit  intelligible  signals  and 
perhaps  power.  In  fact,  what  is  there  against  the  carrying  out 
of  such  a  scheme  ?  We  now  know  that  electric  vibration  may  be 
transmitted  through  a  single  conductor.  Why  then  not  try  to 
avail  ourselves  of  the  earth  for  this  purpose  ?  We  need  not  be 
frightened  by  the  idea  of  distance.  To  the  weaiy  wanderer 
counting  the  mile  posts  the  earth  may  appear  very  large,  but  to 
that  happiest  of  all  men,  the  astronomer,  who  gazes  at  the 
heavens  and  by  their  standard  judges  the  magnitude  of  our  globe 
it  appears  very  small.  And  so  I  think  it  must  seem  \o  the  elec- 
trician, for  when  he  considers  the  speed  with  which  an  electric 
disturbance  is  propagated  through  the  earth  all  his  ideas  of  dis- 
tance must  completely  vanish. 

A  point  of  great  importance  would  be,  first,  to  know  what  is 
the  capacity  of  the  earth  and  what  charge  does  it  contain  if 
electrified?  Though  we  have  no  positive  evidence  of  a  charged 
body  existing  in  space  without  other  oppositely  electrified  bodies 
being  near,  there  is  a  fair  probability  that  the  earth  is  such  a 
a  body,  for  by  whatever  process  it  was  separated  from  other 
bodies — and  this  is  the  accepted  view  of  its  origin — it  must  have 
retained  a  charge,  as  occurs  in  all  processes  of  mechanical 
separation.  If  it  be  a  charged  body  insulated  in  space  its 
capacity  should  be  extremely  small,  less  than  one-thousandth  of 
a  farad.  But  the  upper  strata  of  the  air  are  conducting,  and  so, 
perhaps,  is  the  medium  in  free  space  beyond  the  atmosphere, 
and  these  may  contain  an  opposite  charge.  Then  the  capacity 
might  be  incompaiably  greater.  In  any  case  it  is  of  the  great- 
est importance  to  get  an  idea  of  what  quantity  of  electricity  the 
earth  contains.  It  is  difficult  to  say  whether  we  shall  evei 
acquire  this  necessary  knowledge,  but  there  is  hope  that  we  may, 
and,  that  is,  by  means  of  electrical  resonance.  If  ever  we  can 
ascertain  at  what  period  the  earth's  charge,  when  disturbed, 
oscillates  with  respect  to  an  oppositely  electrified  system  or 
known  circuit,  we  shall  know  a  fact  possibly  of  the  greatest  im- 
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portance  to  the  welfare  of  the  human  race.    I  propose  to  seek 
for  the  period  by  means  of  an  electric  oscillator,  or  a  source  of 
electric  alternatmg  currents.    One  of  the  terminals  of  the  source 
would  be  conected  to  earth  as,  for  instance,  to  large  surface. 
( To  be  Continued. ) 


CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 

Note. — Secretaries  of  the  various  Associations  are  requested  to  forward  us  matter 
for  publication  in  this  Department  not  later  than  the  2jth  uf  each  month. 


ONTARIO  ASSOCIATION  OF  STATIONARY  ENGINEERS. 

A  meeting  of  the  Executive  Board  of  the  above  Association 
was  held  a  fortnight  ago  in  Shaftesbury  Hall,  Toronto.  There 
were  present  :  A.  E.  Edkins  and  A.  M.  Wickens,  Toronto ; 
Robert  Dickenson  and  R.  Mackie,  Hamilton  ;  A.  Ames,  Brant- 
ford  ;  James  Devlin,  Kingston  ;  Fred.  Mitchell,  London,  and 
S.  Potter,  Peterboro'.  It  was  decided  that  in  view  of  the  feeling 
existing  throughout  the  Province,  an  effort  should  be  made  to 
induce  the  Legislature  at  its  next- session  to  amend  the  present 
Engineers'  License  Act  in  such  a  way  as  to  make  it  compulsory 
on  all  persons  in  charge  of  steam  plants,  other  than  farm  engines 
or  very  small  plants,  to  give  proof  of  their  ability  to  safely 
manage  the  same. 


MONTREAL  NO.  I. 

At  the  last  regular  meeting  of  the  above  Association  a  resolu- 
tion of  condolence  with  the  family  of  the  late  Mr.  W.  Wilson,  a 
member  of  the  Association,  who  was  recently  killed  at  the  roll- 
ing mills,  was  passed. 

Mr.  Peter  H.  Cowper,  mechanical  superintendent  of  the 
Canadian  Rubber  Co.,  recently  presented  to  Montreal  Asso- 
ciation No.  I  a  model  of  a  steam  pumping  engine  made  by 
himself,  the  cylinder  of  which  has  a  small  glass  window  through 
which  the  action  of  the  water  can  be  seen.  Views  of  the  en- 
gines of  the  Steamship  Lucania  were  also  presented  to  the  As- 
sociation by  Mr.  Hugh  Vallance. 


HAMILTON  ASSOCIATION  NO.  2. 

The  meetings  of  this  Association  of  late  have  been  of  a  par- 
ticularly interesting  and  instructive  character,  especially  the  one 
held  on  the  15th  of  December,  on  which  occasion  Bro.  Peter 
Stott  read  a  valuable  paper  on  "  Centrifugal  Force,"  illustrating 
the  same  in  an  able  manner.  The  Association  has  appointed 
a  committee  to  provide  papers  and  subjects  for  discussion  at  the 
monthly  open  meetings  throughout  the  winter,  and  I  think  other 
Associations  would  find  it  to  their  advantage  to  do  the  same. 

Wm.  Norris,  Rec.-Sec. 


OTTAVV'A  NO.  7. 

A  member  of  the  above  Association,  under  the  nom  de  plume 
of  "Progress,"  writes  :  On  December  12th  Ottawa  No.  7  held 
Its  regular  meeting,  with  the  President,  Bro.  J.  H.  Thompson,  in 
the  chair.  Although  a  small  number  of  engineers  were  present, 
it  turned  out  to  be  one  of  the  most  interesting  and  instructive 
meetings«since  organization.  The  routine  business  is  generally 
over  in  a  short  time,  as  every  member  is  anxiously  waiting  for 
"  Good  of  the  Order,"  either  to  take  part  or  get  information  from 
discussions  on  engineering. 

The  subject  taken  up  was  "The  best  methods  of  firing  coal."  At 
first  the  question  did  not  receive  much  attention,  but  when  some 
experienced  hands  stirred  it  up,  it  was  clear  to  everyone  to  be  of 
the  most  vital  importance  to  engineers  and  steam  users — for  the 
employer  should  appreciate  the  services  of  the  man  that  will  run 
his  plant  the  most  economically — and  as  the  fuel  bill  plays  a 
prominent  part  in  connection  with  the  expenses  of  an  engineer's 
department,  it  was  elaborately  demonstrated  that  every  engineer 
should  necessarily  be  thoroughly  acquainted  with  different  kinds 
of  fuel  and  how  to  treat  them  during  combustion. 

Some  veteran  firemen  drew  attention  to  the  large  amount  of 
fuel  wasted  in  cleaning  out  a  fire,  when  one  made  a  suggestion 
to  that  effect.  He  said  the  general  way  is  to  shove  the  good 
coals  off  the  clinkers  to  the  back  of  the  furnace,  and  rake  the 
front  out,  and  then  pull  the  good  coals  from  the  back  on  the  un- 
covered bars  to  the  front.  At  this  point  he  explained  the  ad- 
vantage of  having  a  layer  of  green  coal  on  the  front  of  the  bars 
before  drawing  over  the  hot  coals  ;  it  prevented  a  vast  amount 
of  combustible  from  dropping  into  the  ash  pit,  to  be  afterwards 
thrown  away  as  refuse. 

After  this  question  had  been  made  as  explicit  as  possible 
under  the  circumstances,  Bro.  Peters  said  he  had  experienced 
some  difficulty  in  keeping  up  steam,  and  wanted  to  know  if  the 
cause  shoukl  be  attributed  to  some  alterations  made  in  the  fur- 
nace. In  answer  to  questions  as  to  the  grate  and  heating  sur- 
faces, and  the  construction  of  the  bridge-wall,  he  said  the  latter 
was  7"  or  8"  from  boiler,  when  it  was  suggested  that  he  should 
put  in  another  course  of  bricks  to  make  it  4"  or  5",  which  would 
keep  the  flames  in  closer  contact  with  the  boiler. 

At  this  point  Bro.  Merrill  went  to  the  blackboard  to  make  a 
rough  sketch  of  boiler  setting,  showing  the  bridge  wall,  and  that 
the  flooring  should  be  built  parallel  to  the  boiler  or  closed  in 
towards  the  back  end. 

To  this  Bro.  Robert  took  an  opposite  view,  saying  that  from 
the  bridge  wall  the  floor  should  be  sloping  down  to  the  back,  so 
as  to  form  a  good  combustion  chamber,  and  more  especially 
when  soft  coal  is  used  ;  and  the  distance  between  bridge  wall 
and  boiler  should  in  no  case  be  less  than  ten  inches.    In  his 


opinion  a  bridge  wall  was  never  intended  to  steer  the  gases 
against  the  boiler,  but  simply  to  form  the  back  of  the  furnace, 
and  retain  the  coal  upon  the  grate.  In  support  of  his  conten- 
tion he  quoted  some  good  authorities. 

Bro.  VVensley  endorsed  this  view,  but  as  there  is  a  wide  dif- 
ference of  opinion,  some  thought  it  should  be  left  open  to  a  fair 
criticism  by  engineers  of  other  Associations  or  by  any  one  in- 
terested in  engineering. 

Before  the  meeting  was  closed  the  President  gave  notice  of  a 
special  meeting  on  December  14th,  at  which  Mr.  Thomas 
Stewart,  Chief  Mechanical  Engineer  for  Messrs.  McLaughlin 
Bros.,  of  Arnprior,  was  admitted  to  membership.  Ottawa  No. 
7  feels  proud  to  be  able  to  boast  of  such  an  acquisition,  as  Mr. 
Stewart  is  widely  known  to  be  an  indefatigable  worker  for  the 
cause  and  welfare  of  engineers. 

At  our  next  and  last  meeting  in  December  there  will  be  two 
more  initiations,  and  we  will  also  elect  our  officers  for  1894. 


The  London  Association  will  in  future  hold  its  meetings  on 
the  first  Thursday  and  last  Friday  of  each  month.  Mr.  William 
Meaden,  533  Richmond  Street,  has  been  elected  secretary,  vice 
Mr.  George  Taylor. 


ENGINES  FOR  ELECTRICAL  WORK- 

Editor  Canadian  Electrial  News. 

Dear  Sir  : — Mr.  W.  T.  Brown's  letter  of  the  15th  November  on  the  sub- 
ject of  engines  gives  one  the  impression  that  he  considers  the  long  stroke 
engine  challenged,  and  feels  called  upon  to  defend  it,  as  opposed  to  the 
short  stroke  engine.  I  am  sorry  if  Mr.  Brown  or  others  of  your  readers  have 
construed  my  letter,  in  your  November  number,  as  either  condemning  the  long 
stroke  engine  in  a  general  sense,  or  advocating  the  high  speed  engine  as  super- 
ior to  it  for  all  circumstances.  I  frankly  stated  that  the  long  stroke  engine 
will  give  somewhat  better  economy  than  the  high  speed  engine  under  best 
conditions  as  to  the  amount  and  regularity  of  load  ;  but  you  will  remember 
that  my  letter  was  called  forth  by  your  article  treating  of  engines  for  Elec- 
tric Railway  work,  and  I  attempted  to  discuss  the  special  features  of  the 
high  speed  engine,  particularly  with  reference  to  this  kind  of  work.  In  re- 
gard to  the  long  stroke  engine,  1  will  go  further,  in  order  to  leave  no  doubt 
as  to  my  position  in  the  matter,  and  say  that  I  believe  there  are  circumstan- 
ces where,  the  work  being  steady  and  regular  in  amount,  speed  of  the  driv- 
en gearing  slow  and  space  unlimited,  the  slow  speed  engine  may  be  better 
adapted  to  the  work  than  the  high  speed  engine,  as  at  present  constructed. 
But  I  think  it  is  now  pretty  generally,  if  not  universally  conceded  by  the  best 
authorities  on  steam  engineering  that  the  best  high  speed  engines  have 
reached  a  state  of  perfection  where  they  may  be  selected  for  such  circum- 
stances as  they  are  adapted  to,  without  fear  of  failure  either  from  excessive 
wear  or  breakage.  In  confirmation  of  this,  I  will  make  only  one  or  two 
references,  although  a  great  many  more  could  be  given. 

ist.  I  would  refer  your  readers  to  a  report,  read  at  the  Milwaukee  Con- 
vention of  the  Street  Railway  Association,  by  a  committee  consisting  of  E. 
G.  Connette,  L.  H.  Mclntyre,  and  F.  S.  Pearson,  appointed  to  report  on 
power  house  engines,  an  abstract  of  which  may  be  found  in  the  Electrical 
World  of  October  28th,  1893.  These  gentlemen  have  all  bad  extensive  ex- 
perience in  engines  for  electric  work  and  are  apparently  unbiased,  as  their  re- 
ports show.  They  say  '■  for  small  plants  to  run  from  ten  to  fifteen  cars, 
simple  high  speed  engines,  belted  direct  to  generators,  are  unquestionably 
the  proper  choice.  For  twenty  to  fifty  car  plants,  compound  engines,  with 
condensing  apparatus  where  it  is  possible  ;  with  tandem  compound  engines 
for  the  smaller  plants,  and  cross-compound  engines  for  the  larger  ones, 
geared  direct  to  generators,  will  probably  be  found  most  economical  ;  while 
for  the  larger  systems  compound  and  triple  expansion  condensing  engines, 
using  steam  at  a  high  initial  pressure,  and  either  driving  a  countershaft  or 
coupled  direct  to  generator,  whichever  the  conditions  of  the  case  will 
warrant,  will  befound  a  proper  selection."  It  will  be  noted  that  while  high 
speed  engines  are  distinctly  recommended  for  small  plants,  and  for  medium 
size  plants,  engines  geared  direct  to  generator,  which  must  necessarily  be 
either  high  speed  or  medium  speed,  and  even  for  very  large  plants  a  choice 
is  left  open  to  engines  either  belted  to  countershaft,  which  presumably  would 
be  low  speed,  or  direct  connected  to  generator,  which  would  be  high  or 
medium  speed. 

2nd.  I  would  refer  to  a  paper  read  by  Mr.  Charles  H.  Emery,  Ph.D.,  be- 
fore the  seventy-fifth  meeting  of  the  American  Institute  of  Electrical  En- 
gineers on  "  The  Cost  of  Steam  Power  Produced  with  Engines  of  Different 
Types  Under  Practical  Conditions,"  and  a  lecture  by  the  same  author  be- 
fore the  Sibley  College  on  ' '  The  Cost  of  Steam  Power,"  an  abstract  of  which 
may  be  found  in  the  Electrical  World  of  April  ist,  1893.  This  paper  is  a 
very  complete  estimate,  based  on  practical  experience,  of  producing  500  H. 
P.  for  one  year  with  eleven  different  types  of  engines,  embracing  simple, 
compound,  and  triple  expansion,  condensing  and  non-condensing,  both 
high  speed  and  low  speed,  and  includes  the  first.cost  of  engines,  boilers,  and 
foundations,  cost  of  fuel  with  various  grades  of  coal,  and  repairs,  insurance 
and  interest.  In  regard  to  the  item  of  repairs  Dr.  Emery  makes  the  differ- 
ence in  cost  between  high  and  low  speed  engines  43  cents  per  horse  power 
per  year  in  favor  of  the  low  speed,  or  not  quite  i  per  cent  on  the  total  cost  per 
horse  power  per  year  for  365  days,  for  electric  railway  plants,  with  coal  at 
$3.00  per  ton,  and  it  may  be  that  the  lesults  are  not  taken  from  the  best 
high  speed  engines,  as  there  are  many  inferior  ones  in  use,  probably  more 
than  of  the  low  speed,  owing  to  its  earlier  and  more  perfect  development. 
The  total  cost  of  producing  a  horse  power  for  one  year  to  the  various  classes 
of  engines,  including  first  cost,  wear  and  tear,  fuel,  attendance,  and  other 
items,  while  it  shows  that  the  low  speed  engine  in  each  class  will  produce  a 
horse  power  slightly  cheaper  than  the  high  speed  engine  of  the  same  class, 
also  shows  that  a  high  speed  non-condensing  compound  is  cheaper  in  first 
cost  and  total  cost  per  horse  power,  including  wear  and  tear,  fuel,  etc.,  than 
a  low  speed  simple  engine;  and  a  high  speed  compound  condensing  engine 
is  cheaper  in  first  cost  and  running  expenses  than  a  low  speed  simple  con- 
densing engine  ;  and  a  high  speed  triple  compound  condensing  is  cheaper 
in  first  cost  and  total  running  expenses  than  a  slow  speed  compound  con- 
densing engine,  so  I  think  it  is  safe  to  say  that  the  choice  of  engines  should 
be  entirely  regulated  by  the  conditions  of  the  case,  as  it  is  evident  that  under 
some  circumstances  it  may  be  cheaper  and  better  to  use  high  speed  engines, 
while  under  others  it  would  be  better  to  have  slow  speed  ones. 

Now  just  a  few  words  in  reference  to  some  of  the  arguments  used  by  Mr. 
Brown  in  criticism  of  my  previous  letter.  He  admits  :  "it  is  true  that  the 
high  speed  engine  has  more  opportunities  to  correct  the  diflerence  of  speed 
caused  by  various  loads,"  than  the  low  speed  engines,  but  he  says,  "  it  needs 
them  all  on  account  of  the  lightness  of  its  parts,"  I  am  at  a  loss  to  under- 
stand just  what  he  means  by  this.  Does  he  mean  that  the  piston,  cross- 
head,  connecting  rod,  or  crank  are  lighter,  and  therefore  have  less  balanc- 
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ing  power?  If  so  I  would  remind  him  that  it  is  not  simply  the  weight  but 
the  inertia  of  the  reciprocating  parts  that  affects  the  balancing  or  steadiness 
of  an  engine  while  in  motion.  Inertiajs  a  result  of  both  weight  and  speeds 
and  as  the  high  speed  engine  usually  has  greater  inertia  of  moving  parts, 
it  has  better  balancing  qualities  than  a  slow  speed  engine.  Does  he  mean 
the  balance  wheel?  If  so,  the  high  speed  engine  has  that  in  its  favor  too,  be- 
cause, whiie  the  wheel  or  wheels,  of  a  high  speed  engine  are  much  smaller 
and  lighter  than  in  a  slow  speed  engine,  their  higher  rate  of  speed  gives  them 
more  balancing  power.  If  he  will  take  the  trouble  to  make  the  calculation, 
he  will  find,  that  a  wheel  or  wheels  six  feet  in  diameter,  we  gh ing  say  4000  Ibbs. 
running  at  250  revolutions  per  minute,  will  have  considerable  more  balanc- 
ing power  than  a  wheel  thirteen  feet  in  diameter,  weighing  say  9000  lbs. , 
running  60  revolutions  per  minute. 

Mr.  Brown  next  advises  me  to  make  proper  enquiries  and  I  "  will  find 
that  there  are  slow  speed  engines  which  have  very  sensitive  governor  at- 
tachments, regulating  very  closely,"  etc.  I  am  pleased  to  say  I  have  seen  a 
large  number  of  long  stroke  engines  with  good  governors,  regulating  as 
closely  as  long  stroke  engines  are  capable  of  regulating,  but  I  have  not  yet 
seen  any  that,  when  called  upon  to  run  street  railway  generators,  where  the 
load  varies  from  100  to  500  per  cent,  in  less  than  one  revolution  of  the  en- 
gine, as  it  frequently  does  in  small  plants,  would  regulate  closely  at  all  ;  and 
it  is  self-evident  that  an  engine  running  say  6o  to  80  revolutions  per  minute 
with  trip  cut-off  cannot  be  made  to  do  it.  The  writer  next  advises  me  to  take  a 
trip  to  the  United  States  to  find  "  that  in  a  great  many  cases  the  high  speed 
engines  have  been  removed  to  make  room  for  the  low  speed  ones  ;  it  is  not 
uncommon  to  find  electric  light  and  power  stations  where  they  removed  two 
and  even  three  high  speed  engines  to  put  in  one  low  speed,  and  by  doing  so 
have  saved  nearly  one-half  of  their  boiler  capacity,"  and  he  concludes  that 
the  change  is  made  that  they  may  have  better  economy  and  fewer  repairs. 
I  think  he  is  perfectly  right  in  his  conclusion,  so  far  as  economy  is  concern- 
ed, and  I  do  not  think  it  will  be  necessary  to  go  to  a  foreign  country  to  see 
examples  of  the  same  procedure,  with  the  same  result,  because  it  is  perfectly 
well  known  that  one  large  engine,  of  either  the  high  or  slow  speed  type,  will 
do  better  than  a  number  of  small  engines,  if  the  load  is  fairly  uniform  and 
suited  to  the  larger  engine,  and  there  are  many  cases,  not  only  in  electric 
plants  but  for  other  purposes,  where  small  engines  have  been  replaced  by 
larger  engines,  as  the  work  increased  and  the  requirements  became  better 
known,  and  it  will  continue  to  be  so.  This  goes  to  support  my  contention 
that  each  class  of  engine  has  special  advantages  for  certain  cases.  I  have 
in  my  mind  a  case  where  a  competent  expert,  after  making  careful  tests  of 
an  electric  plant,  advised  laying  aside  a  long  stroke  engine  and  using  two 
high  speed  ones,  although  this  is  perhaps  exceptional,  because  when  the 
change  is  made  it  is  usually  in  the  direction  of  using  larger  units  of  power 
under  more  uniform  load. 

Mr.  Brown  states  that  excessive  clearance  is  the  cause  of  considerable  lo-JS 
in  the  high  speed  engine,  and  he  is  probably  correct  in  regard  to  many  of  the 
high  speed  engines  in  use,  but  it  may  not  be  out  of  place  to  say  that  this  is 
overcome  to  a  considerable  extent  by  a  higher  compression  than  is  possible 
in  the  slow  speed  engine,  and  the  latter  designers  of  high  speed  engines 
have  managed  to  lessen  the  clearance  to  a  very  small  amount  without  con- 
tracting the  port  area.  I  have  in  mind  a  high  speed  engine  which  has  less 
than  5  per  cent,  of  clearance,  and  the  compression  reaches  very  close  to  the 
initial  pressure,  so  that  the  loss  from  this  source  cannot  be  very  great. 

Mr.  Brown,  in  this  connection,  finds  fault  with  the  excessive  compression 
necessary  to  insure  quiet  running  in  a  high  speed  engine.  Now  ist,  I  do 
not  see  how  he  makes  out  lK\t  high  compression  affects  economy  adversely. 
I  think  it  is  generally  understood  that  high  compression  fills  the  clearance 
spaces  with  steam  which  otherwise  would  be  wasted,  and  tends  to  equalize  the 
temperature  in  the  cylinder.  In  regard  to  its  being  necessary  to  insure  quite 
running,  I  believe  that  is  generally  thought  to  be  a  good  feature.  It  cushions 
the  piston  and  reciprocating  parts,  lessens  the  strain  on  the  crank  pin 
bearings  while  turning  the  centres,  and  I  believe  has  exactly  the  same  effect 
in  the  long  stroke  engine  as  in  the  high  speed  one,  and  if,  as  Mr.  Brown 
states  farther  on  in  his  letter,  the  piston  speed  may  be  the  same  in  both  en- 
gines, the  compression  would  require  to  be  the  same  also,  to  balance  ihe 
inertia  of  the  reciprocating  parts  and  to  insure  quiet  running  in  both  en- 
gines ;  but,  as  a  matter  of  fact,  the  piston  speed  is  usually  greater  in  the 
high  speed  engine  than  in  the  long  stroke,  Corliss  type,  and  consequently 
the  compression  may  be  higher,  which  is  thought  to  be  an  advantage  both 
in  economy  of  steam,  and  wear  and  tear  of  engine,  because  it  is  possible  to 
more  nearly  relieve  the  strain  on  the  bearings  while  turning  centres. 

Mr.  Brown  next  concludes  that  the  fast  motion  of  the  high  speed  engine 
must  of  necessity  cause  more  wear  than  there  is  on  the  same  parts  of  the 
slow  speed,  and  makes  a  short  extract  from  Mr.  Chas.  T.  Porter's  paper  on 
the  "  Limitations  of  Engine  Speed,"  to  back  up  his  statement.  Now  I  think 
a  little  consideration  will  convince  any  one  that,  as  I  slated  and  explained 
in  my  previous  letter,  high  rotative  speed  is  not  in  itself  a  cause  of  wear, 
and  if  Mr.  Brown  or  any  one  else,  will  take  the  trouble  to  read  Mr.  Porter's 
paper  throughout  he  will  find  that  Mr.  Porter  states  clearly  in  his  first  sen- 
tence that,  "the  practical  limitation  to  high  rotative  speed  in  stationary  re- 
ciprocating steam  engines  is  not  found  in  the  danger  of  heating  or  of  exces- 
sive wear."  The  cause  of  both  of  these,  he  continues  to  say  "  it  is  now  well 
understood  are  to  he  looked  for  in  defects  of  design  or  construction,  com- 
monly both."  Following  the  same  line,  Mr.  Porter  says  "  correct  designs 
are  now  generally  followed  in  both  the  fixed  and  moving  parts  of  steam  en- 
gines, and  a  higher  degree  of  truth  is  readily  attained  in  their  construction  ; 
so  that  it  has  come  to  be  a  simple  matter  to  make  engines  which  can  be  run 
at  very  high  speeds  quite  free  from  either  of  these  difficulties."  In  regard 
to  smooth  running  and  high  compression,  Mr.  Porter  says,  "  again  an  ob- 
jection to  very  high  speed  is  not  found  in  a  tendency  to  knock  on  centers. 
In  a  properly  designed  and  constructed  engine,  in  which  valves  are  correctly 
set,  and  which  is  run  by  steam,  high  speed  tends  to  silent  running."  Mr. 
Porter  takes  pride  in  the  fact  that  high  speed  has  revealed  defects  in  design 
and  construction,  and  has  wrought  an  entire  change  in  engine  con- 
struction not  yet  completed,  and  he  says  "even  makers  of  slow  speed 
engines  have  profited  from  them."  I  am  sorry  to  say  that  the  makers 
of  high  speed  engines  in  Canada.,  with  one  or  two  exceptions,  have  not  pro- 
fited as  largely  by  this  experience  as  they  might ;  I  hope  the  low  speed  men 
have.  Now  since  I  have  quoted  so  largely  from  Mr.  Porter's  excellent  paper, 
which  is  quite  in  keeping  with  his  past  record,  and  is  undoubtedly,  as  Mr. 
Brown  says,  "  the  matured  opinion  of  one  of  the  ablest  consulting  engineers 
of  the  present  day."  I  suppose  it  will  only  be  fair  to,  state  wha-t  he  con- 
siders the  limitation  to  engine  speed  to  be,  if  it  is  not  wear,  heating,  etc. 
Well,  he  thinks  it  is  limited  by  excessive  clearance,  and  while  he  holds  that 
high  speed  engines  may  be  run  at  very  much  higher  speeds  than  they  are,  so 
far  as  wear  or  heating  is  concerned,  advises  makers  not  to  exceed  60c  feet  per 
minute  piston  speed  for  ordinary  sizes  of  engines,  which,  as  he  says,  will  give 
300  revolutions  per  minute  with  12  inch  stroke,  and  which  I  may  say  is  quite 
as  fast  as  the  best  makers  of  high  speed  engines  care  to  run  them  at  present, 
and  with  which  speed  Mr.  Porter  thinks  purchasers  ought  to  be  satisfied. 

Now  at  the  close  we  come  to  the  sentence  quoted  by  Mr.  Brcwn  to  prove 
that  the  high  speed  engine  is  ruled  out,  and  that  even  Mr.  Porter,  the  un- 
fortunate father  of  said  engine,  has  disowned  it.  Mr.  Brown  quotes  as  fol- 
lows ;    "I  would  ask  builders  in  their  own  interest  to  resist  the  temptation 


to  get  the  utmost  out  of  a  given  engine  and  set  their  faces  like  flint  against 
the  demand  for  short  stroke  engines  which  will  occupy  but  little  room." 
How  can  this  fit  in  after  all  that  Mr.  Porter  has  said  in  favor  of  high  speed, 
so  far  as  I  have  quoted?  Well,  Mr.  Brown  did  not  quote  the  whole  sentence; 
I  will  finish  it.  It  is  as  follows  :  "  And  from  which  the  power  can  be  got  by 
speeding  up  beyond  the  limit  here  proposed."  The  limit  here  proposed,  as 
you  will  observe  from  the  quotation  which  I  have  given  in  a  previous  para- 
graph, is  300  revolutions  for  an  engine  with  12  inch  stroke,  which  is  the 
ordinary  speed  of  a  high  speed  engine  of  that  size. 

Yours  truly,  D.  W.  KoBB. 


ENGINES  FOR  ELECTRICAL  WORK. 

Editor  Ei.ECTRiCAi,  News. 

Sik: — I  have  read  an  article  in  your  paper  on  the  relative 
merits  of  high  speed  vs.  slow  speed  engines,  for  electriral  pur- 
poses. Although  the  article  refeired  to  appears  to  be  a  well 
reasoned  one  from  the  standpoint  of  those  building  and  favoring 
high  speed  engines,  I  cannot  agree  with  them,  as  my  experience 
for  some  time  past  whiie  following  my  business  is  the  reverse  of 
theirs.  Having  no  interest  in  any  engineering  firm,  and  having 
no  engine  to  dispose  of,  I  might  be  expected  to  give  an  un- 
biassed opinion  of  what  has  come  under  my  observation. 

Some  two  weeks  ago,  Mr.  St.  John,  late  Marine  Engineering 
Inspector  to  the  Dominion  Government,  Mr.  Smeaton,  Chief 
Engineer  of  the  Steamship  "Modjeska",  holding  a  first-class 
engineer's  certificate,  and  the  writer, conducted  a  test  in  the  power 
house  of  the  Hamilton  Electric  Street  Railway,  of  a  compound 
condensing  tandem  Corliss  engine,  built  by  John  Inglis  &  Son,  ' 
Toronto.  The  cylinders  are  H.  P"  16  "  x  36"  ;  L.  P.  30"  x  36";  re- 
volutions, 88;  pressure  of  steam,  100  lbs. ;  vacuum,  25"  to  26"; 
(I  may  say  that  the  Hamilton  Street  Railway  is  one  of  the  best 
equipped  on  the  continent  the  company  having  spared  no  expense 
to  have  it  so  throughout).  The  test  of  this  engine  extended  over 
ten  hours,  88  diagrams  having  been  taken  during  its  continu- 
ance, showing  a  large  and  immediate  change  in  the  power  as 
the  work  came  on  and  off  it,  varying  from  80  to  230  H.  P.,  yet 
not  the  slightest  variation  could  be  detected  in  its  speed  from 
a  friction  load  with  current  switched  off,  or  the  whole  load  of 
say  230  I.  H.  P.  The  average  load  taken  from  the  cars  figured 
up  to  190  H.  P.  The  fuel  burned  in  the  ten  hours  of  the  test 
(equal  quantities  of  hard  and  soft  coal  screenings)  weighed  3,374 
lbs.  or  rather  less  than  lbs.  per  I.  H.  P.  per  hour.  Every 
care  was  taken  in  this  test,  considering  the  fluctuation  of  the 
load,  to  arrive  at  a  fair  result.  It  can  not  but  be  considered  an 
excellent  one;  I  know  of  nothing  better,  even  with  the  best  fuel. 

There 's  another  compound  high  pressure  engine  in  this  city 
running  the  Hamilton  Colored  Cotton  Mills,  and  indicating  200 
H.  P.  very  nearly  equally  divided  between  each  cylinder.  This 
engine  too  has  a  very  variable  load,  yet  no  difference  can  be 
detected  in  its  motion.  It  also  is  fired  with  hard  and  soft  coal 
screenings,  burning  2',^  lbs.  per  H.  P.  per  hour;  yet  the  exhaust 
from  the  engine  heats  the  whole  of  the  large  mill,  heats  the  water 
in  the  dye  house  to  180°  P"r.  and  heats  the  large  drying  rooms  also. 

I  could  mention  many  others,  perhaps  not  so  economical  of 
fuel  but  as  regular  in  their  motion.  I  do  not  know  of  any  high 
speeds  that  will  approach  this  compound  condensing  or  other- 
wise. I  know  of  several  Armington  &  Sims  engines  taking  4>^ 
lbs.  per  I  H."  P.  per  hour,  and  also  of  others  of  another  make 
using  up  more  than  this  ;  they  also  use  up  very  much  more  oil  than 
the  long  stroke  engine  and  require  to  be  much  more  carefully 
looked  after.  I  know  of  several  high  speed  engines  that  were 
taken  out  and  replaced  with  longstioked  automatic,  but  I  never 
knew  of  the  long  stroke  being  superseded  by  the  short  stroke 
ones ;  in  fact  the  whole  tendency  of  electrical  engineering  at  the 
present  day  is  towards  larger  machines  and  slower  speeds. 

Yours  respectfully,  J.  H.  KiLLEV. 


PERSONAL. 

Mr.  J.  C.  Gough  has  just  received  the  appointment  of  Mechanical  Supt.  for 
the  Richelieu  and  Ontario  Navigation  Co., with  headquarters  at  Sorel,  P.Q. 

Mr.  Henry  Goebel,  whose  name  has  of  late  figured  prominently  in  the 
United  States  Courts  as  claiming  to  be  the  original  inventor  of  the  incan- 
descent lamp,  died  at  his  residence  in  New  York  City  on  the  4th  of  Decem- 
ber. Henry  Goebel  was  born  in  the  village  of  Springer,  near  Hanover, 
Germany,  on  the  20th  of  April,  1818,  and  arrived  in  New  York  in  the  early 
part  of  i8.t9- 

The  death  is  announced  at  Placentia,  Newfoundland,  of  Mr.  George  M. 
Carson,  manager  and  electrician  of  the  cable  borneat  that  place.  Mr. 
Carson  was  in  Pictou,  August  16,  1847.  At  tha  age  of  13  he  entered  the 
telegraph  office  in  Pictou,  later  he  worked  in  the  Sackville  office,  Nova 
Scotia  ;  thence  he  went  to  Heart's  Content,  Newfoundland,  in  1867  ;  to  St. 
Pierre  in  1870,  and  to  Placentia  in  1872,  where  he  continued  till  his  death. 

Mr.  F.  E.  Handy,  who  about  a  year  ago  was  appointed  superintendent 
of  the  New  Westminster  and  Vancouver  Tr.imway  Company,  is  at  present 
in  Ontario,  having  been  granted  three  months  leave  of  absence  to  enable 
him  to  recuperaite  his  health  which  ha^  been  affected  by  the  dampness  of 
the  climate  at  Vancouver.  We  notice  by  the  local  press  of  \'ancouver  that 
Mr.  Handy  has  been  eminently  successful  in  his  management  of  the 
Westminster  and  Vancouver  road,  and  it  is  the  hope  of  his  friends  in  British 
Columbia  as  well  as  in  Ontario  that  he  may  speedily  regain  his  health. 

Mr.  Benjamin  B.  Toye,  Great  North-Western  Telegraph  Superintendent, 
died  at  his  residence  in  Toronto  on  the  6th  of  December.  Mr.  Toye  was 
one  of  the  oldest  and  best  known,  telegraphers  in  America.  More  than 
forty  years  ago,  in  company  with  Messrs.  H.  P.  Dwight,  J.  T.  Townsend 
and  R.  Easson,  he  entered  as  a  messenger  boy  the  employ  of  the  Montreal 
Telegraph  Company. ,  at  Toronto,  and  continued  his  connection  with  the 
Company  with  which  it  afterwards  amalgamated,  during  the  long  period 
mentioned.  To  him  is  given  the  credit  of  having  been  the  first  Canadian 
to  practice  the  receiving  of  messages  by  sound.  He  w  as  the  inventor  also 
of  Toye's  Autcmalic  Repeater  which  found  its  way  into  use  ihroughout 
Canada  and  the  United  Stales.  Mr.  Toye  suffered  a  lingering  illness  due 
to  pulmonary  trouble,  which  eventually  culminated  in  his  death. 
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Montreal  Branch  No.  i. — Meets  ist  and  3rd  Thursday  each  month, 
in  Engineers'  Hall,  Craig  street.  President,  Jos.  Robinson  ;  first  vice- 
president,  H.  Nuttall  ;  second  vice-president,  Jos.  Badger;  secretary,  J.  J. 
York,  Board  of  Trade  Building ;  treasurer,  Thos.  Ryan. 

St.  Laurent  Branch  No.  2. — Meets  ist  and  3rd  Tuesday  each  month, 
in  Mechanics'  Institute,  204  St.  James  street.  Matthias  Guimond,  Presi- 
dent ;  Alfred  Latour,  Secretary,  306  Delisle  street,  St.  Cunegonde. 

Brandon,  Man.,  Branch  No.  i. — Meets  ist  and  3rd  Friday  each 
month,  in  City  Hall.  A.  R.  Crawford,  President ;  Arthur  Fleming, 
Secretary. 

Guelph  Branch  No.  6. — Meets  ist  and  3rd  Wednesday  each  month  at 
7:30.  p.m.   C.  Jorden,  President;  H.  T.  Flewelling,  Secretary,  Box  No  8. 

Ottawa  Branch,  No.  7.  —  Meets  2nd  and  4th  Tuesday,  each 
month,  corner  Bank  and  Sparks  streets  ;  J.  H.  Thompson,  President  ;  Wm. 
O'Brien,  Secretary. 

Dresden  Branch  No.  8. — Meets  every  2nd  week  in  each  month;  Thos. 
Merrill,  Secretary. 

Berlin  Branch  No.  g. — Meets  2nd  and  4th  Saturday  each  month  at 
8  p.  m.    W.  J.  Rhodes,  President ;  G.  Steinmetz,  Secretary,  Berlin  Ont. 

Kingston  Branch  No.  10. — Meets  twice  each  month  over  No.  i  Fire 
Station.    J.  Devlin,  President ;  A.  Strong,  Secretary. 


ONTARIO  ASSOCIATION  OF  STATIONARY  ENGINEERS. 


board  of  examiners. 
President,  A.  E.  Edkins,  -  139  Borden  St.,  Toronto. 

Vice-President,  R.  Dickinson,  -  Electric  Light  Co.,  Hamilton. 
Registrar,  A.  M.  Wickens,  -  -  280  Berkeley  .st. ,  Toronto. 
Treasurer,  R.  Mackie,       -      '    -  28  Napier  st. ,  Hamilton. 

Solicitor,  J.  A.  McAndrews,  -  Toronto. 

Toronto— A.  E.  Edkins,  A.  M.  Wickens,  E.  J.  Phillips,  F.  Donaldson. 
Hamilton — P.  Stott,  R.  Mackie,  R.  Dickinson. 
Peterboro' — S.  Potter,  care  General  Electric  Co. 
Brantford — A.  Ames,  care  Patterson  &  Sons. 
Kingston — J.  Devlin  (Chief  Engineer  Penetentiary),  J.  Campbell. 
London— F.  Mitchell. 

Information  regarding  examinations  will  be  furnished  on  application  to 
any  member  of  the  Board. 


VOL.  IV. 

The  Electrical  News  enters  with  the  present  number, 
upon  its  fourth  year.  Its  development,  though  not  rapid,  has 
been  steady  and  substantial,  which,  after  all,  is  the  kind  which 
is  most  satisfactory.  We  extend  our  thanks  to  all  who  have  in 
any  way  assisted  us  in  the  past,  and  in  our  continued  striving 
towards  improvement  in  the  future,  we  hope  to  have  the 
co-operation  of  every  reader.  We  take  advantage  also  of  the 
present  oppori:unity  to  extend  to  all  our  best  wishes  for  a  Happy 
and  Prosperous  New  Year. 

J  : 

The  runaway  car  on  St.  Denis  St.,  Montreal,  will  probably  re- 
sult in  a  great  outcry  for  brakes,  and  more  than  likely  some 
bright  tjenius  will  want  an  electric  brake,  possibly  after  some 
design  of  his  own.  Evidently  something  better  is  required  than 
the  usual  hand-brake  for  extraordinary  grades,  but  of  what  use 
would  an  electric  brake  be  when  the  trolley  is  off. 


MONTREAL  ELECTRIC  CLUB. 


K 


officers  : 

President,  W.  B.  Shaw, 
Vice-President,  H.  Woodman, 
Secretary,  James  Burnett, 
Treasurer,  L.  M.  Pinolet, 


Montreal  Electric  Co. 
Montreal  Street  Railway  Co. 
9  Shuter  Street. 
1 401  Dorchester  Street. 


CANADIAN  A.SSOCIATION  OF  STATIONARY  ENGINEERS. 


A  SUIT  was  lately  brought  against  the  Bell  Telephone  Co.  in 
Toronto  by  the  proprietor  of  a  livery  stable,  who  claimed  dam- 
ages on  the  ground  that  his  name  and  telephone  number  had 
been  omitted  by  the  defendants  from  one  issue  of  their  telephone 
book.  In  his  evidence  the  plaintiff  made  the  somewhat  remark- 
able statement  that  the  omission  of  his  name  and  telephone 
number  had  resulted  in  a  falling  off  of  50  per  cent,  in  his  busi- 
ness. In  the  light  of  such  testimony  as  this,  and  of  the  en- 
hanced appreciation  of  the  value  of  the  telephone  by  the  com- 
pany's subscribers  since  the  efficiency  of  its  system  was  impaired 
by  the  recent  storm,  the  present  would  seem  to  be  an  opporcune 
time  to  increase  rates. 


executive  board: 

President,  G.  Hunt,        -  -  -  Montreal,  Que. 

Vice-President,  Wm.  Sutton,    -  -        -  Toronto,  Ont. 

Secretary,  J.  J.  York,        -         Board  of  Trade  BIdg,  Montreal. 

Treasurer,  W.  G.  Blackgrove,       -  -  Toronto,  Ont. 

Conductor.  T.  King,       -  -         -  Dresden,  Ont. 

Door  Keeper,  F.  Roberts,      -      -         -  Ottawa,  Ont. 

Toronto  Branch  No.  i.— Meets  2nd  and  4th  Friday  each  month  in 
Room  D,  Shaftesbury  Hall.  Wilson  Phillips,  President  ;  H.  E.  Terry, 
Secretary,  19  Hayter  street. 

Hamilton  Branch  No.  2.— Meets  ist  and  3rd  Friday  each  month,  in 
Maccabee's  Hall.  W.  Sweet,  President;  Wm.  Norris,  Secretary,  211 
Wellington  Street  North. 

Stratford  Branch  No.  3.— John  Hoy,  President  ;  Samuel  H.  Weir, 
Secretary. 

Bkantford  Branch  No.  4.— Meets  2nd  and  4th  Friday  each  month. 
Thos.  Pilgrim.  President ;  John  Ogle,  Secretary,  Brantford  Cordage  Co. 


The  experiment  tried  on  the  Erie  Canal,  near  Rochester,  of 
towing  by  means  of  an  electrically-propelled  boat  connected  with 
a  double  trolley,  is  one  which  might  be  repeated  with  profit  on 
several  of  our  Canadian  canals.  Take  for  instance  the  Lachine 
Canal  near  Montreal ;  an  extension  from  the  Street  Railway  Com- 
pany's trolley  wire  at  500  volts  could  readily  be  carried  up  there. 
Kingston  again  would  probably  give  service  at  the  mouth  of  the 
Rideau ;  the  same  would  apply  to  Ottawa.  This  trolley  wire 
could  also  be  used  together  with  "step  down"  motot  dynamos 
to  charge  the  storage  batteries  of  electiic  skifTs,  launches,  &c- 
The  great  drawback  to  anyone  putting  such  a  boat  on  our  pre- 
sent cruising  waters  is  the  trouble  of  getting  the  cells  re- 
charged. 
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Perhaps  no  more  startling  proof  of  the  rapid  strides  made  by 
electricity  can  be  found  than  takmg  a  city  directory  of  to-day 
and  comparing  it  with  one  of  a  few  years  ago  ;  in  the  latter  the 
term  "Electrician"  is  not  to  be  found,  whereas  to-day  their 
name  appears  to  be  legion.  This  suggests  the  enquiry,  "What 
is  an  Electrician?"  On  making  an  analysis  of  the  aspiiants  who 
glibly  dub  themselves  with  this  designation,  we  are  of  opmion 
that  many  of  them  are  about  as  much  entitled  to  do  so  as  a  man 
who  ties  up  an  injured  finger  is  to  style  himself  "  M.D. "  Let 
those  who  would  be  electricians  study  and  study  hard,  that  they 
n^ay  so  qualify  themselves  as  to  be  known  as  such,  not  only 
nominally,  but  in  reality. 


Referring  to  our  former  remarks  re  varying  candle  powers  on 
arc  lamps,  keeping  the  watts  constant,  as  found  by  Prof  Cahart 
durinq  his  experiments,  Crompton  does  not  agree  with  him, 
but  states  that  in  his  experiments  he  finds  42  volts  give  the  best 
effect.  He  uses  a  larger  carbon  for  the  upper  than  for  the  lower, 
also  has  the  upper  one  soft  cored.  Crompton  states  th.it  pro- 
bably Prof.  Cahart's  carbons  were  to  blame.  There  is  one  thing 
certain,  viz.,  that  if  anyone  who  uses  an  arc  lamp  on  a  constant 
potential  circuit  will  try  the  effect  of  soft  cored  carbons  in  com- 
parison with  the  usual  hard  variety  he  will  simply  be  astonished 
at  the  result.  This  is  especially  the  case  in  52  volt  alternating 
current  arc  lamps,  which,  with  soft  cored  carbons,  give  a  steady, 
pure  white  light. 


We  publish  elsewhere  in  this  issue  a  report  of  a  meeting  of 
Ottawa  Association  No.  7,  C.  A.  S.  E.,  kmdly  sent  to  us  by  one 
of  its  members.  This  report  is  a  model  of  what  we  would  like 
to  receive  regularly  from  the  Secretary  or  some  member  of  every 
association.  It  indicates  what  subjects  came  up  for  discussion 
and  what  were  the  views  which  were  expressed  upon  them,  thus 
showing  to  the  officers  and  members  of  other  associations  what 
matters  are  engaging  the  attention  of  engineers  in  Ottawa,  and 
possibly  suggesting  to  them  subjects  for  discussion.  There  is 
also  a  hint  given  that  the  members  of  the  Ottawa  Association 
would  be  pleased  to  read  the  opinions  of  their  fellow  engineers 
in  other  places  on  the  question  which  they  have  been  consider- 
ing. We  have  on  one  or  two  former  ocassions  pointed  out 
that  the  columns  of  this  journal  might  with  advantage  be  used 
for  the  interchange  of  reports  of  the  proceedings  of  the  various 
associations,  as  well  as  the  individual  opinions  of  their  members 
on  points  ot  interest  to  engineers. 


In  the  present  issue  is  printed  further  correspondence  on  the 
subject  of  the  relative  values  of  high  versus  slow  speed 
engines-  for  electrical  work.  The  preponderance  of  opinion 
expressed  thus  far  seems  to  be  in  favor  of  the  slow  speed  engine 
but  no  doubt  the  arguments  on  the  opposite  side  are  not  all 
exhausted.  The  high  speed  engine  is  not  without  its  friends. 
Only  a  few  days  ago  we  heard  its  praises  being  sounded  by  an 
engineet  in  charge  of  a  street  railway  power  plant,  who,  pointing 
with  pride  to  the  high  speed  engine  by  which  the  power  was 
furnished,  stated  that  it  had  been  in  constant  operation  19  hours 
per  day  for  nearly  two  years,  and  that  during  this  period  there 
had  never  been  a  break  down,  while  the  repair  bill  had  not 
amounted  to  $5.00.  This  must  certainly  be  considered  a  good 
record.  It  may  be  mentioned  that  on  this  road  there  are  some 
heavy  grades,  thus  imposing  upon  the  engine  great  fluctuations 
of  load.  We  shall  be  pleased  to  publish  all  further  information 
obtainable  on  this  interesting  subject. 


It  would  seem  that  there  is  a  great  lack  of  information  on 
the  part  of  the  public  with  regard  to  the  amount  of  profit  to  be 
derived  from  the  operation  of  electric  lighting  plants.  It  is  only 
on  this  supposition  that  we  are  able  to  understand  the  action 
of  business  men  in  investing  their  money  in  lighting  plant  and 
entering  into  competition  in  small  towns  with  those  already  in 
the  business.  In  some  of  the  towns  in  Eastern  Ontario  this 
competition  has  been  carried  to  the  extreme  limit,  especially  as 
regards  incandescent  lighting,  which  in  some  localities  is  being 
furnished  at  or  below  cost  of  production.  The  citizens  in  these 
towns  are  congratulating  themselves,  as  well  they  may,  upon 
the  existing  condition  of  affairs,  while  the  rate  at  which  light  is 
being  supplied  to  them  is  being  used  as  -the  means  of  forcing 


down  prices  in  adjoining  municipalities.  The  state  of  things  is 
affecting  so  seriously  the  owners  of  electric  machinery  that 
meetings  of  those  interested  have  lately  been  held  to  consider 
what  steps  should  be  taken  to  place  the  business  on  a  more 
satisfactory  and  equitable  basis.  It  is  to  be  hoped  that  the 
statement  of  facts  above  set  forth  will  suffice  to  deter  others 
from  entering  into  competition  with  existing  lighting  companies 
in  localities  where  there  is  barely  sufficient  business  to  warrant 
the  existence  of  a  single  plant. 

The  paper  by  Mr.  (.',.  C.  Mooring  on  the  value  ot  different 
kinds  of  fuel  for  steam  purposes,  which  we  publish  in  the  present 
number  of  the  Electrical  News,  opens  up  a  subject  of  much 
interest  both  to  engineers  and  owners  of  steam  plants.  Its  im- 
portance, we  believe,  has  not  been  as  fully  appreciated  as  it  is 
desirable  that  it  should  be.  While  every  effort  has  been  made 
by  engine  makers  to  produce  machines  which  can  be  operated 
with  the  greatest  economy,  and  while  high  prices  are  being  paid 
by  steam  users  foi  machinery  of  this  character,  with  the  object 
of  reducing  the  expense  for  power,  it  frequently  is  the  case  that 
firemen  and  engineers  are  employed  who  do  not  understand  how 
to  manage  economically  the  plants  entrusted  to  their  care,  and  - 
thus  the  advantages  derived  from  the  purchase  of  high 
class  machinery,  are  offset  by  lark  of  skill  on  the  part  of 
firemen  and  engineers.  "  The  best  fireman  I  ever  saw,"  said  one 
of  the  ablest  engineers  in  Canada  to  the  writer  recently,  "  was 
a  man  in  charge  of  a  battery  of  boilers  who,  instead  of  loading 
up  his  furnaces  at  long  intervals  with  a  coal  shovel,  went  con- 
stantly from  one  furnace  door  to  another  and  threw  in  upon  the 
grate  a  small  quantity  of  coal  with  a  hand  shovel.  He  seemed 
to  know  exactly  where  the  fiesh  coal  was  needed,  and  had  the 
ability  to  place  it  exactly  on  the  right  spot.  By  this  method  he 
secured  the  highest  efficiency  of  which  the  boiiers  were  capable 
with  the  least  consumption  of  fuel. "  The  fact  is  too  little 
appreciated  by  steam  users  that  it  is  economy  to  pay  a  man  of 
this  class  a  much  higher  salary  than  the  one  who  does  his  work 
unthinkingly  and  at  the  expense  of  hundreds  of  dollars  per 
year  in  wasted  fuel. 

A  STRANGER,  riding  on  a  Montreal  Street  Railway  car  on  one  j 
of  the  hi'l  routes,  would  be  apt  to  notice  an  individual  standing/ 
beside  the  motor  man,  holding  in  his  hands  a  massive  weapon  \ 
closely  resembling  a  sledge  hnmmer,  the  only  difference  being 
that  the  head  is  of  wood.    If  he  were  of  an  enquiring  turn  of 
mind  and  ventured  to  ask  the  use  of  the  aforesaid  instrument  he 
would  be  surprised  10  learn  that  it  is  the  only  safety  appliance 
at  present  used  by  the  street  railway  company  in  the  leading  city 
of  Canada,  in  the  event  of  the  hand  brakes  refusing  to  work,  as 
has  occasionally  happened.    In  emergencies  where  it  has  been 
called  upon,  the  result  has  proven  that  as  regards  efficiency  it  is 
comparatively  useless,  the  heavy  car  either  pushing  it  aside  or 
crushing  it  to  matchwood.    The  effect  on  the  nerves  of  the 
passengers  sitting  in  a  car  over  which  the  brakes  have  lost  con- 
trol, descending  at  an  increasingly  rapid  rate,  on  suddenly  com- 
ing into  contact  with  this  block  of  wood,  may  be  more  easily 
imagined  than  described  ;  and  the  effect  on  one  of  the  unfortun- 
ates handling  it  was  such  that  he  was  not  likely  to  repeat  the 
experiment.    There  seems  no  reason  why  the  Westinghouse  or 
similar  air  brake  system  as  used  by  steam  railways  could  not 
and  should  not  be  used  as  an  emergency  brake  on  electric  cars. 
The  only  question  would  be  that  of  expense,  and  considering  the 
danger  to  cars,  to  say  nothing  of  lives,  this  should  not  stand  in 
the  way  of  the  improvement.    To  equip  an  electric  car  with 
such  brakes  it  would  be  necessary  for  each  station  to  be  pro- 
vided with  an  air  compresser  and  each  car  to  carry  a  cylinder  of 
sufficient  capacity.    As  they  would  only  be  used  in  case  of 
emergency  the  expense  of  charging  would  be  infinitesimal,  and 
the  first  cost  would  really  represent  the  whole  outlay.    If  a 
trolley  wheel  could  be  had  which  would  stay  on  the  wire,  or 
rather  climb  back  on  to  it  should  it  get  off,  a  suitable  electric 
brake  might  be  found. 


As  we  go  to  press  two  very  impoitant  matters  are  engaging 
the  attention  of  the  County  Judge  at  Toronto.  These  relate  to 
the  attempt  which  is  being  made  by  the  Assessment  Commis- 
sioner of  Toronto  to  fasten  an  assessment  upon  the  personal 
property  of  the  electric  light  and  telephone  companies,  as  well 
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as  upon  the  mains,  retorts,  etc.,  of  the  Consumer's  Gas  Co.  In 
the  case  of  the  latter  an  assessment  of  half  a  million  dollars 
is  sought  to  be  imposed.  The  gas  and  electric  companies  have 
carried  the  matter  to  the  only  source  of  appeal,  the  County 
Judge,  before  whom  the  question  is  being  argued,  and  whose 
decision  may  be  looked  for  very  shortly.  The  Gas  Company's 
property,  is  to  be  assessed  not  as  personalty,  as  in  the 
case  of  the  electric  companies,  but  as  realty,  on  the  ground  that 
the  mains,  retorts,  etc.,  are  attached  to  the  earth.  As  the 
decision  in  these  cases  will  establish  a  precedent,  and  may  effect 
very  seriously  the  electric  and  gas  interests  of  Canada,  the  out- 
come of  the  arguments  now  being  presented  will  be  looked  for 
with  unusual  interest. 


We  publish  in  the  present  issue  a  description  and  illustration 
of  what  is  believed  to  be  the  oldest  steam  engine  at  present  in 
operation  in  the  United  States.  We  would  like  to  obtain  a  de- 
scription of  the  oldest  engine  at  work  in  this  country.  A  com- 
parison of  the  old  engine  which  we  publish  with  the  latest 
improved  types  being  manufactured  in  Canada,  affords  an  in- 
structive lesson  to  those  who  feel  an  interest  in  the  improve- 
ments which  have  taken  place  in  steam  engineering  during  the 
last  half  century.  Will  our  readeis,  who  may  be  expected  to  be 
interested  in  this  subject,  kindly  send  us  any  information  which 
they  may  possess  along  the  line  indicated? 


The  stockholders  and  managers  of  electric  companies  may 
well  hope  that  storms  of  the  character  of  the  one  which  caused 
such  havoc  to  their  property  a  week  or  two  ago,  may  not  be  of 
frequent  occurrence.  It  is  to  be  hoped  also  that  the  public  will 
now  be  able  to  realize  that  a  fair  margin  of  profit  is  necessary  in 
lines  of  business  which  are  thus  subject  to  their  property  being 
suddenly  and  seriously  damaged.  Neither  should  the  lesson  be 
lost  upon  the  managers  of  electric  lighting  companies,  some  of 
whom,  as  elsewhere  stated,  have  been  engaged  in  a  ruinous  com- 
petition. In  Toronto  and  Montreal  the  inability  of  the  street 
railway  companies  to  grapple  with  a  storm  of  this  character  was 
clearly  demonstrated,  but  no  doubt  the  experience  gained  will 
lead  them  to  make  preparations  which  will  enable  them  to  cope 
more  successfully  with  such  conditions  in  the  future.  In  Toronto 
lack  of  sufficient  power  and  a  failure  to  make  an  early  attempt 
to  keep  the  wires  free  of  ice,  appear  to  have  been  the  defeating 
causes.  In  storms  of  a  less  severe  character  the  advantages  of 
first-class  construction  have  been  manifest,  but  in  this  case  the 
tremendous  weight  of  ice  upon  the  wires  was  sufficient  to  break 
down  construction  work  of  the  best  character,  and  the  Great 
North- Western  Telegraph  Company's  system,  which  suffered 
but  slightly  from  the  severe  wind  storms  of  last  autumn,  has 
been  badly  shattered  in  all  parts  of  the  country.  The  heavy  loss 
which  the  various  companies  have  sustained  is  not  to  be  won- 
dered at  in  view  of  the  estimate  which  has  been  made  that  on  a 
pole  carrying  one  hundred  wires  the  weight  of  ice  during  the 
recent  storrri  would  be  about  five  tons. 


NOTES  FOR  ENGINEERS. 

It  is  sometimes  necessary  to  test  the  truth  of  the  fitting  of  an 
engine  by  lining  it  up  and  every  engineer  ought  to  know  how  to 
do  it.  In  order  that  an  engine  shall  run  truly,  it  is  necessary  that 
the  guides  shall  be  exactly  parallel  with  the  cylinder,  and  that  the 
crank  pin  shaft  be  exactly  square  to  cylinder,  and  that  the  crank 
pin  when  revolving  shall  remain  exactly  in  the  plane  of  the  centre 
line  of  the  cylinder.  By  way  of  a  simple  example,  take  the  case 
of  an  ordinary  horizontal  engine,  in  a  mill,  and  consider  how  it 
may  be  proved  that  above  conditions  are  complied  with.  First, 
have  cylinder  opened  up,  and  piston  and  connecting  rod  removed. 
Fix  securely  a  stick  across  back  end  of  cylinder,  and  another  in 
the  gland  for  the  piston  rod.  Find  centre  of  cylinder  and  of 
gland,  and  stretch  a  cord  through  these  centres  and  produce  it, 
beyond  crank  shaft.  If  engine  is  right,  this  cord  will  be  parallel 
to  sides  of  cylinder  and  to  guides,  and  will  pass  exactly  in  line 
with  centre  of  crank  shaft.  Then  turn  crank  over  till  crank  pin 
touches  the  line  on  one  side,  and  the  cord  should  be  in  centre  of 
width  of  crank  pin  and  exactly  square  to  it.  Then  turn  crank 
over  to  the  other  side,  and  if  shaft  and  crank  are  true,  the  pin 
will  still  be  square  to  the  line,  and  the  line  will  be  in  middle  of 
the  length  of  pin.  If  all  these  conditions  are  complied  with, 
then  one  may  conclude  that  engine  is  fair  and  true.  A  large 
Corliss  condensing  engine  of  five  feet  stroke  was  found  to  be 
very  hard  on  the  packing  used  for  the  piston  rod,  and  to  require 
frequent  tightening  up  to  prevent  the  vacuum  from  being  spoiled 
by  air  passing  in  at  the  sides  of  the  rod.  On  lining  it  up,  it  was 
found  that  the  guides  were  in  the  five  feet,  over  X  of  an  i-nch  out 
of  parallel  with  the  sides  of  the  cylinder,  and  as  the  piston 
travelled  back  and  forth  the  rod  rose  and  fell  over  one  eighth 
of  an  inch,  or  bent,  and  so  destroyed  the  packing.  The  cylinder 
was  re-bored,  so  as  to  make  it  parallel  with  the  guide  frame, 
and  the  trouble  was  cured 

»  * 
# 

When  a  crank  shaft  is  heating  something  must  be  done  at 
once  in  order  to  carry  off  the  extra  heat  produced  and  prevent 
the  babbit  from  melting.  .Sometimes  slackening  the  bearing  a 
little  to  let  oil  rim  more  freely  through  it  is  sufficient.  Adding 
flowers  of  sulphur  to  the  oil  is  sometimes  successful,  but  in  other 
cases  it  is  necessary  to  get  a  stream  of  water  to  play  on  it,  It 


is  better  to  stop  engine  at  first  chance  and  examine  bearing  to 
find  out  the  cause  and  remove  it. 

Some  are  puzzled  to  understand  why  a  steam  pump  driven  by 
steam  at  60  lbs.  pressure  can  force  water  into  the  boiler  from 
which  the  steam  is  taken.  It  the  steam  cylinder  were  of  the 
same  diameter  and  stroke  as  the  water  cylinder,  it  would  not  be 
able  to  do  it,  but  by  making  the  steam  cylinder  larger  in  diame- 
ter or  longer  in  the  stroke,  sufficient  power  may  be  got  to  over- 
come all  the  friction,  and  force  the  water  into  the  boiler.  If  the 
steam  cylinder  be  six  inches  in  diameter  and  the  steam  60  lbs. 
pressure,  then  the  steam  has  a  force  of  nearly  1700  pounds  to 
move  it.  If  the  water  cylinder  be  four  inches  diameter  then  the 
resistance  to  be  overcome  is  750  pounds,  leaving  about  900 
pounds  to  overcome  friction  and  to  produce  motion  and  give  the 
water  velocity. 

*    *    *  . 

Readers  of  these  Notes  who  are  advanced  m  experience  and 
knowledge,  please  remember  the  day  when  you  did  not  know  as 
much  as  you  do  now,  and  think  of  others  who  are  younger,  and 
who  know  now  no  more  than  you  did  long  ago.  Help  the 
younger  and  less  experienced  to  avoid  the  dangers  and  difficul- 
ties you  had  to  fight  your  way  through.  Encourage  the  young 
fellows  to  tell  out  their  difficulties  and  to  ask  questions. 
What  a  wonderful  word  "why"  is  when  it  has  a  big  ?  after 
it,  and  is  followed  by  "  because,"  spelt  with  a  "  B. "  What 
is  a  horse  power  ?  Why  is  the  power  of  an  engine  measured 
by  horse  power?  Because  the  first  steam  engines  made 
for  general  sale  were  made  to  do  work  that  had  been  done 
by  horses,  and  the  makers  of  the  engine  said  that  it  would 
do  as  much  work  as  ten.  horses,  or  twelve  horses  as  the 
case  might  be.  Later  on  some  began  to  think  the  engine 
builders  meant  very  small  horses,  when  they  sold  an  engine  as 
of  twelve  horse  power.  James  Watt  went  to  London  and  got 
the  biggest  horses  to  be  had,  and  tested  what  amount  of  work 
they  could  do,  and  concluded  that  330CO  pounds  raised  one  foot 
high,  in  one  minute  of  time,  was  a  horse  power.  Then  he  made 
his  engines  to  do  that  amount  of  work  for  each  horse  power  he 
called  them,  and  to  do  it  without  getting  tired  out  as  the  horses 
did.  In  our  day  the  term  has  not  the  sharp,  definite  meaning 
it  ought  to  have  even  when  applied  to  steam  engines,  and 
many  are  deceived  thereby.  To  make  matters  worse,  the 
same  term  "horse  power"  is  applied  to  boilers.  All  the  boiler  can 
do  is  to  produce  steam,  and  an  engine  is  needed  to  use  that  steam 
and  produce  power.  Why,  then,  should  horse  power  be  applied 
to  boilers  ?  It  originally  meant,  the  size  of  boiler  that  should  be 
used  to  make  steam  for  an  engine  of  that  horse  power.  A  horse 
power  of  boiler  meant  that  the  boiler  could  make  into  steam  one 
cubic  foot  of  water  in  an  hour  for  each  horse  power  it  was  called, 
that  is,  a  ten  horse  power  boiler  was  one  that  used  ten  cubic 
feet  of  water  in  an  hour,  or  about  625  gallons.  This  standard 
was  fixed,  because  it  was  observed  that  the  eligine  required 
about  sixty  pounds  weight  of  steam  in  an  hour  for  each  horse 
power.  As  engines  were  improved,  less  steam  was  required, 
and  now  30  lbs.  of  water  per  hour  made  into  steam,  is  a  boiler 
horse  power.  Some  specify  the  temperature  of  the  water,  and 
the  pressure  of  steam  into  which  it  is  to  be  made,  but  all  are 
not  agreed  on  these  points. 


PIONEER  ELECTRIC  LIGHTING  IN  MONTREAL.  * 

By  John  Smillie. 

Mr.  Chairman  and  Gentlemen  : — The  paper  I  have  the 
honor  of  bringing  before  you  to-night,  is  not  of  the  class  you 
have  been  accustomed  to  receive,  judging  by  those  I  have 
listened  to  at  your  meetings  and  read  in  the  printed  reports  in 
the  Canadian  Electrical  Nevv's. 

Knowing  as  I  do  from  the  above  sources  of  information  the 
advanced  knowledge  this  association  has  in  all  matters  relating 
to  electricity  and  magnetism,  and  that  anything  which  tends  to 
increase  that  store  of  knowledge  is  received  with  respectful 
attention,  all  due  allowance  will,  I  am  sure,  be  made  for  the 
shortcomings  of  anyone  who  undertakes  to  bring  any  matter 
before  this  body  in  the  form  of  a  paper. 

This,  gentlemen,  is  an  apology  for  carrying  you  back  to  the 
dark  ages  of  electric  lighting  in  this  city,  for  when  one  con- 
siders the  development  of  electricity,  I  think  I  am  quite  in  order 
in  speaking  thus  of  the  beginning  of  a  period  of  13  years  in  the 
history  of  electric  arc  and  incandescent  lighting  in  the  city  of 
Montreal. 

In  the  year  1881  electric  arc  lighting  was  creating  quite  an 
agitation  among  those  who  were  interested  in  the  betterment  of 
street  lightmg  and  the  lighting  of  large  halls  for  public  assemblies 
all  over  the  northern  part  of  the  continent  of  America.  The 
city  of  Montreal  was  not  behind  the  rest  of  the  country  in  watch- 
ing for  the  success  of  the  new  light,  and  no  wonder,  for  it  would 
have  been  hard  to  have  found  a  city  that  was  worse  served  with 
gas,  than  the  city  of  Montreal  at  that  time. 

I  cannot  say  whether  the  Brush  arc  machine  placed  in  the 
Custom  House  to  light  up  the  wharves,  or  the  crude  attempts  of 
the  Craig  people,  who  had  one  going  at  the  Exhibition,  and  also 
on  one  or  more  of  the  Richelieu  and  Ontario  Navigation 
Company's  boats  at  that  time,  were  the  first  to  go  into  operation 
here,  but  the  successful  plant  was  the  Brush,  which  went  very 
well  from  the  start. 

The  next  plant  to  be  put  in  was  at  the  Quebec,  Montreal  and 
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Occidental  Railway  Works  at  Hochelaga,  and  the  St.  Lawrence 
Hall,  by  the  United  States  Electric  Light  Co.,  for  a  local  com- 
pany of  which  the  late  Mr.  Senecal  was  president.  The  plants 
at  Hocehlaga  and  at  St.  Lawrence  Hall  were  being  put  up  at  the 
same  time,  but  the  one  at  Hochelaga  was  in  advance  of  the  one 
at  the  Hall,  and  was  therefore  finished  first  ;  and  it  was  at  that 
station  the  first  public  exhibition  of  electric  incandescent  light- 
ing was  made  in  Canada.  I  believe  it  was  in  July,  1881,  when 
the  formal  starting  of  the  incandescent  plant  took  place,  and  it 
was  made  the  occasion  of  a  grand  luncheon  given  at  the 
Hochelaga  works,  at  which  no  less  a  personage  was  present  than 
his  Grace  the  late  Duke  of  Sutherland,  who  upon  that  occasion 
predicted  a  great  future  for  incandescent  lighting.  Who  would 
be  bold  enough  to  say  that  his  prediction  had  not  been  fulfilled 
at  the  present  time.'  and  further,  who  would  be  rash  enough  to 
say  we  had  reached  the  limit  of  improvement  in  incandescent 
lighting  ?  none  at  least  I  am  sure  of  those  at  this  meeting. 

I  will  now  try  to  give  you  an  idea  of  the  machines  we  used  at 
the  St.  Lawrence  Hall.  The  incandescent  machine  was  a  65 
lighter,  the  arc  machine  a  5  lighter. 

The  arc  machine  was  a  five  light  Maxum  supplied  by  the 
United  States  Electric  Light  Co  The  armature  was  on  the 
Gramme  ring  principle.  There  were  14  sections  in  the  armature 
with  four  layers  of  No.  14  imperial  gauge  wire  to  each. 
The  wire  was  double  cotton  covered.  The  core  was  made  of 
sheet  iron  plates,  one  sixteenth  of  an  inch  thick.  There  were 
114  of  these  pieces  in  the  armature  ;  thev  were  placed  together 
in  pairs  with  spaces  of  one  sixteenth  of  an  inch  between  each 
pair  ;  these  plates  had  raised  points  at  intervals  for  the  layers  of 
wire  to  lay  in,  forming  14  spaces  in  the  armature. 

The  one  sixteenth  of  an  inch  space,  I  need  not  say  to  you,  was 
for  the  air  to  have  free  access  to  the  coils  to  keep  them  cool,  and 
I  can  assure  you,  it  was  all  required,  for  after  running  five  or  six 
hours  it  would  get  so  hot  you  could  hardly  lay  your  hand  upon  it. 

The  diameter  of  the  armature  was  8|4^  inches  ;  length  12 
inches  ;  the  length  of  armature  shaft  between  bearings  was  16 
inches,  and  the  diameter  one  and  one  quarter  inches.  This  was 
one  of  the  troubles  we  suffered  from  ;  the  spring  of  shaft  was 
sometimes  so  great,  that  it  would  graze  the  field,  thereby  strip- 
ping the  insulation  off  the  armature  wire,  with  a  consequent 
short  circuit. 

The  commutator  had  60  strips  in  it,  one  of  which  I  have  now 
before  you.  There  was  a  saw  drift  cut  into  it  for  about  a  X  of 
an  inch,  and  the  ends  of  the  two  wires  soldered  into  it,  thus  to 
make  the  connection  between  the  armature  coil. 

Those  strips  were  fastened  by  two  brass  collars,  one  with  a 
centre  hollow  piece  for  fitting  on  the  shaft,  and  screwed  on  one 
end,  two  vulcanite  bushes  slipped  on,  and  the  commutator  strips 
placed  around  resting  on  the  pieces  of  vulcanite,  with  thin  strips 
of  leather  board  put  between  for  insulation.  When  this  was 
done  I  had  a  thin  iron  band  with  two  knees  rivetted  thereto,  and 
a  bolt  for  drawing  them  tight  together  for  turning  the  outsides  ; 
when  this  was  done,  the  flanges  were  screwed  together,  and  the 
commutator  was  turned  and  wires  soldered  in  their  places. 

But  I  need  not  tell  you  that  leather  board  made  a  very  poor 
commutator  insulation  ;  short  circuiting  between  the  segments  of 
the  commutator  was  no  uncommon  event  ;  sparking  soon  car- 
bonized the  leather  board,  and  then  my  troubles  began. 

About  this  time  Mr.  Fred.  Thomson  came  to  Montreal  to 
take  charge  of  the  Royal  Electric  Light  Co.,  then  in  its  infancy. 
One  day  I  was  telling  him  of  my  troubles  with  the  commutator 
insulation,  and  he  suggested  asbestos  paper.  I  tried  it,  but  my 
troubles  were  not  much  lessened,  for  the  fine  particles  of  copper 
would  get  into  the  soft  paper  and  in  a  short  time  make  contact 
between  the  segments  ;  then  my  work  was  to  scratch  out  all  the 
copper  dust  from  the  asbestos. 

The  line  wire  is  about  five  and  one-half  imperial  wire 
gauge.  This  was  a  naked  wire  ;  we  stapled  it  to  the  woodwork 
and  when  we  came  into  contact  with  gas,  water  or  steam  pipes, 
we  would  put  a  piece  of  rubber  tube  over  the  wire  at  those 
points. 

When  we  wired  this  machine  first,  we  grounded  the  return 
wire  upon  the  main  gas  pipe,  but  it  ran  very  unsatisfactorily,  and 
later  we  returned  to  the  machine. 

The  lamps  were  very  good,  and  indeed  the  lamps  in  use  in 
the  city  to-day  are  not  much  in  advance  of  those  we  used  then, 
except  in  mechanical  detail  and  insulation.  The  body  of  our 
lamps  was  not  insulated  ;  the  clutch  for  lifting  the  carbon  rod 
was  worked  on  the  same  principle  as  at  "present  with  fine  wound 
magnets  for  regulating  the  lift  of  carbon,  and  I  must  say  the 
candle  power  of  them  was  very  much  in  excess  of  the  lamps  now 
in  use  in  this  city,  although  they  were  designated  2000  candle 
power,  as  the  ones  in  use  are  at  present. 

The  carbons  used  were  the  Wallace  diamond  carbon  ;  the 
cost  of  them  was  about  ten  cents  each. 

The  bearings  of  this  machine  were  at  times  very  hard  to  keep 
cool ;  sometimes  we  had  to  keep  ice  on  the  journals  for  two  and 
three  hours  at  a  time.  As  to  measuring  current,  we  had  no 
means  of  doing  so  :  if  a  machine  gave  current  enough  for  a 
given  number  of  lamps  without  burning  or  overheating  that  was 
enough  for  us,  and  the  only  means  we  had  of  ascertaining  its 
load  ;  the  number  of  revolutions  this  machine  turned  per  minute 
was  1200. 

The  incandescent  m-achine,  as  I  have  already  stated,  was  a  65 
light  machine,  also  a  Maxum  type.  This  machine  had  a  commu- 


tator on  each  side  of  the  armature.  Each  commutator  had  60 
segments,  and  they  were  insulated  with  leather-board.  The 
ron  core  of  the  armature  was  made  in  same  manner  as  arc 
machines,  with  this  difference  that  there  were  30  sections,  and 
in  each  section  there  were  two  coils  connected  with  four  seg- 
ments of  commutator,  and  each  alternate  coil  was  connected  to 
opposite  commutator. 

The  length  of  armature  was  18  inches  ;  diameter  13I  inches. 
The  wire  used  in  armature  was  No.  10  imperial  gauge,  with  four 
layers  of  wire  in  each  coil.  Field  coils  were  18  inches  long  by 
7^  inches  high,  with  eight  layers  of  wire  on  each,  of  No.  ^yi 
imperial  gauge. 

The  length  of  shaft  inside  bearing  to  inside  bearing  was  30 
inches  ;  diameter  of  shaft  1%  inches  :  the  bearings  were  of  the 
sleeve  form,  and  were  adjusted  with  set  screws  from  sides,  much 
as  an  adjustable  hanger  for  shafting. 

The  diameter  of  line  wire  was  No.  li  imperial  wire  gauge, 
and  the  branch  wires  to  lamps  were  i6|  imperial  wire  gauge, 
run  on  the  multiple  principle  :  we  had  the  lamps  screwed  upon 
the  gas  fixtures,  and  used  the  gas  pipes  for  our  return  wire. 

You  will  see  by  the  lamp  and  switch  before  you,  the  method  we 
adopted  for  connection  ;  it  was  no  uncommon  thing  for  a  wire 
to  short  circuit  by  making  contact  with  the  gas  lamp,  and  in  a 
moment  we  had  the  covering  on  fire  for  as  much  as  30  feet  at 
times.  This  wire  was  double  covered  cotton,  dipped  in  paraf- 
fine,  and  when  it  caught  fire  it  made  quite  a  blaze  and  smell. - 
Indeed  it  required  the  closest  watching,  and  even  then  we  had 
two  or  three  insipid  fires  which  vigilance  alone  prevented  from 
being  of  a  dangerous  character. 

One  of  those  fires,  I  will  describe,  which  will  be  enough  to 
show  to  you  what  troubles  were  in  store  for  the  unfortunate  who 
had  to  look  after  an  electric  plant  in  those  early  days  of  electric 
lighting.  In  the  refreshment  room  of  the  St.  Lawrence  Hall 
hotel  we  fitted  up  an  old  lamp  ;  its  form  was  a  stem  with  three 
rings,  one  very  large  and  the  other  two  below,  each  about  12 
inches  smaller  than  the  one  above  ;  on  those  rings  we  hung 
about  25  lamps,  and  the  wire  came  through  the  ceiling  and  down 
the  stem,  and  branches  were  taken  to  lamps  of  the  small  size 
wire,  the  return  wires  being  clustered  and  carried  up  between 
the  floors,  then  a  large  size  wire  carried  down  to  main  gas  pipe 
and  grounded.  One  of  those  small  return  wires  made  contact 
with  positive  wire  and  short  circuited,  aud  when  it  got  very  hot, 
it  bent  down,  unable  when  hot  to  support  its  own  weight  ;  un- 
fortunately lying  directly  under  it  was  a  ^  inch  composition  lead 
pipe  (gas)  ;  the  heat  very  soon  melted  it,  and  you  know  what 
would  follow.  I  was  in  the  refreshment  room  at  the  time,  and 
the  lights  gave  a  bad  flicker.  The  room  above  had  been  left 
with  carpet  loose,  also  part  of  flooring,  so  that  we  might  easily 
get  at  the  wire.  When  the  room  was  reached  and  flooring  lifted 
there  was  a  %  inch  gas  pipe  burning  and  lead  melting,  and  the 
wire  at  almost  a  white  heat.  It  was  quite  a  long  distance  to 
where  the  engine  was  ;  the  gas  main  was  in  another  building, 
and  the  joists  and  flooring  on  fire.  Gentlemen,  it  was  one  of 
those  dilemmas  that  a  man  does  not  want  to  be  placed  in  very 
often  in  his  lifetime.  I  had  the  gas  shut  off  as  quickly  as  possible, 
then  the  belt  off  the  incandescent  machine,  then  fire  in  the 
woodwork  pat  out.  The  damage  done  amounted  to  veiy  little, 
but  it  would  have  been  bad  enough  had  we  not  caught  it  in  time. 

As  a  matter  of  fact  all  our  pipes  were  charged  more  or  less 
w'th  electricity.  The  drinking  fountain  in  the  office  at  times 
was  so  charged  that  when  you  took  hold  of  the  pull  to  draw 
water,  you  would  get  such  a  shock  that  you  felt  disinclined  to 
try  it  any  more.  The  surprise  to  me  to-day  is,  that  we  did  not 
succeed  in  burning  down  the  hotel. 

We  had  this  plant  going  for  two  years,  and  the  incandescent 
machine  is  in  good  working  order  yet.  I  had  no  trouble  with  this 
machine  ;  it  ran  smoothly  and  had  no  repairs  done  to  it  whatever  ; 
it  had  a  separate  machine  for  exciting  its  magnets.  The  workman- 
ship on  this  machine  was  first-class.  The  mechanism  for  in- 
creasing or  diminishing  the  current  was  of  a  complex  character; 
this  I  will  not  attempt  to  explain  at  this  time. 

At  the  junior  conservative  ball  held  in  St.  Lawrence  Hall  in 
1882,  at  which  Lady  Macdonald  was  Lady  Patroness,  we  had 
placed  upon  the  banquet  tables  a  number  of  fish  bowls,  some 
with  different  coloured  waters  in  them,  and  others  with  clear 
water,  and  gold  and  silver  fish  theiein.  We  had  incandescent 
lamps  placed  in  them,  and  when  the  guests  sat  down  to  the 
tables,  we  switched  in  the  current,  and  I  can  assure  you  it  had 
a  very  beautiful  effect.  We  had  to  keep  ice  constantly  in  the 
water  to  keep  it  from  over-heating.  I  mention  this  circumstance 
because  it  was  considered  quite  novel  at  that  time. 

The  engine  we  used  was  an  old  slide  valve,  with  cut-off  valve; 
it  was  II  inches  by  22  inches  ;  we  carried  60  lbs.  steam  pressure. 
We  allowed  four  incandescent  lamps  per  h.  p.,  this  gave  us  14,'/ 
h.  p.  for  incandescent  machine,  and  about  6]^  h.  p.  for  arc 
machine,  or  2o|  h.  p.,  not  speaking  of  fric'ion  of  engine  or  shaft- 
ing. Our  average  run  per  day  was  5  hours  and  the  consump- 
tion was  925  lbs.  of  Scotch  coal,  or  in  other  words  8"6  lbs.  per 
hour  per  h.  p. 

This,  gentlemen  was  what  we  did  in  the  year  1881. 


The  Dodge  Wood  Split  Pulley  Company,  of  Toronto,  recently  stiipped  a 
split  pulley  14  feet  in  diameter  and  having  a  circumference  cf  42  feet. 
This  is  believed  to  be  the  largest  split  pulley  yet  manufactured  in 
Canada. 
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A  FEW  POINTS  ON  THE  CALORIFIC  VALUE  OF  FU?L.' 

By  G.  C.  Mooring. 

Mr.  President,  Brethren  and  Friends  :  When  the  Educational 
Committee  was  appointed,  each  one  promised  to  do  his  best  to  get  up  a 
paper  ;  this  is  my  excuse  for  standing  before  you  to-night.  The  figures  I 
may  quote  are  from  books  and  mechanical  papers  in  my  possession,  and  I 
shall  endeavor  to  give  the  proper  authorities  due  credit.  I  will,  however, 
leave  out  most  of  the  university  terms,  for  the  very  good  reason  that  I  do 
not  understand  one-half  of  them  myself. 

Economy  in  fuel  is  of  vital  importance  to  our  employers  here  in  Toronto, 
tlie  price  being  high  and  competition  in  manufactured  goods  very  close.  It 
is  calculated  that  there  are  four  hundred  million  tons  of  coal  burned  every 
year,  and  more  than  half  of  this  is  used  to  generate  steam  for  power  pur- 
poses. There  is  imported  into  Toronto  five  hundred  thousand  tons,  includ- 
ing all  grades,  and  thousands  of  cords  of  wood,  besides  all  the  refuse  from 
our  planini;  mills.  Fully  one-half  of  this  is  used  to  generate  steam.  Now, 
if  we  as  working  engineers  can  combine-a  little  theory  with  our  daily  prac- 
tice and  thereby  save  a  little  of  this  vast  coal  pile,  I  consider  it  no  more  than 
our  duty  to  do  so  ;  and  this  can  best  be  done  by  talking  over  and  discussing 
the  matter  here  in  our  association  meetings,  for  there  is  none  of  us  that 
knows  it  ail. 

To  determine  the  quantity  of  heat  that  may  be  obtained  from  various 
combustibles  is  an  important  branch  of  Applied  Chemistry.  Before  heat 
can  be  measured,  however,  it  is  essential  to  establish  some  unit  standard 
of  measurement.  The  British  thermal  unit  commonly  used  in  England  and 
this  country  is  that  quantity  of  heat  necessary  to  raise  the  temperature  of 
one  pound  of  water  from  sixty  to  sixty-one  degrees  Fahrenheit.  Each 
British  thermal  unit,  or,  as  we  will  call  it,  heat  unit,  has  the  mechanical 
energy  equal  to  raising  one  pound  seven  hundred  and  seventy-two  feet. 
Water  was  selected  as  the  standard  for  thermal  comparisons  because  it  can 
be  readily  and  easily  obtained  in  a  state  of  purity,  and  because  its  capacity 
for  absorbing  heat  is  greater  than  that  of  any  other  known  substance.  This 
capacity  to  absorb  heat  as  its  temperature  rises  is  technically  called  specific 
heat,  consequently  the  specific  heat  of  other  bodies  can  readily  be  obtained 
with  water  as  a  standard. 

CALORIFIC  POWER. 

The  amount  of  heat  to  be  obtained  by  the  combustion  of  a  definite  weight 
of  any  fuel  is  called  calorific  power.  The  earliest  and  perhaps  most 
extensive  researches  to  determine  the  calorific  power  of  combustibles  were 
undertaken  by  Favre  and  Silberman.  Their  method  of  operation  consisted 
in  burning  a  very  carefully  weighed  quantity  of  the  substance  in  question 
enclosed  in  a  small  metallic  vessel  which  cculd  be  immersed  in  a  receptacle 
containing  a  weighed  quantity  of  water,  which  was  protected  against  radia- 
tion by  a  jacket  of  non-conducting  material.  The  inner  vessel  containing 
the  substance  under  test  was  provided  with  an  inlet  tube  for  supplying  a 
sufficient  amount  of  pure  oxygen,  and  an  outlet  pipe  coiled  back  and  forth 
through  the  water,  which  formed  an  outlet  for  the  products  of  combustion. 
By  thus  burning  in  the  inner  chamber  a  weighed  quantity  of  fuel  and 
ascertaining  by  means  of  a  thermometer  the  rise  of  temperature  of  the  water, 
the  calorific  power  of  the  substance  was  immediately  determined.  The  in- 
strument thus  used  to  determine  calorific  power  is  denominated  a  calori- 
meter. Other  forms  of  calorimeters  have  been  invented,  but  nearly  all  agree 
on  the  calorific  power  assigned  to  carbon,  hydrogen  and  such  of  their  com- 
pounds as  form  the  great  bulk  of  combustibles.  When  the  gas  hydrogen  is 
burnt  in  pure  oxygen  the  same  authorities  found  by  direct  experiment  that 
sixty-two  thousand  five  hundred  heat  units  were  evolved  for  every  pound  ot 
hydrogen  consumed.  They  also  found  that  for  every  pound  of  carbon  con- 
sumed fourteen  thousand  five  hundred  heat  units  were  obtained.  The 
calorific  power  of  a  fuel  or  the  quantity  of  heat  developed  during  the  burn- 
ing of  a  definite  amount  of  any  combustible  is  always  the  same,  and  is  en- 
tirely independent  of  the  rate  at  which  combustion  takes  place.  Every 
pound  of  carbon  consumed  with  the  proper  amount  of  air  yields  fourteen 
thousand  five  hundred  heat  units.  Whether  combustion  occurs  as  in  the 
discharge  of  a  gun,  or  whether  it  occupies  years,  as  in  the  decay  of  a  tree 
trunk,  signifies  little  in  the  total  amount  manifested. 

Now,  according  to  the  thirteenth  edition  of  Reed's  Engineers'  Hand- 
Book — a  book  of  very  reliable  and  practical  information  for  engineers,  and 
which  is  authorized  by  the  British  Board  of  Trade — we  find  that  in  practice 
every  pound  of  coal  we  burn  requires  three  hundred  cubic  feet  of  air,  or  one 
pound  of  carbon  requires  twelve  pounds  of  air  ;  and  to  one  pound  of  hydro- 
gen we  require  thirty-six  pounds  of  air.  Now,  we  have  already  seen  that 
hydrogen  is  about  four  and  a  quaiter  times  the  value  of  carbon,  but  we 
have  very  much  more  carbon  in  the  fuel  than  hydrogen. 

After  looking  into  the  method  of  testing  fuel  and  finding  the  principal 
components  for  giving  heat  to  he  carbon  and  hydrogen  when  properly  mixed 
with  the  oxygen  of  the  atmosphere,  we  will  now  look  into  the  calorific  value 
of  the  different  fuels.  Commercial  fuels  may  be  classed  as  natural  and  arti- 
ficial. Natural  fuels  are  wood,  coal,  mineral  oil  and  natural  gas.  Artificial 
fuels  are  obtained  from  natural  fuels  by  certain  processes  of  manufacture  ; 
for  example,  from  wood  we  get  charcoal,  and  from  coal  coke  is  manufac- 
tured. 

Dr.  Percy  classes  the  natural  fuels  as  follows ;  Wood,  peat,  lignite, 
bituminous  or  soft  coal,  anthracite  or  hard  coal,  petroleum  oil  and  natural 
gas  ;  but  no  doubt  the  first  fuel  used  by  man  was  dried  sticks  gathered  in 
the  wilderness,  kindled  by  rubbing  two  sticks  together  in  the  old  Indian 
style,  and  to  this  day  I  believe  wood  is  the  most  widely  used  fuel,  owing  to 
ItsalmTjst  universal  distribution.    Taking  the  avernge  wood  when  fresh  cut, 
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it  contains  about  fifty  per  cent,  of  moisture,  but  when  thoroughly  air  dried 
this  falls  to  about  twenty  per  cent.  According  to  C.  Williams  Siemens, 
D.C.  L. ,  the  average  calorific  value  of  wood  as  far  as  its  heating  quality 
goes,  is  :  carbon,  fifty  per  cent.  ;  hydrogen,  six  per  cent.  ;  oxygen,  forty 
per  cent. 

Next  comes  peat,  which  is  found  in  swampy,  or  what  may  have  been 
swampy  places  ;  the  largest  bed  I  have  read  of  in  America  is  near  South 
Bend,  Indiana,  which  is  three  miles  wide,  sixty  miles  long,  and  from  five 
to  fifty  feet  deep.  I  have  a'so  heard  that  there  are  large  beds  in  our  own 
country.  Peat  is  not  much  used  in  this  country,  but  in  Ireland,  Germany 
and  Sweden  it  is  used  extensively.  Peat  is  totally  unfit  for  use  as  a  fuel  until 
dried  ;  according  to  Sir  Robert  Kane  the  average  calorific  value  of  Irish 
peat  is  :  carbon,  fifty  per  cent.  ;  hydrogen,  six  per  cent.  ;  oxygen,  thirty-one 
per  cent. 

By  far  the  most  important  fuel  is  coal.  The  first  variety  is  lignite,  which 
is  generally  brown  in  color  ;  sometimes  looks  very  much  like  true  coal,  but 
is  not  worth  as  much  as  the  poorest  kind  of  coal.  In  America  it  is  only 
used  in  the  localities  where  it  is  found,  namely  :  Kentucky,  Colorado,  and 
west  of  the  Mississippi  river.  Its  calorific  value  according  to  Arthur  V. 
Abbott,  C.E. ,  is:  carbon,  forty  per  cent.;  volatile  combustible  matter, 
twenty-three  per  cent. 

Next  comes  bituminous  or  soft  coal,  which  is  used  most  in  this  city  for 
steam  purposes.  There  are  many  kinds  of  soft  coal  imported  into  Toronto, 
but  for  my  part  I  much  prefer  the  RenelisviUe  Soldier  Run  ;  I  believe  that 
almost  as  much  steam  can  be  generated  from  a  ton  of  this  coal  as  from  a 
ton  of  the  best  hard  coal.  There  is  coking  and  con-coking  soft  coal.  From 
the  coking  coal  a  great  deal  of  coke  is  made  in  the  mining  regions  and  is 
used  extensively,  being  light  to  transport.  This  coal  is  also  valuable  for 
gas  manufacture.  Did  you  ever  make  gas  in  a  small  way  /  Get  a  long  clay 
pipe,  fill  the  bowl  with  powdered  soft  coal,  cover  over  with  blue  clay,  place 
it  in  the  fire  with  the  stem  projecting  out,  and  in  a  few  minutes  the  gas  will 
come  out  of  the  stem  ;  then  light  and  it  will  burn  for  some  time.  I  have 
always  understood  that  illuminating  g.as  was  invented  in  this  way. 

The  difficulty  with  soft  coal  is  that  it  is  dirty  to  handle  and  blocks  up  the 
tubes  of  a  boiler  with  soot  and  emits  a  black  smoke.  There  are  over  three 
hundred  patent  smoke  consumers,  so  called,  some  of  which  may  assist  to 
burn  the  smoke,  but  I  have  yet  to  see  a  perfect  one,  and  even  in  Chicago, 
where  a  smoke  by-law  is  in  force,  one  cannot  see  beyond  a  few  blocks  from 
the  roof  of  any  high  building  for  the  dense  smoke,  soft  coal  being  used  for 
steam  purposes.  I  believe  that  most  of  our  grate  bars  are  set  too  close 
to  the  boilers  for  burning  soft  coal,  there  not  being  room  enough  for  com- 
bustion. I  think  this  is  one  of  the  reasons  why  a  water  tube  boTer  gives 
better  duty  than  the  tubular  boiler,  there  being  more  room  for  the  mechani- 
cal combinations  of  the  different  gases  of  the  coal  with  the  oxygen  of  the 
atmosphere.  Then  again,  the  tubes  must  be  hotter  than  the  shell  of  a  boiler 
on  account  of  the  very  rapid  circulation  which  must  be  going  on  in  a  water 
tube  boiler,  for  it  is  a  well  known  fact  that  the  hotter  the  surfaces  with 
which  the  gases  come  into  contact,  the  better  the  combustion.  But  these 
water  tube  boilers  do  not  evaporate  as  much  water  per  pound  of  coal  as  is 
sometimes  claimed.  One  of  the  professors  of  the  Engineering  Department 
of  McGil!  University,  Montreal,  told  us  this  summer  that  nine  to  one  was 
the  best  they  could  ever  reach  under  test.  The  calorific  value  of  soft  coal 
averages  eighty  per  cent,  carbon  and  five  per  cent,  hydrogen. 

Anthracite  or  hard  coal  is  the  oldest  of  the  coal  family,  and  is  generally 
the  lowest  of  the  coal  strata.  It  is  very  hard,  which  makes  it  the  best  of 
all  coals  for  transportation.  It  is  hard  to  ignite,  but  when  kindled  burns 
with  a  high  temperature  and  steady  glow,  emitting  no  flame  or  smoke  and 
does  not  coke.  In  density  hard  coal  is  superior  to  all  other  fuels.  It  is 
used  in  all  our  government  buildings — Dominion,  Local  and  Municipal — 
and  even  in  our  water  works  pumping  stations,  I  suppose  for  the  reason 
that  it  is  cleaner  to  handle  and  that  there  is  considerably  less  work  attached 
to  it;  certainly  not  because  it  is  the  cheapest.  With  the  present  prices  of 
coal  at  least  twenty  per  cent,  could  be  saved  at  our  main  pumping  station 
by  using  a  good  soft  coal  instead  of  hard.  The  average  composition  of 
Pennsylvania  hard  coal  according  to  the  same  author,  C.  William  Siemens, 
D.C.L.,  is  :  carbon,  ninety  per  cent.  ;  volat  le  matter,  five  per  cent. 

Probably  no  discovery  of  the  present  century  has  brought  a  more  widely 
extended  change  in  manufacturing  operations  than  that  of  natural  gas. 
Already  in  Pittsburgh  there  are  thousands  of  miles  of  pipe  lines,  and  it  is 
fast  taking  the  place  of  coal  in  the  favored  localities.  Natural  gas  is  found 
in  many  places  in  Canada,  and  has  been  put  to  practical  use  in  the  county 
of  Welland  and  at  the  new  asylum  near  Toronto,  but  th^  quantity  appears 
to  be  limited  ;  it  is  also  found  that  manufactiared  gas  can  be  used  to  advan- 
tage for  steam  purposes,  but  not  in  Toronto,  chiefly  owing  to  the  high  cost 
of  coal. 

The  only  natural  liquid  fuel  is  crude  petroleum,  which  is  found  in  the 
United  States,  Russia  and  Canada.  Since  its  discovery  many  attempts 
have  been  made  to  use  it  for  power  pitrposes,  but  it  is  only  of  late  years 
that  the  attempts  have  proved  successful.  One  great  point  in  its  favor  is 
that  it  has  nineteen  to  twenty-one  thousand  heat  units,  against  thirteen  to 
fourteen  thousand  for  coal,  and  it  only  requires  the  price  to  come  down  a 
little  when  it  would  become  a  dangerous  competitor  of  coal.  While  our 
President,  Bro.  Wilson  Phillips,  and  I  were  in  Chicago  visiting  the  Fair,  we 
had  an  opportunity  of  seeing  oil  used  in  a  practical  way  for  power  pur- 
poses, as  the  main  battery  of  boilers  in  the  World's  Fair  buildings,  consist- 
ing of  twenty-seven  thousand  h.  p.,  all  water  tube  boilers  and  of  many  dif- 
ferent makes,  were  all  fired  with  oil  fuel.  We  also  visited  three  of  the  main 
cable  road  power  stations  ;  they  also  used  oil  fuel.    At  the  North  Clark 
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Street  Station  the  chief  engineer,  Mr.  O'Connor,  who  is  an  old  Toronto 
boy,  told  us  that  oil  fuel  was  not  much,  if  any,  cheaper  than  coal,  and  cer- 
tainly not  as  cheap  with  a  small  power  plant,  but  it  is  by  a  long  way  the 
cleanest — the  boilers  and  everything  about  them  being  easily  kept  clean  and 
in  good  order. 

Perhaps  a  word  or  two  on  the  latest  method  of  burning  oil  to  generate  steam 
would  not  be  out  of  place.  There  are  two  forms  of  very  similar  apparatus, 
one  using  compressed  air,  the  other  steam.  The  object  seems  to  be  to 
spray  or  atomize  the  oil  as  finely  as  possible.  The  apparatus  for  oil  firing 
is  first  a  large  tank  or  reservoir  at  a  safe  distance,  either  sunk  into  the  ground 
or  bricked  around  to  protect  if  as  far  as  possible  from  fire.  In  the  case  of 
the  steam  system,  the  oil  is  conducted  to  a  smaller  tank,  near  the  furnace. 
The  oil  from  the  main  tank  is  allowed  to  flow  by  gravity,  but  at  the  Fair  it 
was  pumped  by  large  duplex  pumps.  From  this  smaller  tank,  which  is  only 
supposed  to  hold  enough  oil  for  a  few  hours'  run,  the  oil  flows  to  the 
burner,  which  is  practically  a  steam  siphon.  The  oil  jets  are  within  the 
large  pipe  containing  the  air,  so  that  by  the  force  of  the  steam  and  air  the 
oil  enters  the  furnace  in  a  very  fine  spray.  The  oil,  air  and  steam  can  be 
separately  regulated,  and  when  properly  adjusted  almost  perfect  combustion 
is  obtained.  It  makes  a  roaring  noise,  and  on  looking  into  the  furnace 
nothing  but  a  mass  of  white  flame  can  be  seen.  The  ash  pit  doors  and 
all  other  inlets  are  closed,  and  no  smoke  comes  from  the  stack.  The  only 
drawback  about  this  system  is  that  an  auxiliary  boiler  is  necessary,  or 
steam  must  be  raised  with  other  fuel,  as  it  cannot  be  started  without  steam. 
Crude  oil  contains  84  per  cent,  carbon  and  fourteen  per  cent,  hydrogen. 

From  an  average  of  thirteen  experiments  with  good  soft  coal,  Dr. 
Brunt  found  out  of  a  possible  fourteen  thousand  four  hundred  and 
thirteen  heat  units,  only  eight  thousand  four  hundred  and  thirteen  were 
inducted  into  the  water  in  the  boiler — so  it  is  quite  likely  that  we  very 
seldom  get  more  than  one-half  of  the  heat  of  our  fuel  ;  and  the  en- 
gine is  still  more  wasteful,  as  nevei  more  than  twenty-five  per  cent. ,  and  not 
very  often  more  than  ten  per  cent.,  of  the  heat  units  are  taken  out  of  the 
steam  ;  but  in  this  country  for  about  seven  months  of  the  year  we  make 
good  use  of  this  waste  steam  by  warming  our  buildings  with  it.  Look 
from  the  top  of  any  of  our  buildings  on  a  cold  morning  and  you  will  not 
see  very  much  exhaust  steam  going  to  waste — with  one  exception,  and  that 
is,  the  Terauley  Street  Electric  Light  and  Power  Station  ;  there  clouds  of 
steam  from  a  very  large  exhaust  pipe  may  be  seen  any  time.  Now,  I  am 
satisfied  that  had  this  station  been  situated  among  some  of  our  large  build- 
ings, every  pound  of  that  steam  could  have  been  sold  for  heating  purposes, 
for  at  least  seven  months  of  the  year,  and  the  revenue  from  this  source 
would  have  paid  at  least  half  the  coal  bill.  One  electrical  manager  said  in 
convention — I  think  it  was  in  Philadelphia — that  the  revenue  from  the  sale 
of  their  exhaust  steam  almost  paid  their  coal  bill  during  the  winter  months, 
and  they  never  carried  more  than  three  pounds  back  pressure  on  their 
engines. 

There  is  a  fortune  awaiting  the  man  who  can  give  us  power  straight  from 
the  fuel.  I  lately  read  of  a  man  in  Germany  who  is  working  with  this  ob- 
ject in  view.  He  grinds  the  coal  to  a  very  fine  powder  and  explodes  it  in 
the  end  of  the  cylinder,  after  the  style  of  the  gas  engine,  but  he  could  not 
get  rid  of  the  ashes  and  soot.  I  think  there  is  a  great  field  for  inventors 
along  the  line  of  the  internal  combustion  engine.  An  efficiency  of  twenty 
per  cent,  has  been  realized,  with  bright  prospects  of  doing  better. 

Just  a  word  now  on  patent  fuel.  The  earliest  patent  we  have  mention  of 
was  granted  by  the  British  patent  office  in  April,  1773,  and  there  have  been 
hundreds  of  patents  granted  since  then;  nearly  all  of  them  have  been  direct- 
ed towards  utilizing  the  mine  waste,  which  is  calculated  to  be  fifty  million 
tons  per  annum  for  the  whole  world.  This  field  for  inventors  still  exists. 
Surely  some  way  can  be  found  to  save  this  annual  waste  of  energy  ! 

The  sawdust  of  our  saw  mills  used  to  be  a  burden  to  the  owners,  and  I 
have  known  them  to  move  the  mill  rather  than  the  piles  of  sawdust  around  it, 
but  all  that  has  changed  now  ;  their  power  is  generated  with  the  .sawdust 
automatically  fed  to  the  furnaces,  and  they  now  sell  the  slabs  which  they 
used  to  burn.  Have  you  seen  anything  of  the  patent  coal  compound  agent? 
I  think  him  a  pretty  good  agent  who  will  go  to  any  intelligent  engineer  and 
try  to  make  him  believe  that  he  can  save  twenty-five  per  cent,  by  mixmg  a 
few  pounds  of  rock  salt,  or  whatever  it  is,  with  the  coal.  There  are  seven 
million  heat  units  in  five  hundred  pounds  of  coal — I  am  sure  there  is  not  in 
five  pounds  of  compound — neither  can  we  get  any  more  out  of  the  coal  than 
there  is  in  it,  and  to  wet  the  coal  the  very  best  authorities  agree  is  detri- 
mental. 

Then  as  working  engineers  it  is  our  duty  to  keep  our  boilers  clean  both  in- 
side and  out,  watch  our  fires  closely  and  keep  the  grate  and  bars  covered, 
for  I  believe  with  the  coal  we  get,  which  is  coking,  the  danger  is  in  admitting 
too  much  air  instead  of  not  enough.  We  should  make  the  best  use  of  the 
appliances  given  in  our  charge,  whatever  they  may  be. 

Toronto  is  situated  so  that  we  might  save  a  large  amount  of  our  coal  bill 
by  utilizing  the  vast  water  power  which  nature  has  placed  at  our  serv  ce. 
Thirty-eight  miles  north  of  us  we  have  Lake  Simcoe,  three  hundred  square 
miles  in  extent,  with  a  head  of  four  hundred  and  sevdnty  feet,  and  with  a 
thousand  square  miles  of  water  shed.  If  that  would  not  be  enough,  we 
have  Georgian  Bay,  an  arm  of  the  great  lakes,  with  three  hundred  and  fifty 
feet  head,  and  if  we  were  to  draw  five  hundred  million  gallons  per  day  the 
people  of  Niagara  Falls  would  never  miss  it. 


Messrs.  O.  Kartzmark  &  Bro. ,  of  Hamilton,  have  assumed  control  of  the 
business  of  the  late  Mr.  Geiss,  and  will  engage  in  all  kinds  of  mechanical 
and  electrical  work, 


DESCRIPTION  OF  THE  KINGSTON  LIGHT,  HEAT  AND 
POWER  COMPANY'S  PLANT. 

(Hy  a  Correspondent.) 

A  short  time  ago  I  had  the  pleasure  of  looking  over  the  plant 
of  the  Kingston  Light,  Heat  and  Power  Co.,  a  description  of 
which  I  have  much  pleasure  in  forwarding  to  you  for  publication. 

The  officials  of  the  company  are  as  follows  :  Mr.  B.  W.  Folger, 
Superintendent;  Mr.  J.  Campbell,  Electrician  ;  Mr.  Kobt.  King, 
Chief  Engineer  ;  Messrs.  .S.  Donnelly  and  J.  (iallavin,  Assistant 
Enj^ineers.  The  station  itself  is  a  substantial  stone  building  on 
Queen  street,  near  the  water  front.  The  plant  consists  of  three 
horizontal  cylinder  tubular  boilers,  66"xi4'x^"  steel  plate, 
built  to  carry  125  pounds  pressure  pr.  square  inch.  These 
boilers  are  fed  by  a  Nonhey  Impioved  Compound  Plunger  Pump, 
6"xi  i"xio'x5,  the  cylinders  of  which  are  nicely  lagged,  making  it 
a  very  handsome  pump.  There  are  two  tandem  Compound 
Corliss  Engines,  built  by  Messrs.  J.  Inglis  &  Sons,  of  the  fol- 
lowing dimensions  :  16"  and  3o"x42". 

These  engines  run  at  85  tevolutions  per  minute  and  have  fly 
wheels  16'  diameter  and  36"  face.  The  engines  run  "  under"  and 
belt  back  from  fly  wheel  to  a  counter  shaft,  which  is  fitted  with 
Waterous  Patent  Grip  Pulleys. 

The  engines  are  condensing;  a  Northey  independent  conden- 
ser and  air  pump  being  in  use.  These  engines  are  a  credit  to  the 
builders,  Messrs.  J.  Inglis  &  Sons  and  also  to  the  Chief  Engi- 
neer, Mr.  Robert  King,  who  erected  them.  They  are  substan- 
tially built  and  the  finish  and  workmanship  leave  nothing  for  the 
most  fastidious  engineer  in  the  country  to  desire. 

The  electrical  part  of  the  plant  consists  of  two  No.  201000 
light  16  c.  p.  220  volt  Edison  Generators  on  the  3  wire  system 
used  for  incandescent  lighting  ;  one  T.  &  H.  35  light  2000  volt 
arc  dynamos  ;  two  Wood  50  light  2000  volt  arc  dynamos  ;  one 
T.  &  H.  1,500  light  2,080  volt  alternator,  with  an  Edison 
exciter  for  long  distance  lighting  ;  one  T.  &  ri.  power  generator 
for  street  railway  work. 

The  above  machines  were  wired  to  one  of  the  finest  switch- 
boards in  Canada,  which  is  elaborately  fitted  with  all  the  neces- 
sary recording  instruments  to  be  found  in  any  first-class  station. 
I  was  shown  some  indicator  cards  taken  from  the  engines  which 
pioved  beyond  a  doubt  that  they  were  running  economically.  1 
was  also  informed  that  during  a  test  made  a  few  weeks  ago, 
these  engines  developed  a  h.  p.  per  2)/%  lbs.  of  hard  and  ooft 
screenings,  with  a  proportion  of  3  of  hard  to  i  of  soft. 

A  distinguishing  feature  about  this  plant  is  its  cleanliness. 
There  is  apparently  a  place  for  everything  and  everything  is 
kept  in  its  place.  Taking  it  all  in  all,  it  is  one  of  the  best  kept 
plants  which  it  has  been  my  fortune  to  visit,  and  is  a  credit  to 
Chief  Engineer  King  and  his  assistants.  If  any  engineer  should 
be  visiting  Kingston,  I  would  advise  him  to  call  in  and  see  this 
plant,  and  he  will  receive  a  hearty  welcome  from  those  in  charge, 
and  will  see  something  to  interest  him. 

THREE  TERRIBLE  BOILER  EXPLOSIONS. 

On  the  2nd  of  November  there  appeared  in  the  daily  papers 
accounts  of  three  boiler  explosions,  attended  by  great  loss  of  life 
and  property. 

The  most  serious  of  these  took  place  in  the  stables  of  the 
Diy  Dock,  East  Broadway  and  Battery  Surface  Railroad  Com- 
pany, at  Fourteenth  street  and  Avenue  E,  New  York  City,  and 
tore  out  the  building,  causing  de.ath  and  destruction.  The  sec- 
tion of  the  building  in  which  the  boiler  was  located  collapsed. 
The  boiler  flew  across  the  street  and  struck  the  double  tenement 
No.  534  East  Fourteenth  street,  just  below  the  first  story.  The 
side  of  the  building  was  crushed  in.  Three  men  were  instantly 
killed  and  nearly  a  score  were  injured,  several  of  whom  have 
since  died. 

The  second  explosion  took  place  on  the  steamer  City  of  Alex- 
andria, while  on  her  way  from  Matanzas  for  Havana  and  New 
York.  As  a  result  the  vessel  took  fire  and  was  destroyed,  and  a 
number  of  persons  on  board  were  drowned. 

The  third  explosion  took  place  in  a  flour  mill  at  Windfall, 
Ind.,  and  occasioned  the  death  of  the  fireman  and  the  serious 
injury  of  some  other  persons. 

In  the  light  of  such  terrible  occurrences  as  these,  the  action 
of  the  Quebec  Legislature  in  incorporating  into  the  new  Factory 
Act  of  that  province  a  clause  making  compulsory  the  proper 
inspection  of  boilers  in  manufactories,  is  well-timed. 
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LONDON  STREET  RAILWAY  CO.  VS.  CORPORATION  OF 
CITY  OF  LONDON.  ONT. 

In  July,  1892  the  Lonrion  Street  Railway  Company  commenced  to  build 
their  tracks  on  Dundas  street  west,  in  accordance  with  the  provisions  of 
their  agreement  with  the  City,  when  the  City  applied  for  an  injunction  to 
restrain  them  from  building  the  said  tracks  on  the  grounds  that  the  Com- 
pany forfeited  its  rights  to  the  use  of  the  street  by  not  constructing  the  rail- 
way sooner. 

The  case  was  tiied  at  London  on  Oct.  7th,  1892,  before  Hon.  Mi;. 
Justice  Rose,  who  gavejudgment  as  follows.; 

"  I  find  that  there  is  no  time  limit  by  implication,  that  there  is  no  express  limit 
fixed  by  the  by-law  ;  that  there  was  a  right  given  to  the  London  Street  Railway  Co. 
with  respect  to  the  streets  named;  that  the  Company  had  the  right  to  exercise  Us 
franchise  with  reference  to  those  streets  subject  to  the  provisions  of  clause  33  giving 
the  ten  days  notice  ;  th?t  the  laying  of  a  proposition  before  the  City  Council  did  not 
suspend  the  right  that  had  been  granted  to  the  Street  Railway  Company,  by 
clause  2  of  its  by-law,  giving  it  the  exclusive  right,  and  that  as  long  as  the  Street 
Railway  Company  was  proceeding  in  accordance  with  the  provisions  of  the  agree- 
ment to  occupy  the  streets,  it  had  the  right  to  do  so  unobstructed  by  the  City  or  its 
officials,  until  by  operation  of  the  provision  of  Sec.  21  that  right  was  suspended. 

(Section  21  of  the  by-law  provides  that  when  other  persons  propose  to 
construct  a  railway  in  the  City  of  London,  the  London  Street  Railway  Com- 
pany shall  be  given  the  option  to  construct  the  railway,  and  in  the  case  of  a 
refusal,  the  City  to  have  the  right  to  give  the  privilege  to  the  said  persons.) 

The  judgment  was  given  so  late  in  the  season  that  the  construction  of  the 
portion  of  track  in  question  was  delayed  until  1893,  when  in  July  the  Com- 
pany again  commenced  to  build  their  track  on  Dundas  street  west,  and  the 
City  ordered  the  Company  to  stop  the  work,  and  take  up  the  rails  that  had 
been  laid  (about  120  ft.  of  street. )  This  the  Company  refused  to  do,  where- 
upon the  City  ordered  their  workmen  to  tear  up  the  tracks  under  police 
protection,  on  the  ground  that  it  was  a  double  track,  when  the  agreement 
only  provides  for  a  single  track  with  the  necessary  switches  and  turn  outs. 
The  Company  then  entered  an  action  against  the  city  for  damages,  and 
the  ease  was  heard  before"  Hon.  Mr.  Justice  Falconbridge  early  in  October, 
1893,  who  delivered  judgment  as  follows; 

"  The  contention  of  defendants  that  the  bylaw  and  agreement  are  ultra  vires,  as 
set  forth  in  the  first  paragragh  of  the  statement  of  defense,  is  res  judicata,  having 
been  disposed  of  by  the  judgment  of  Mr-  Justice  Rose  in  the  su' :  of  the  present  de- 
fendants against  the  plaintiffs,  in  the  chancery  division.  And  no  new  facts  were 
shown  bearin  j  on  Paragraph  5,  which  sets  up  that  the  plaintiffs  have  no  right  now  to 
construct  tracks  on  Dundas  street,  west  of  Richmond  street,  and  that  issue  is  also 
res  judicata  by  the  same  judgment. 

'■  The  experts  all  agree  that  it  is  not  possible  to  tell  on  the  ground  whether  the  two 
uncompleted  tracks  were,  or  were  intended  to  be,  part  of  a  double  track  or  of  a 
switch,  and  the  defendants  had  therefore  no  riaht  to  assume  that  work  which  had  not 
in  fact  actually  become  a  nuisance  would  do  so.  (Garrett  on  "  Nuisances,"  page  315.) 
Easton,  etc.,  Passenger  Railway  Company  vs.  City  of  Easton,  Pa.  St.  505,  is  strong 
authority  in  plaintiffs'  favor. 

■'  True,  the  plaintiffs  were  assuming  to  work  on  defendants'  property — an  element 
of  distinction  from  some  cases  on  this  subject — but  plaintiffs  were  not  there  as  tres- 
passers, but  of  right,  as  Mr.  Justice  Rose  has  found,  provided  they  are  in  other  re- 
spects within  the  bylaw  and  agreement. 

"  The  argument  that  '  single  track  '  in  section  2  of  the  bylaw  means  just  a  single 
line  of  rails,  and  that  the  company  cannot  even  have  a  switch  on  Dundas  street,  west 
of  Richmond,  is  too  refined  and  subtle  for  me,  and  I  cannot  give  effect  to  it. 

"  Nor  do  I  think  section  6  (which  deals  with  what  in  street  railway  parlance  is 
known  as  '  the  devil's  strip')  can  apply  to  switches  where  the  rails  must  converge  at 
both  ends. 

"And  I  read  the  whole  of  section  four  together,  and  hold  that  the  supervision  and 
satisfaction  of  the  City  engineer  have  relation  to  the  '  substantial  manner  and  accord- 
ing to  the  best  modern  practice,'  as  to  which  there  is  no  real  complaint,  but  the  com- 
plaint is  founded  on  a  supposed  construction  of  the  bylaw  and  agreement.  Section 
22  provided  that  the  railway  shall  not  be  opened  until  he  shall  have  given  his  certifi- 
cate in  writing  that  the  road  is  in  good  condition  and  has  been  constructed  in  all 
respects  conformably  to  the  provisions  of  the  bylaw.    That  is  another  matter. 

"There  will  be  judgment  for  plaintiffs  as  prayed  with  an  injunction  and  a  refer- 
ence as  to  damages,  in  which  reference  the  master  is  to  have  regard  to  the  agreement 
of  Aug.  2,  1893,  filed  before  meant  the  argument. 

"  Cost  to  plaintiffs  to  issuing  of  this  judgment.  Further  directions  and  costs  re- 
served until  after  report. 

[As  we  go  to  press  it  is  learned  that  the  above  decision  has  been  reversed 
by  Chief  Justices  Armour  and  Street  in  the  High  Court  at  Toronto  ] 


THE  DUTY  ON  STEEL  RAILS  FOR  ELECTRIC  RAILROADS. 

Under  a  ruling  of  the  Customs  Dc'partment  at  Ottawa,  steel  rails  for  use 
on  steam  railroads  may  be  imported  into  Canada  duty  free,  while  on  steel 
rails  for  use  on  electric  railroads,  a  duty  of  $6.00  per  ton  is  imposed.  A 
deputation  of  gentlemen  interested  in  electric  railroads  in  various  parts  of 
the  country,  waited  upon  the  Premier  and  members  of  the  Dominion  Cabi- 
net a  few  days  ago,  and  urged  that  the  ruling  of  the  Department  be  changed 
and  the  import  duty  on  rails  for  electric  roads  removed.  Sir  John  Thompson 
in  reply  to  the  deputation  stated,  that  while  personally  he  was  of  the  opinion 
that  the  Act  provided  for  the  imposition  of  the  duty,  he  was  free  to  admit 
that  the  clause  in  the  tariff  was  open  to  two  constructions,  and  this  being 
the  case,  the  Government  would  leave  the  question  to  be  decided  by  the 
courts.  We  have  some  recollection  of  a  decision  having  been  given  against 
the  Government  on  this  point  in  one  of  the  inferior  courts  some  months  ago. 
There  is  reason  therefore  for  the  hope  that  the  ultimate  decision  will  be 
favorable  to  doing  away  with  the  present  anomalous  interpretation  of  the 
tariff  by  the  Customs  Department.  The  Canadian  Manufacturer  urges 
the  Government,  instead  of  removing  the  duty  from  rails  for  street  railroads, 
to  impose  it  upon  rails  of  all  kinds,  with  the  object  of  developing  the  manu- 
facture of  steel  rails  in  Canada.  Our  contemporary,  in  pointing  to  the  advan- 
tages which  would  accrue  to  the  country  from  a  steel  rail  manufactory, 
overlooks  entirely  the  fact  that  in  order  to  build  up  one  such  manufactory, 
a  burden  must  be  imposed  upon  electric  railroad  development  and  indirectly 
upon  manufacturers  of  electric  railway  appliances.  We  contend  that  the 
growth  of  electric  railroads  will  do  more  for  the  development  of  Canada  than 
a  manufactory  of  steel  rails,  and  the  government  in  dealing  with. the  matter, 
should  legislate  in  the  interests  of  the  many  rather  than  the  few. 


I     The  City  Council  of  London  Ont.,  have  finally  decided  not  to  submit  the 
I  question  of  changing  the  street  railway  system  from  horses  to  electricity  to 
the  electors  at  the  coming  elections  as  was  talked  of  some  time  ago. 

The  American  Street  Railway  Association  has  under  consideration  an 
■invitation  extended  by  the  Canadian  delegates  to  the  recent  convention  at 
Millwaukee,  Wis.,  to  hold  its  convention  in  1895  in  the  City  of  Montreal. 

The  City  Engineer  of  Halifax  has  recommended  the  Council  to  accept  the 
plans  and  specifications  submitted  by  the  Halifax  Street  Railway  and  Motor 
Co.  for  operating  by  the  trolley  system  the  street  railway  of  that  city.  A 
charter  empowering  the  company  to  use  electricity  was  granted  by  the 
Legislature  two  years  ago,  but  owing  to  internal  dissensions  in  the  manage- 
ment of  the  company,  the  change  was  not  carried  out, 


THE  PHILOSPHY,  APPLICATION,  CONSTRUCTION  AND 
IMPROVEMENT  OF  THE  STEAM  ENGINE.  * 

By  J.  C.  GouGH. 

I  have  much  pleasure  to-night  in  reading  to  you  the  first  of  a  series  of 
papers  on  the  philosophy,  application,  construction  and  improvement  of 
the  steam  engine,  which,  arranged  in  my  sim.ple  way,  may  be  of  some 
moment  to  you  in  the  pursuit  ol  your  dai'.y  avocation  as  electrical  en- 
gineers. It  IS  a  question  that  interests  us  all,  and  one  that  cannot  be  too 
often  repeated  and  studied  with  interest. 

The  philosophy  of  the  steam  engine  presents  an  interesting  study,  as  well 
as  that  of  the  successive  changes  in  its  mechanism.  In  the  operation  of  the 
steam  engine,  we  find  many  of  the  important  principles  which  constitute  the 
physical  sciences.  The  steam  engine  is  an  ingenious,  but  not  yet  a 
perfect  machine  for  transforming  the  heat-energy  obtained  by  the  chemical 
combination  of  a  combustible  with  the  suppoter  of  combnstion  into  me- 
chanical energy.  But  the  original  source  uf  allth  is  energy  is  found  far 
back  of  its  first  appearance  in  the  steam  engine.  It  had  its  origin  at  the  be- 
ginning, when  all  nature  came  into  existence.  After  the  solar  system  had 
been  formed  from  the  vapory  chaos  of  creation,  the  glowing  mass  which  is 
now  called  the  sun  was  the  depository  of  a  vast  store  of  heat  energy,  which 
was  thence  radiated  into  space  with  unmeasured  intensity. 

The  heat  energy  received  from  the  sun,  during  the  past  life  of  the  globe, 
UDon  the  earth's  surface,  was  partly  expended  in  the  production  of  great 
forests,  and  the  storage,  in  the  trunks,  branches  and  leaves  of  the  trees  of 
which  they  were  composed,  of  an  immense  quantity  of  carbon,  which  must 
have  previously  existed  in  the  atmosphere,  combined  with  oxygen,  as  car- 
bonic acid.  The  great  geological  changes  which  buried  these  forests  under 
superincumbent  strata  of  rock  and  earth  resulted  in  the  formation  of  coal- 
beds,  and  the  storage  during  many  succeeding  ages,  of  a  vast  amount  of 
carbon,  of  which  the  affinity  for  oxygen  remained  unsatisfied  until  finally 
uncovered  by  the  hand  of  man.  Thus  we  owe  to  the  heat  and  light  of  the 
sun,  the  incalculable  store  of  potential  energy  upon  which  we  depend  so 
much  for  life  and  all  its  necessaries  and  comforts. 

This  coal  thrown  upon  the  grate  in  a  steam  boiler,  takes  fire,  and,  uniting 
again  with  the  oxygen,  sets  free  the  heat  in  precisely  the  same  quantity  that 
it  was  received  from  the  sun  and  appropriated  during  the  growth  of  the  tree. 
The  actual  energy  thus  rendered  available  is  transferred,  by  conduction 
and  radiation,  to  the  water  in  the  steam  boiler,  is  converted  into  steam,  and 
its  mechanical  effect  is  seen  in  the  expansion  of  the  liquid  into  vapor  against 
the  superincumbent  pressure.  Transferred  from  the  boiler  to  the  engine, 
the  steam  is  there  permitted  to  expand  in  doing  work,  and  the  heat  energy 
with  which  it  is  charged  becomes  partly  converted  into  mechanical  energy, 
and  IS  applied  to  useful  work  in  the  electrical  power  house  or  in  driving 
locomotives  or  steamboats.  Thus  we  may  trace  the  store  of  energy  received 
from  the  sun  until  it  is  finially  set  at  work  (thanks  to  science  foi  the  light 
thrown  on  this  dark  subject). 

The  transformation  which  takes  place  in  the  furnace  is  a  chemical  change; 
and  we  might  still  go  furthei  and  observe  how,  in  each  case,  it  is  again  us- 
ually retransformed  and  again  set  free  as  heat  energy;,  the  transfer  of  heat 
to  the  water  and  the  subsequent  phenomena  accompanying  its  passage 
through  the  engine,  are  physical  changes,  seme  of  which  require  very 
minute  mathematical  operations.  Therefore  we  will  be  content  with  revieiv- 
ing  the  different  points  of  interest  attached  to  the  phenomena  of  physical 
science  a?  we  encounter  them  from  time  to  time  in  these  papers,  in  a  simple 
and  practical  sense. 

As  has  been  already  stated,  the  steam  engine  is  a  ipachine  which  is  es- 
pecially designed  to  transform  energy,  originally  dormant  or  potential,  into 
active  and  usefully  available  kinetic  energy.  When,  millions  of  years  ago, 
in  that  early  period  referred  to  in  this  paper  and  which  geologists  call  the  car- 
boniferous, the  kinetic  energy  of  the  sun's  rays,  and  of  the  glowing  interior 
of  the  earth,  was  expended  in  the  deconiposition  of  the  vast  volumes  of  car- 
bonic acid,  with  which  air  was  then  charged,  and  in  the  production  of  im- 
mense forests  which  then  covered  the  earth  with  their  almost  inconceivably 
luxuriant  vegetation,  there. was  stored  up  for  our  benefit,  then  uncreated,  an 
inconceivably  great  treasure  of  potential  energy,  which  we  are  now  utilizing 
to  an  extent.  This  potential  energy  becomes  kinetic  and  available  wherever 
and  whenever  the  powerful  chemical  affinity  of  oxygen  for  carbon  is  per- 
mitted to  come  into  play  and  the  fossil  fuel  stored  in  our  coal-beds  or  the 
wood  of  the  existing  forests  is,  by  the  familiar  process  of  combustion,  per 
mitted  to  return  to  the  state  of  combination  with  oxygen  in  which  it  existed 
in  the  early  geological  periods. 

The  philosophy  of  the  steam  engine,  therefore,  traces  the  changes  which 
occur  from  this  first  step,  by  which  in  the  furnace  of  a  steam  boiler,  this 
potential  energy,  which  exists  in  the  tendency  of  carbon  and  oxygen  to  com- 
bine to  form  carbonic  acid  is  taken  advantage  of,  and  the  utilizable  kinetic 
energy  of  heat  is  produced  in  equivalent  amount  to  the  final  application  of 
mechanical  energy  to  machinery  of  transmission,  through  which  it  is  usefully 
applied  to  driving  machinery  of  all  kinds. 

The  kinetic  heat  energy  developed  in  the  furnace  of  the  steam  boiler  is 
partly  transmitted  through  the  plates  which  enclose  the  steam  and  water 
within  the  boiler,  there  to  evaporate  water,  and  to  assume  that  form  of  energy 
which  exists  in  steam  confined  under  pressure,  and  is  partly  carried  away 
into  the  atmosphere  in  the  discharged  gaseous  products  of  combustion, 
serving,  however,  a  tiscful  purpose  on  its  way,  by  producing  the  draught 
needed  to  keep  up  combustion. 

The  steam  with  its  store  of  heat  energy  passes  through  winding  pipes 
and  passages  to  the  steam  cylinder  of  the  engine,  losing  more  or  less  heat 
on  the  way,  and  there  expands,  drving  the  piston  before  it  and  losing  heat 
by  the  transformation  of  that  energy  while  doing  mechanical  work  of  equiva- 
lent amount.  But  this  steam  cylinder  is  made  of  metal,  a  material  which  is 
one  of  the  best  conductors  of  heat,  and  therefore  one  of  the  very  worst 
possible  substances  with  which  to  enclose  anything  so  subtle  and  difficult  of 
control  as  the  heat  pervading  a  condensi'ole  vapor  like  steam.  The  process 
of  condensation  and  reevaporation,  which  is  the  great  enemy  of  economical 
working,  thus  has  full  play,  and  is  only  partly  checked  by  the  heat  from  the 
steam  jacket,  if  there  be  any,  which,  penetrating  the  cylinder,  assists  in  keep- 
ing up  the  temperature  of  the  internal  surface  and  checking  the  first  step, 
condensation,  which  is  an  essential  preliminary  to  the  final  waste  by  reevap- 
oration. The  piston  is  also  of  metal,  affording  a  most  excellent  exit  for  the 
heat  escaping  to  the  exhaust  side. 

Finally,  all  unutilized  heat  rejected  from  the  steam  cylinder  is  carried  away 
from  the  machine,  either  by  the  water  of  condensation,  or  in  the  non- 
condensing  engine,  by  the  atmosphere  into  which  it  is  discharged.  Review- 
ing the  operations  which  go  on  in  this  machine  during  the  process  of  trans- 
formation of  energy  which  has  b;en  outlined,  and  studying  it  more  in  detail, 
we  may  deduce  the  principles  which  given  its  design  and  construction,  guide 
us  in  Its  management  and  determine  its  efficiency. 

My  next  paper  will  be  more  in  detail,  coupled  with  calculations  by  way 
of  illustration,  etc. 

*  Paper  read  before  the  Montreal  Electric  Club.  " 
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f  lamp  that  we  are  assured  is  now  su- 
I  peiior  to  any  other  in  the  market. 
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for  shipment. 


Price  list  and  discounts  furnis/ird 
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THE  ART  OF  SUCCESSFUL  ADVERTISING. 
By  Ernest  H.  Heinrichs. 

Advertising  has  become  generally  recognized  as  a  necessary  and  impor- 
tant adjunct  to  every  business,  trade,  profession  and  mercantile  or  commer- 
cial enterprise.  1  he  cobbler  advertises  his  handiwork  on  the  window-ledge; 
the  grocer  pats  his  best  stock  of  vegetables  on  the  sidewalk  ;  the  clothier, 
the  dry-goods  man  and  the  furniture  dealer  fill  the  pages  of  the  newspapers; 
the  actor  seeks  to  attract  the  attention  of  the  public  in  flaming  posters,  and 
the  manufacturer  advertises  his  specialties  in  the  trade  papers  and  maga- 
zines. The  time  worn  axiom  that  good  goods  do  not  need  advertising  is 
now  relegated  into  the  deepest  rt cesses  of  the  business  man's  vault  contain- 
ing memories  of  the  past,  and  is  brought  out  only  to  serve  as  a  dampener 
upon  a  two  persevering  advertising  solicitor.  In  this  age  of  keen  competi- 
tion, it  is  not  likely  that  any  man  will  have  a  purchaser  for  his  goods  simply 
because  they  have  the  characteristic  of  excellence.  He  must  promulgate 
their  distinctive  advantages  or  their  superiority. 

To  do  this  successfully,  he  must  advertise.  1  here  are  as  many  ways  of 
advertising  as  there  are  roads  leading  to  Rome,  and  the  question  is  how  to 
find  the  right  one. 

To  the  writer  it  seems  that  the  first  point  to  be  considered  is,  how  much 
money  will  the  capital  of  the  business  to  be  advertised  permit  to  be  used  for 
this  purpose?  This  point,  once  disposed  of,  will  immediately  suggest 
another  one, — how  may  this  sum  be  expended  to  the  best  advantage,  or, 
how  can  the  business  be  advertised  most  effectually  with  this  stipulated 
sum. 

The  thorough  study  of  these  points  is  of  the  utmost  importance.  There 
must  be  method  pursued  in  the  manner  of  advertising,  if  it  is  to  be  profit- 
able, else  there  will  be  absolute  failure.  One  who  decides  to  embark  in  any 
enterprise  invariably  makes  it  his  first  business  to  find  out  how  much  it 
will  cost  him  to  make  a  start.  The  same  piinciple  applies  to  advertising. 
It  is  a  business  in  itsself,  the  management  of  which  requires  the  greatest 
care  and  attention. 

Some  people  say  that  they  give  the  papers  an  advertisement  occasionally 
just  to  get  on  the  good  side  of  them  ;  others,  that  they  give  some  man 
from  the  papers  an  advertisement,  because  he  is  a  "jolly,  good  fellow."  In 
fact,  one  gentleman  remarked  to  the  writer  some  time  ago  that  "  there  is  a 
good  deal  of  sentiment  connected  with  advertising  I  "  Now  there  is  much 
truth  in  what  this  gentleman  said,  and  more  is  the  pity.  It  is  this  kind  of 
advertising  which  is  dangerous,  inasmuch  as  it  reflects  upon  advertising  as 
a  legitimate  business,  because  it  deteriorates  to  a  form  of  bribery,  and  it  dis- 
heartens as  well  as  disgusts  both  the  reputable  publisher  and  the  honest 
advertiser. 

Having  decided  how  much  money  may  be  spent  in  advertising,  the  next 
question  is,  how  and  where  is  it  to  be  done?  To  settle  this  question  is  very 
difificult,  for  the  reason  that  the  mediums  for  advertising  are  legion.  Many 
old  advertisers  believe  that  advertising  by  circular  letter  affords  the  surest 
and  best  way  to  reach  a  customer.  They  argue  that  if  they  send  out  a 
stamped  envelope  with  a  type-written  page  or  two  of  matter  inside,  the 
recipient  will  surely  read  these  pages.  Then  there  are  others,  who  are  not 
particular  about  having  the  matter  even  type-written  ;  they  are  satisfied  to 
get  up  an  elegant  advertisement,  have  a  printer  strike  oft  as  many  copies  as 
they  have  customers  on  their  books,  and  then  they  send  these  circulars  to 
their  customers.  Again,  there  are  those  who  now  and  again  get  up  a 
catalogue,  in  which  are  set  forth  descriptions  in  general  and  in  detail  of 
everything  they  sell,  and  they  send  these  catalogues  wherever  they  hope  to 
catch  a  probable  purchaser.    Then  there  are  firms  who  rely  entirely  upon 


their  agents  and  representatives  to  advertise  their  goods  by  word  of  mouth. 
Most  advertisers,  however,  consider  all  these  methods  auxiliary  ;  they  help 
a  little,  but  they  do  not  do  much  good  alone.  It  may  be  safely  asserted 
that  newspapers,  magazines,  and  trade  papers,  are  now  recognized  as  the 
standard  advertising  mediums. 

The  object  of  ad\ertising  is  to  make  certain  statements  known  to  the 
public  at  large.  Hence  the  more  people  see  the  advertisement  the  more 
thoroughly  does  it  fulfil  its  mission.  Of  course  this  opinion  may  be  ques- 
tioned by  the  advertiser  of  specialties,  who  desires  to  reach  a  certain  clasj  of 
people  only,  but  this  statement  is  meant  to  apply  to  advertising  in  general, 
though  it  would  require  merely  a  slight  modification  to  apply  to  all  cases. 
Nevertheless,  one  fact,  borne  out  by  the  most  successful  advertisers  in 
America  and  in  Europe,  is  that  what  is  broadly  understood  by  newspaper 
advertising  is  the  best  and  cheapest  advertising  that  can  be  had.  The  term 
"  newspaper"  includes  of  course  periodicals  of  every  class. 

In  choosing  a  publication  some  people  have  very  peculiar  ideas  ;  if  they 
see  a  paper  with  a  large  number  of  advertising  pages,  they  take  it  for 
granted  that  an  advertisement  in  such  a  paper  means  money  thrown  away, 
because  the  advertisement  will  be  crowded  out  of  sight.  This  is  a  mistake. 
The  best  papers,  as  a  rule,  have  the  largest  amount  of  advertising  ;  hence 
they  must  be  the  best  advertising  mediums.  The  best  papers  are  apt  to  be 
the  most  widely  read,  so  that  advertisements  in  them  must  of  necessity  be- 
come widely  circulated,  which  is  the  great  object  of  advertising.  To  this 
reasoning  it  may  be  replied  that  it  does  not  follow,  that  because  an  adver- 
tisement is  circulated  among  ten  thousand  people,  ten  thousand  people  will 
read  it.  Certainly  not,  but  an  advertisement  circulated  among  ten  thousand 
people  stands  a  better  chance  of  being  read  ten  thousand  times  than  an 
advertisement  circulated  among  only  five  thousand  people.  Apart  from 
this  deduction  of  simple  logic  it  must  not  be  forgotten  that  advertisements 
are  read  with  as  much  interest  as  any  other  portion  of  a  newspaper.  This 
may  not  alv./ays  have  been  so,  but  it  is  nevertheless  true  to-day.  It  may  be 
that  the  busy  man  will  carelessly  pass  over  the  advertising  columns  of  the 
daily  newspaper,  but  the  housewife  will  read  them  twice  and  thus  make  up 
for  his  neglect.  But  take  the  popular  magazines  of  to  day,  the  advertising 
pages  of  which  are  truly  remarkable,  not  alone  in  their  appearance,  but 
also  as  regards  their  contents.  ,  Does  any  one  dare  to  assert  that  an  adver- 
tisement placed  anywhere  in  these  pages  is  a  lost  investment?  The  adver- 
tising pages  of  these  periodicals  represent  from  month  to  month  the  most 
sti  iking  reflsction  of  the  commercial,  the  industrial,  and  the  financial,  as 
well  as  the  intellectual,  progress  of  this  country,  and  the  intelligent  readers 
of  these  publications  are  just  as  much  interested  in  the  perusal  of  the  adver- 
tising pages  as  of  the  essays,  stories  and  other  features. 

A  business  man,  having  decided  to  advertise,  and  having  set  apart  a  cer- 
tain sum  for  this  purpose,  should  go  to  that  publication  which  is  read  by 
the  largest  number  of  people  interested  in  his  business,  which  most  probably 
will  be  that  publication  which  has  the  most  advertisements  and  pays  the 
most  attention  to  the  manner  cf  setting  up  and  arranging  the  advertising 
pages. 

The  advertising  rates  in  the  best  publications  are  very  low.  Many 
People,  and  even  some  advertisers  of  experience,  will  doubt  this  statement, 
but  that  does  not  detract  from  its  correctness.  The  trouble  is  we  expect 
too  much  from  an  advertisement.  It  must  not  be  supposed  that  a  single 
advertisement,  for  which  perhaps  $50  has  been  paid,  is  going  to  fill  a  store 
with  customers  for  a  year  to  come,  thus  bringing  a  profit  on  the  investment 
of  probably  ten  hundred  per  cent.  Most  people  are  satisfied,  if  they  make 
one  hundred  per  cent,  on  their  invested  capital,  and  everybody  should 
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commend  them  for  their  modesty.  Why,  then,  should  a  larger  profit  be  ex- 
pected from  an  advertisement  than  from  any  other  investment  ? 

Advertising  once  commenced,  must  be  kept  up,  and  if  conducted  with  the 
same  thoughtfulness,  the  same  care,  and  the  same  business  methods  exer- 
cised in  any  other  enterprise,  an  advertisement  will  always  prove  a  profitable 
investment. 

There  is  one  other  feature  connected  with  the  business  of  advertising, 
which,  although  the  writer  has  so  far  not  made  mention  of  it,  is  nevertheless 
of  no  less  importance  than  the  others.  This  is  the  manner  of  composing  an  ' 
advertisement.  It  is  impossible  to  form  any  set  of  standard  rules  as  a  guide 
for  the  composition  of  advertisements,  except  in  so  far  as  that  they  should 
in  all  cases  be  so  worded  that  they  will  at  once  attract  attention  and  be  read. 
To  be  brief,  concise,  clear,  and  to  the  point  in  writing  an  advertisement  is 
undoubtedly  commendable,  and  a  plain  statement  is  always  more  liable  to 
carry  weight  with  the  reader  than  a  long  string  of  ambiguous  phrases,  which 
have  no  defined  meaning  when  analyzed. — Engineering  Magazine. 


SPARKS. 

The  capital  stock  of  the  Vankleek  Hill,  Ont.,- Electric  Light  Co.,  has 
been  increased  from  $3,000  to  $10,000. 

Steps  are  being  taken  to  establish  telephonic  communication  between 
Denmark  and  Sweden,  under  the  Sound. 

Mr.  A.  J.  Corriveau,  of  Montreal,  has  registered  his  business  under  the 
name  of  the  Canadian  Electric  Manufacturing  and  Supply  Co 

At  the  recent  annual  meeting  of  the  Brantford  Electric  and  Power  Co. 
Mr.  William  Beuen,  the  president,  was  re-elected,  as  were  also  the  other, 
directors  of  the  company. 

The  new  electric  mail  cars  recently  put  in  operation  at  Ottawa,  have  given 
very  satisfactory  results,  having  reduced  by  75  per  cent,  the  time  necessary 
for  the  delivery  of  the  mails. 

Messrs,  Robin  &  Sadler  have  received  from  the  Eastern  Townships  Agri- 
cultural Association,  a  silver  medal,  for  their  display  of  leather  belling 
at  the  Sherbrooke  Exhibition,  in  September  last. 

The  Bell  Telephone  Co.  gives  notice  of  its  intention  to  apply  to  Parlia- 
ment at  its  next  session  for  an  Act  to  increase  the  borrowing  powers  of  the 
company  to  the  limit  authorized  by  the  "The  Companys'  Act." 


A  limited  joint  stock  company  is  being  formed  at  New  Hamburg,  Out., 
composed  of  leading  citizens  of  that  town,  with  a  capital  of  $50,000,  to 
manufacture  a  new  air  motor  and  an  electric  dynamo.  The  comjjany  ex- 
pect to  commence  operations  early  in  the  new  year, 

Messrs.  Doty  Bros.  &  Co.,  of  Toronto,  recently  removed  from  the  hull  of 
the  steamer  "Sadie,"  at  Oakville,  Ont. ,  what  is  believed  to  be  the  oldest 
marine  engine  in  Canada.  The  engine  was  built  at  Birkenhead,  England, 
in  the  year  1804,  and  parts  of  it  have  been  in  use  constantly  up  to  the  pre- 
sent time. 

A  correspondent  fo  the  El.ECTRlCAI,  Nkws  in  I^ndon,  Ont.,  advises  en- 
gineers, instead  of  purchasing  an  indicator,  to  study  Heinmenway's  or 
Pray's  Indicator  Practice.  He  expresses  the  opinion  that  it  would  be  belter 
for  them  to  possess  themselves  of  the  theory  of  the  indicator,  than  to  have 
an  indicator  without  the  knowledge  which  should  precede  its  use. 

It  is  said  to  be  the  intention  of  the  Montreal  .Street  (Railway  Co.,  to  have 
all  its  cars  vestibuled,  thus  affording  shelter  10  the  molormen  and  conductors. 
In  a  climate  so  severe  as  that  of  Canada  in  winter,  the  comfort  of  street 
railway  employees  as  well  as  the  safety  and  comfort  of  passengers,  demand 
that  this  protection  should  be  afforded.  We  observe  that  in  some  of  the 
American  States  laws  have  been  passed  making  it  compulsory  on  street 
railway  companies  to  place  vestibules  upon  their  cars. 

Messrs.  F.  Nicholls,  general  manager  of  the  Canadian  Gener.il  Electric  Co., 
and  Mr.  H.  P.  Dwight,  general  manager  of  the  Great  North-Western  Tele- 
graph Co.,  have  lately  returned  from  a  visit  to  British  Columbia.  A  Van- 
couver dispatch  intimates  that  their  visit  had  something  to  do  with  the  pur- 
chase by  the  city  of  Vancouver  of  the  Victoria  and  Westminster  Tramway, 
the  Vancouver  City  Tramway,  and  the  Westminster  City  Tramway, 
as  well  as  the  entrance  into  British  Columbia  of  the  Great  North-Wes- 
tern Telegraph  Co.,  as  a  competitor  of  the  Canadian  Pacific  Telegraph  Co. 

At  a  recent  meeting  of  the  City  Council  of  Ottawa,  Ont.,  the  following  - 
resolution  was  adopted  : — "  That  in  view  of  the  necessity  of  the  city  provid- 
ing its  own  electric  lighting  plant  for  street  lighting  and  other  purposes,  the 
city  clerk  be  instructed  to  wiite  the  Ottawa  Electric  Light  company  and  ask 
on  what  terms  they  would  be  willing  to  sell  their  plant,  giving  the  details  of 
the  cost  of  the  machinery  on  hand  and  the  water  power  privileges  they 
possess  in  approximate  horse  power  with  a  view  of  opening  negotiations 
for  the  purchase  of  the  same,  and  that  the  company  be  asked  to  return  an 
answer  before  the  isth  December." 


THE  HA  WORTH  BELTING  CO. 


MANUFACTURERS 


OFFICE  AND  FACTORY:  9  AND  ii  JORDAN  STREET, 


TORONTO 


The  rmjjor'teci 

English  Liquid  Vegetable  "Anti-Scale" 

....  IS  THE  .... 

BEST  BOILER  COMPOUND  ko«  LOCOMOTIVE.  MARINE  and  STATIONARY  BOILERS. 

Efficient  in  its  working  without  injury  to  the  boiler  plates  and  tubes.- 
Totally  Prevents  Scale  . .  .  Removes  Incrustation,  Corrosion  and  Pitting  .  .  .  Preserves  the  Plates  and  Tubes 

Prevents  Leakage  of  Bed  Taps,  Water  Gauges,  etc. 
This  compound  is  purely  vegetable,  proves  reliable,  and  worthy  of  use  by  all  engineers. 

Used  in  Great  Britain  and  the  Colonies. 

testimonials  referring  to  its  excellence,  and  every  information  cheerfully  given  on  application  to 

S.  I^TTG-IE] 

(Agent  for  John  C.  Taylor  &  Co.,  Ltd.,  Manufacturers,  Bristol,  England) 

436  Richmond  Street       .       .       .       .       LONDON,  ONT. 
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The  Reliance  Electric  Manufacturing  Co.,  of  Watertord,  Ont.,  are  seek- 
ing to  obtain  from  the  City  Council  of  Toronto,  permission  to  string  wires 
and  erect  poles  for  the  supply  of  electric  light  and  power  in  the  extreme 
western  section  of  the  city.  They  propose  to  use  the  old  Parkdale  water 
works  pumping  house  as  a  power  station,  if  it  can  be  obtained  for  this 
purpose. 

A  half-inch  three  circuit  metallic  sub-marine  cable  of  the  best  quality, 
upwards  of  3,000  feet  in  length,  was  recently  laid  under  the  Fraser  River  by 
the  Burrard  Inlet  Telephone  Co.  The  laying  of  the  cable  occupied  about 
three  hours,  and  was  done  under  the  supervision  of  Mr.  H.  W.  Kent, 
Manager  of  the  Company,  and  Mr.  George  C.  Hoidge,  the  manager  of  the 
local  system.  The  first  message  over  the  new  line  was  sent  by  the  presi- 
dent of  the  company,  Mr.  J.  C.  Armstrong. 


The  steam  and  electric  power  plant  of  the  New  Westminster  and  Van- 
couver Electric  Tramway  Company,  as  well  as  the  cars  with  which  their 
line  is  equipped,  amounting  in  value  to  nearly  a  quarter  of  a  million  dollars, 
are  housed  in  one  large  wooden  building.  Mr.  F.  E.  Handy,  on  assuming 
the  superintend ency  of  the  line,  was  forcibly  impressed  with  the  danger  to 
which  this  valuable  property  was  exposed  from  fire,  and  immediately  set  to 
work  to  devise  ways  and  means  for  its  protection.  For  this  purpose  he  or- 
ganized the  employees  into  a  volunteer  fire  company,  and  placed  in  position 
a  steam  whistle,  to  the  sound  of  which  they  were  to  respond.  The  men 
were  drilled  at  regular  intervals,  and  so  efficiently,  that  at  a  recent  inspection 
of  the  works  by  representatives  of  the  City  Council,  only  ten  seconds 
elapsed  between  the  sounding  of  the  whistle  and  the  turning  on  of  a  stream 
of  water  from  the  hose. 
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PULLEYS 
SHAFTING 
HANGERS 


MACHINE 

MOULDED 
STEEL  RIM 
AND  GRIP 


Steel  Rim  Pulleys  are  practically 
unbreakable,  are  lighter  and  easier  on 
shaft,  and  cost  same  as  cast  pulleys. 
• 

ANY  STYLE  FURNISHED  SPLIT 


TURNED  IN  ANY  LENGTHS  UP  TO  28  FEET. 
SAVING  COUPLINGS.     STEEL  OR  IRON. 
PERFECTLY  TRUE  AND  POLISHED. 
KEY  SEALED  WHEN  DESIRED. 

RING  OILING  AND  RESERVOIR  OIL   BEARINGS.  STANDS 
FOR   BEARINGS.     WALL   BOXES.       SPECIALLY  HEAVY 
PATTERNS  FOR  ELECTRIC  WORK.'    OUR  SPECIAL 
FACILITIES  SECURE  YOU   LOW  PRICES 
AND    PROMPT  SHIPMENT. 


( 


BRANTFORD, 

CANADA 


)  WATEROUS 


SPARKS. 

It  is  reported  that  a  strong  company  has  been 
organized  to  build  an  electric  car  line  from  Rat 
Portage  to  Keewatin. 

The  married  employees  of  the  London  Street 
Railway  Company  were  each  presented  with  a 
Christmas  turkey  By  the  company. 

$70,000  of  stock  of  the  Hamilton,  Grimsby  and 
Beamsville  Electric  Railway  Co.  has  been  sub- 
scribed, and  $10,000  paid  up.  Only  half  the 
authorized  capital  stock  of  $200,000  will  at  pres- 
ent be  issued. 

The  London  West  Electric  Railway  has  been 
operated  without  much  difficulty  during  the 
recent  severe  storms,  but  great  difficulty  has 
been  experienced  in  giving  a  good  service  with 
horses  in  the  city. 

As  a  result  of  a  recent  conference  between  the 
managers  of  the  Toronto  Street  Railway  and  the 
Toronto  City  and  Suburban  Electric  Railway,  the 
Toronto  company  agreed  to  put  electric  cars  as 
soon  as  possible  on  Bathurst  street  to  connect 
with  the  suburban  line. 

The  manufacturers  of  the  Novak  incandescent 
lamp,  in  the  suit  bi  ought  against  them  in  the 
United  States  courts  by  the  Edison  Electric  Light 
Co.,  for  infringement  of  the  Edison  patent,  admit 
the  validity  of  that  patent,  and  setup  as  their  sole 
defence  the  claim  that  the  lamp  which  they  man- 
ufacture is  non-infringing.  The  decision  of  the 
courts  in  this  case  will  be  looked  for  with  very 
great  interest  in  view  of  the  contention  upon 
which  the  defendants  base  their  case. 

The  following  tenders  for  the  supply  of  an 
electric  and  steam  plant  have  been  received  by 
the  City  Council  of  London,  Ont.  ; 

r.  Electric  Steam 

Company.  p,^^^  p,^^,_ 

Standard  Co   $43,130  $'5rS65 

Canadian  Gen.  Co....  36,300 

Fort  Wayne  Co   42,224 

Reliance  Co   32,990 

Royal  Co   42,650 

Western  Co   42.274.59  15.565 

Siemens-Halske  Co. .     656,90  complete. 
Robb.Arrnstrong  Co.  14.700 
E.  Leonard  &  Sons..  iS.S^S 

Inglis  &  .Son   17,000 

Babcock  &  Wilcox. ..  10, 979 

T.  A.  Grant  &  Co. ...  8,550 
The  Canadian  General  Electric  Co.  offer  the 
present  city  plant  at  the  price  of  $32,670.  A 
meeting  of  the  City  Council  has  been  called  to 
consider  the  tenders. 


Telephones 


of  all  kinds 


PARTS 
OF 

SAME 


ONTREAL 


Wm.  Kennedy  &  Sons 

AiiiFu  cniikin  -Ag^gij^^  Hydpaulie and  Mechanical 

OWbN  OUUNU,       M^^^  Engineers. 

Sole  Mamifacturers  in  Canada  of 


The  "New  American"  Turbine 


( both  vertical  and  horizontal  J 
which  is  the  very  best  kind  of 
Water  Wheel  for  driving  electric 
machinery  by  water  power. 

Special  attention  given  to  the 
arrangement  and  production  of 
Superior  Gears,  Shafting,  &c.,  for 
Electric  Stations. 

SOLE  AGENTS  FOR 

Fruen's 


Water  Wheel 


Governor 


lanuary,  1894 
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HOMAS  AhEARN 


Warren  Y.  Soper. 


Contracting  Electrical  Engineers 


AHEARN  &  SOPER 


CANADIAN  REPRESENTATIVES  OF  THE 

Westinghouse  Electric  &  Mfg.  Co, 


STANDARD 


R'Y  MOTOR 


Railway  Managers  who  have  had  practical  experience  with  our  Motors  and  Generators  pro- 
nounce them  the  Best  in  the  Market.  They  embody  all  the  requirements  demanded  by 
electric  railway  practice. 

Efficiency,  Durability,  Easy  Operation, 

Least  Oast  of  Repairs,  Noiseless  in  Use, 

and  Perfect  Mechanical  and  Electrical  Construction. 

The  Westinghouse  Alternator  is  the  only  Alternator 
Ji  of  its  type  in  which  the  Armature  Coils  are  removable 
and  may  be  kept  in  stOCk.  Coils  are  lathe  wound,  thereby  securing 
the  hio^hest  insulation.    All  armatures  are  iron  clad. 


FOR  ESTIMATES  AND  FURTHER  INFORMATION,  ADDRESS 

AHEARN  &  SOPER    -  OTTAWA 


Vlll. 
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TRADE  NOTES. 

The  Canadian  Pacific  Navigation  Co.,  Ltd.,  of  Victoria,  B.  C,  last  spring 
'gave  a  trial  order  to  Mr.  S.  Fuge,  Canadian  agent,  London.  Ont  ,  for  20 
gallons  of  "Anti-Scale".  They  are  so  pleased  with  its  use,  that  they  have 
now  ordered  150  gallons. 

"  Business  is  rapidly  improving  with  us."  So  say  the  Fenberthy  Injector 
Co.,  of  Detroit,  Mich.  They  add  that  iheir  November  sales  are  nearly 
double  their  October  business,  and  that  they  are  again  running  their  factory 
on  full  time  and  with  a  full  force. 

The  Robb  Engineering  Co.,  of  Amherst,  Nova  Scotia,  have  been  award- 
ed a  contract  for  two  250  h.  p.  cross-compound  high  speed  engines  for* 
street  railway  and  light  for  the  Amherstburg  &  Sandwich  Street  Railway 
Co.,  and  two  additional  Monarch  boilers  of  200  h.  p.  each,  for  the 
Canadian  General  Electric  (,'o.'s  new  electric  station  at  London.  These 
boilers  will  complete  a  battery  of  five  Monarch  boilers,  making  1,000 
h.  p.  in  all. 

Messrs.  Darling  Bros.,  of  Montreal,  have  furnished  the  Hamilton  Electric 
Light  and  Power  Company  with  one  of  their  18"  Transmitters  to  drive  a 
large  generator  ;  also  two  9"  Transmitters  to  the  Ontario  Government  for 
Central  Prison,  Toronto,  to  drive  two  Reliance  dynamos.  They  have  like- 
wise disposed  of  125  Morse  valve  reseating  machines  since  the  first  of  Janu- 
ary, 1893,  amongst  these  sales  being  the  railroads,  cotton  mills,  electric 
stations,  etc. 

November  has  been  a  busy  month  with  the  Waterous  Engine  Works 
Co.,  Ltd.,  Brantford.  In  addition  to  four  large  marine  boilers,  they  have 
received  orders  for  four  complete  circular  saw  mills  from  30  to  75  H.  P., 
four  single  set  of  saw  irons,  ten  standard  chopping  mills,  three  large  under 
runner  mills,  one  Prescott  direct  acting  steam  feed,  and  three  Allis  band 
mills  with  their  attendant  machinery  , one  pulp  wood  outfit,  and  two  shingle 
mills,  one  veneer  machine  and  a  number  of  export  orders.  The  company 
have  also  made  arrangements  with  the  W.  E.  Hill  Co.,  of  Kalamazoo,  to 
manufacture  their  steam  mill  specialities. 


SPARKS. 

The  British  training  ships  have  lately  been  connected  by  telephone  with 
the  Royal  Navy  Barracks  at  Keyham. 

A  movement  is  on  foot  with  the  object  of  federating  the  various  unions 
of  street  railway  employees  throughout  Canada. 

The  Gananoque  Electric  Light  Co.  are  about  to  install  a  new  200  h.  p. 
compound  engine,  manufactured  by  John  Inglis  &  Son,  Toronto. 

The  village  council  of  Grimsby,  Ont.,  have  refused  to  grant  right  of  way 
through  the  village  to  the  Hamilton,  Grimsby  and  Beamsville  Electric 
Railway. 

A  telephone  line  is  to  be  constructed  by  the  Bell  Telephone  Co. ,  from 
Danville  to  Duddsville,  Que.,  via  St.  George,  Wotton,  St.  Camille  and 
South  Ham. 

The  new  Factory  Act  which  is  up  for  consideration  before  the  Legislature 
of  Quebec  provides  that  employers  must  have  a  ceitificate  showing  that 
their  steam  boilers  and  attachments  have  undergone  proper  inspection. 

It  is  stated  that  a  suit  for  $20,000  has  been  issued  by  the  sisters  of  the  late 
F.  W.  Scobie,  against  .Messrs.  W.  A.  Johnson,  Toronto,  and  Phillips 
Johnson,  Montreal,  of  the  Ball  Electric  Co. ,  and  the  Canadian  General 
Electric  Co.  The  suit  is  said  to  relate  to  their  deceased  brother's  interests 
in  these  companies. 

The  earnings  of  the  Toronto  Street  Railway  for  the  month  of  November 
last  were  $69,207,  as  against  $63,574  in  the  same  month  in  1892,  and 
$60,412  in  1891.  It  is  believed  that  the  doubling  of  the  ratio  of  increase  this 
year  is  due  to  the  recent  adoption  of  transfer  tickets.  There  is  no  doubt 
whatever  that  under  the  loose  system  which  prevailed  prior  to  the  adoption 
of  tickets,  a  great  deal  of  free  riding  was  done. 


The  Bell  Telephone  Co'y 

OF  CANADA,  LTD. 

MANUFACTURES  AND  HAS  FOR  SALE  EVERV  DESCBIl'TION  OF 

TELEPHONIC  l^^er  ELECTRICAL  APPARATUS 

LINE  MATERIAL  AND  SUPPLIES. 


Will  furnish  tenders  for  supplying  Warehouses,  Public  Buildings,  Hotels, 
and  Dwellings  with 

PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS, 
BURGLAR  ALARMS,  HOTEL,  ELEVATOR  AND 
OTHER  ANNUNCIATORS,  HOTEL  ROOM  AND 
FIRE  CALL  BELLS,  ELECTRIC  BELLS,  PUSH 
 BUTTONS,  ETC  

Will  also  furnish  tenders  to  Cities,  Towns  and  Villages  for  FiKE  Alarm 
AND  Police  Patrol  Systems. 

Catalo^nes  'will  be  furnished  on  al>plication. 


Sales  Department  : 

MONTREAL : 
Bell   Telephone  Building, 
367  Aqueduct  Street. 

TORONTO : 
Bell    Telephone  Building, 
37  Temperance  Street. 

HAMILTON  : 
Bell    Telephone  Building, 
Hughson  Street. 

OTTAWA  ; 
Bell    Telephone  Building. 
Queen  Street. 

QUEBEC  : 
Bell  Telephone  Building, 
St.  John  and  Palace  Streets. 

WINNIPEG: 
Forrest  Block,  Main  Street. 


2518:&'2520  MoTFfEJ^AMESTl?^  BAY  St. 


TORONTO  ELECTRIC  MO  TOR  CO. 
Dynamos  Motors 

Al<(     I, AMI'S    l  ()l<    INCAMll'.SCICN  l    '  UKKF.NT. 
KKl'AIUINt;  A  Kl>Kf:l AL'I  V. 

107  Adelaide  St.  W.  -  Toronto,  Ont. 


Special  •  Pulleys 

Split  or  Solid 

...  WE  MANUFACTURE  .  .  . 

BELT  PULLEYS  IN  ALL  SIZES 

From  3  inch  di:tm.  to  15  feet  diam. 
With  iron  centres  and  wood  rim. 
(HKiranteed  for  any  power  required. 

ALSO  SOLE  MANUFACTURERS 

DODGE  PATENT  WOOD  SPLIT  PULLEYS 

All  sizes  always  in  stock. 
WRITE   F0:R  C-A.a?.A.LOa-XJE. 

Dodge  Wood  Split  Pulley  Co. 

Office :  6'<S  Kinff  St.  West,  TORONTO. 


January,  i{ 
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The  Canadian  Office  &  School  Furniture  Co. 


BOILERS 

FOR  SALE. 


Second  Hand  Beturn  Tubular  Brickset. 

One  80  H.  P.  Leonard  make,  nearly 

as  good  as  new. 
One  70  H.  P.  Leonard  make,  in  fair 

eondition. 
Two  60  H.  P.  Goldie  &  MeCulloeli 
make,  in  fair  condition. 

The  above  were  replaced  by  ' '  Monarch  Eco- 
nomic "  Boilers,  and  may  be  inspected  at  Lon- 
don, Ont. 


Apply  for  prices  and  particulars  to 

Robb  Engineering  Co. 

(LIMITED) 

Amherst,    -   Nova  Scotia. 


If  you  want  to  

SELL 

ANYTHING 

to  the  wliolesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 

J.  B.  McLean  CO.,  Ltd. 

PUBLISHERS 

lo  Front  St.  E.        -  Toronto. 


Hill  Patent  Friction  Pulleys 


AND  CUT  OFF  COUPLINGS 

For  Electric  Light  Stations  and  all  purposes  where  intermittent  power  is  required. 


Miller  Bros.  &  Toms, 


(Successors  to  Miller  Bros.  &  Mitchell) 

MONTREAL,  QUE. 


Toronto  Office :  74  York  Street. 

ESTABLISHED  1869. 


THE  CANADIAN  LOCOMOTIVE  &  ENGINE  CO.,  Ltd. 

KINGSTON,  -  ONTARIO. 


MANUFACTURERS  OF 


Locomotive,  Marine  and  Stationary  Engines 


THE 
HAZLETON 
BOILER. 


Economical 


Armington  &  Sims'  High  Speed  Engine  for  Electric  Light  Plant,  etc. 

NOTICE. 

The  Canadian  Locomotive  &  Engine  Co.,  Limited,  of  Kingston,  Ontario,  have  the  e-Kclusive  license 
for  building  our  Improved  Patent  High  Speed  Engine  for  the  Dominion  of  Canada,  and  are  fur- 
nished by  us  with  drawings  of  our  latest  improvements. 
Providtince,  R.  I.,  Nov.  i8th,  1889.  (Signed)        ARMINGTON  &  SIMS. 


"CYCLE"  GAS  ENGINE 

IMPULSE  EVERY  REVOLUTION  without 
a  separate  pump.    NO  SLIDE. 


Descripti*  e  Catalogues  of  the  above  on  application. 


IV. 


CflNfiDIfll^    EliECTf^ICflli  flEWS 


January,  1894 


C.  W.  HENDERSON-MiMMMMtcLELECTRiCAL  Supplies 


ESTIMATES  FURNISHED  FOR  . 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  CoMiMUT.A.TORS. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Batteries,  Doctors'  and  Dentists'  Electrical  j[  . 
Apparatus  and.  Machinery. 

Electric  and  Gas  Fixtures.  '    '  ' 

Buckeye  Incandescent  Lamps. 

Somoff's  Fancy  and  Miniature  Incandescent  Lamps. 


44  Bleury  Sti*eet  

{CORNER  JURORS) 

....  MONTREAL 


LONDON  MACHINE  TOOL  CO., 

LONOON,  -  ONTARIO, 


MANUFACTURERS  OK 


Machinist  &.  Brass  Finishers'  Tools 

A.  It.  WILLIAMS,  General  Agent,  TORONTO,  ONT. 

It  is  no  longer  necessary  to  import  Carbon  Points. 

THE  PETERBOROUGH  CARBON  AND  PORCELAIN  CO. 

(LiiiyniTEiiD) 

....  can  furnish  them  equal  to  any  in  the  world,  as  they  are  .... 

MANUFACTURERS  OF 

CARBON  POINTS  for  all  Systems  of  Arc  Light,    BATTERY  PLATES,    CARBON  BRUSHES, 

and  all  hinds  of  Porcelain  for  JSlectricnl  and  Hardware  lines. 


OAK 
TANNED 


BELTING 


TORONTO 

Telephone  475. 


THE  J.  G.  MCLAREN  BELTING  GO.  Montreal 


VDLCAHIZED  FIBBE  CO.  — — -  — 

SOLE  MANUFACTURERS  OF  HARD    VuLCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks  and  special  shapes  to  order.  Colors,  Red,  Black  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 

Factoru;  WILMINGTON,  DEL    OFFICE.;  14  DEY  SL,  NE,W  YORK. 

Please  mention  the  ELECTRICAL  News  when  corresponding  with  advertisers. 


GET  A  RELIABLE  BOILER  FEEDER 


orairl'nT. BUY  THE  BEST 


IF  YOU  DO  THIS  YOU  WILL  USE 


THE 


PENBERTHY  AUTOMATIC  INJECTOR 


75,000  IN  USE. 

Penberthy  Injector  Co.    -    Detroit,  Mich. 

Send  for  circular  and  price  list  Branch  Factory  at  Windsor,  Out. 


0A  0A       0!A  0t 


CANADIAN 


I  WWW 


3sa 


LEtMALNEWS 


I 


NGINEERING 
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OLD  SERIES,  VOL.  XV.— No.  4. 
NEW  SERIES,  VOL.  IV.— No.  2. 

FEBRUARY,  1894 

(  PRICE  10  CENTS 
1    $i.oo  Per  Year. 

MACNOLIA  METAL 

 IN  USE  BY  

Eight  Leading  Governments. 

BEST  ANTI-FRICTION  METAL  FOR  r  -^h: 

HiQh-sDeed  Enoine,  Dunamo,  Rolling-Mill,  Steamship,  Railroad,  Saw-Mill,  Gotton-Mill,  Paoer-Mill,  Woolen-Mill, 
Silk-Mill,  Jute-Mill,  Rubber-Mill,  Sugar-Mill,  Flour-Mill  and  all  Machineru  Bearings. 

DVC^GhDSrOLI^  DyCET-A^I-.  CO. 

London  Office:  75  Queen  Victoria  St.  Owners  and  Sole  Manufacturers, 

74  Cortlandt  Street,  NEW  YORK, 


Chicago  Office:  Traders  Building. 


Montreal  Office:  H.  McLaren  &  Co.,  Agents. 


JOHN  LANGTON  &  CO. 

 Canada  Life  Building,  Toronto 

ELEGTRIGf=\L  -  ENGINEERS  -  f\ND  -  GONTRf\GTORS 

    Complete  Plants  installed. 

Plants  requiring  special  combinations  of  Electrical  Machinery  a  Specialty. 

CORRESPONDENCE  SOLICITED. 

"  DIREGT-DRIVEN  "  DYNAMOS  for  large  and  small  plants.       SLOW  SPEED  GENERftTORS  ftND  MOTORS. 


Sole  Canadian  Agents  for  the  Waddell-Entz  Alkaline  Storage  Batteries. 

"C.  C." 

(Canadian  Core) 

We  beg  to  draw  attention  to  the  merits  of  our  

Solid  Core  Rubber  Covered  Wire 

 for  Interior  Wiring  and  use  in  damp  locations. 

This  wire  has  the  purest  and  most  homogeneous  insulation  of  any  rubber 
covered  wire  in  the  market. 

We  do  not  aim  to  produce  a  cheap  and  consequently  an  inferior  insula- 
tion, but  we  have  spared  no  expense  towards  the  production  of  a 
high  grade  of  wire  at  a  low  price.  We  use  no  "recovered"  rubber 
or  other  refuse  stock,  but  only  pure  rubber  compound. 

Send  sample  order  and  test  the  insulation.       Prices  lower  than  for  any  like  grade. 

THE  CANADIAN  GENERAL  ELECTRIC  CO.,  Limited. 

C-A.E'IT^ILi  -  SI, 500,000. 

Head  Offi(^e~65  to  71  Front  Street  West,  TORONTO,  ONT. 

Factories-PETEBBOnOUGH,  ONT. 

  [  124  Hollis  Street,  HALIFAX,  N.  S. 

Branch  Offires  and  Warprnnm*;  J        '^^"^^  ^^'"^  ^lONTREAL,  Que. 

ord-ncn  v^racesana  wareroomsi      ^^.^-^  street,  Winnipeg,  Man. 

i  Granville  Street,  VANCOUVER,  B.  C. 
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Montreal  Insulated  Wire  Works. 
J.  ROSS,  SON  &  CO. 


MANUFACTURERS  OF 


INSULATED 
ELEGTRIGWIRES 

And  Hires  for  Annuficiotors, 
Offices,   Ulaf/nets  and 
Diftinrnos. 


Factory:  4i>^  William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed. 

/'.  O.  /{««,  149(i. 

E.  GflRL  BREITtiflUPT 

CONSULTING 

Elixtrical  Engineer 

Graduate  in  Electrical  Engineering  at  Johns 

Hopkins  University,  Baltimore. 
 Adflrpss  :  BERLIN,  <>\T. 

THE  GALVANIC  BATTERY  WORKS 

145  Wellington  St.  West, 
....  TORONTO  .... 

MAKEKS  OF 

Electric  Bells, 
Annunciators, 

(any  size) 

Leclanche  Cells, 
Medical  Batteries. 

H  'ri/e  for  Lists. 

Use  Something  Good 

PEERLESS  OILS 

TAKE  NO  OTHER. 

MADF,  SPECIALLY  FOR  YHUK  t'SK. 
THE  PEERLESS  BRAND  IS  SECLRKI)  BY  LETTF.RS 
PATENT 

Best  Oil  in  the  m.irlc*  t.    I  >oes  better  work  and  more  of 
it.  Saves  ihp  Machtr  ery  and  la-^is  lonjier.  Try  it. 

12  GOLD.MEDALS  IN  6  YEARS. 

Sole  Manltfacturers  : 

SAMUEL  BOGEBS  <C-  CO. 

30  Front  Street  East,  Toronto.  Ont. 


STEAM  USERS 

Deniriug  the  services  of  COMPETENT  E\- 
OINhEKS  of  any  class,  can  obtain 
snher,  intelligent  and  reliable 
men,  bi/  npph/i nff  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENCINEERS. 

Geo.  Hunt,  President,  625  Dorchester  .Street, 
Montreal. 

J.  J.  York,  Secretary  Montreal  Branch,  Board 
of  Trade  Hinlding,  Montreal. 


Eugene  F.  PHiLLifS.  President. 


John  Carroll,  Sec.  and  Trea.s. 


JI! 

^DERS  WANTED 

■  " 

Veekiy  Journal  of  ajvafjce  iiiloriu.i- 
Hull  uiid  public  wurks. 

reco^itiized   me^^.-iuiii    {•>r   advertise-  mS. 
l...:l,L>  \ui    '  lenders.'  fjfi 

iCANADIANrccTNTRACt  RECORD! 

TORONTO.  5 

(iL.iiwa:iTEiD) 

M anuk.\cturers  of 


Eugene  F.  Phillips  Electrical  Works 

ELECTRIC  LIGHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 


TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\Rf\D"f\Y  Gf\BLES. 
RAILWAY  FEEDER  AND  TROLLEY  WIRE. 


OFFICE  AND  FAC'IORY 
New  York  Office:  10  Cortlandt  Street. 
Providence,  R.  I.:  American  Electrical  Works. 


Montreal,  Canada. 


Columbia  Metal 

THE  BEST  ANTI-FRICTION  METAL  ON  THE  MARKET! 

Less  Friction;  Less  Wear;  Less  Heating  in  Journals; 
and  Less  Oil  Used  than  with  Any  Other  Metal. 
As  liquid  as  water  when  tnelied.       Once  used,  always  used.       Prices  right. 
A  7 AVAL  SOLICITED. 

W.  S.  BATES  MEAFORD,  ONT. 


The  F.  E,  Dixon  Belting  Co 

(LIMITED) 


manufacturers  or 


LEATHER  BELTING 


70  KING  STREET  EAST,  TORONTO. 


Headquarters  for  Electric  and  Dynamo  Belting. 


John.L.Blaikie  Eso- 
Pres. 


EW.Rathbun  Esq. 
Vice.Pres. 


CONSULTING  ENGINELRS 

G.C.ROBB  ChiefEngineer  ,,  _  ^^^^^.^^ 
A.FRASER  Sec.Tres        Head  OFFICE  TORONTO 
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CflrJflDIfil^    EUECTf^ICflLi  ]MEWS 


FIRSTBROOK  BROS. 

mng  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDB-BLOGKS 

AND  CROSS-flRMS. 


WRITE  FOR  PARTICULARS. 


THE 

Morse 
Valve 
Reseating 
Machine 

will  reface  in  posi- 
tion any  valve 
ftom  X  in.  to  14 
in.  flat  or  taper 
seat. 


Send  for  new  Cata- 
logue,   with  the 
names  of  1,000 
users. 


Darling  Bros. 


DID  YOU  EVER 


stop  to  consider  what  your  Dynamo  Brushes  cost  you 


WE  KNOW  THAT  THE 


"Columbia  Alloy  Dynamo  Brush" 

IS  PERFECTION,   BOTH   IN   QUALITY  AND  IN  PRICE. 

LESS  WEAR  ON    COMMUTATOR  THAN  ANY  OTHER  BRUSH. 

All  sizes  kept  in  stock.    Liberal  discounts  to  large  consumers.     Send  us  a  trial  order. 


JOJEIN^  A.  BURMTS,  B.  A.  Sc., 

J£lectTical  and  3Iec/ian  ical  Knfjitif  er 

Installing  complete  plants  for  any  service,  686  GraiQ  Street,  MONTREAL. 


Special  Motor  and  Dynamo  Pulleys 


Reliance  Works 


Montreal. 


WE  are  n  w  building,  for  dynamos, 
m^X  rs,  roller  mills,  and  all  places  re- 
quiring a  small  and  stn  ng  p.illey,  a  very  neat 
and  serviceable  pulley  witfi  iron  spider  hub 
and  arms,  and  selected  hardwood  r.m,  thus 
securing  in  one  pulley  the  neatest  appeari  g 
article  that  tan  be  made,  as  we  1  as  the  wood 
belt  sur  ace,  which  oi  itsefis  worth  more 
than  the  cost  of  the  pulley.  We  have  fur- 
nished these  pulleys  for  special  purpo-es  for 
several  years  and  many  of  the  leading  elec- 
trical generator  manufacturers  have  adopted 
them  as  their  standard.  In  practical  use  we 
have  in  a  numjer  of  cases  shown  5  per  cent, 
be  ter  I  ght  by  simply  changmg  the  dynamo 
pulleys  from  iron  to  wood  rim.  Another 
special  feature  is  ihe  elim  nation  of  excessi\e 
belt  strains,  which  insures  life  o'  belt  ng  and 
no  annoyance  or  danger  from  heated  journals. 
For  u  e  on  saw  arbors,  where  a  very  heavy 
l-ulley  is  required  in  sm  11  space  we  can 
recomiiiend  our  iron  nentre  pulley  as  the  very 
best  and  on'y  pulley  which  will  give  entire 
satisfaction.  Wemanuacture  his  pulley  with 
any  s  yle  or  lengt'i  of  hub,  located  in  any  de- 
sired position  in  rim.  Our  dynamo  pulley  is 
perfect,  and  we  soli^  it  a  rial  order.  Fur- 
nished with  k-  y  seats,  set  screws,  or  both. 

WOOD  SPLIT  PULLEY  CO. 


68  KING  ST.  WEST,  1  OROS  TO. 


PULLEYS 
SHAFTING 
HANGERS 


#  MACHINE  •  Steel  Rim  Pulleys  are  practica.lly 
^           MOULDED  ^  unbreakable,  are  lig^hter  and  eeisier  on 

•  STEEL  RIM  ^  shaft,  and  cost  same  as  cast  pulleys. 

9  AND  GRIP  •  ANY  STYLE  FURNISHED  SPLIT 


TURNED  IN  ANY  LENGTHS  UP  TO  28  FEET. 
SAVING  COUPLINGS.     STEEL  OR  IRON. 
PERFECTLY  TRUE  AND  POLISHED. 
KEY  SEALED  WHEN  DESIRED. 

RING   OILING   AND   RESERVOIR   OIL    BEARINGS.  STANDS 
FOR   BEARING*.      WALL   BOXES.       SPECIALLY  HEAVY 
PATTERNS  FOR  ELECTRIC  WORK.     OUR  SPECIAL 
FACILITIES  SECURE  YOU    LOW  PRICES 
AND    PROMPT  SHIPMENT. 


( ^"^'^"c^rN^AOA)     WAT  E  R  O  U  S 


Jas.  St.  Ch.\rles,  Manager. 


THE  JAS,  ST.  CHARLES 

Omnibus  Company 

BELLEVILLE,  ONT. 

Manufacturers  of 

..m 

and  various  styles  of  Omnibuses  ~  jC 
and  Hose  Wagons 


Henrv  Pringle,  Sec'y-Treas. 
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Kay  Electric  Works 

No.  263  James  Street  N.,  Hamilton,  Ont. 

.  .  .  MANUFACTURERS  OF  .  .  . 

DYNAMOS 


For  Arc  and  

Incandescent  Lighting. 

MOTORS 


From  ys  H.  P.  to  50  H.  P. 
Electro  Plating  Machines  and  General 
Electrical  Appliances.  Special  attention 


to  Mill  and  Factory  Lighting. 


WRITE  FOR  CIRCULARS. 


NORTHEY  MFG.  GO. 


LIMITED 


Toronto  .... 

...ONTf\RIO. 


MANUFACTURERS  OF 

STEAM 


AND 

F»OWER 


PUMPS 


For  General  Water  Supply 
and  Fire  Protection. 

BOILER  FEED  PUMPS  AND  PUMPS  FOR  ALL  DUTIES 
CONDENSERS,  ETC 


HIGH  CLASS  PUMPING  ENGINES 

FOR  HIGH  DUTY,  SUITABLE  FOR  TOWN  AND  CITY  WATERWORKS. 


E 


C 


Street  Cars 


OUR  .SPECIALTY 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 


Pf\TTERSON  6c  GORBIN. 

,S  /  .  C  M  77/1  /.  /  V/';,s,  O  \  T. 


TELEPHONES 


WE  MANUFACTURE 

Standard  Bell  Telephones 

AND 

Warehouse  Telephones. 

ALSO 

Carbon  Transmitter  Telephones. 

Local  exchanges  fitted  up.     All  line  material  supplied.- 

Ste.  Julie,  Sept.  5th,  1892. 
T.  W.  NESS,  Esq.,  Montreal. 

Dear  Sir, — We  are  happy  to  state  that  your 
telephones  and  swiichfs  are  giving  us  good  satis- 
faction. We  have  three  sorts  of  switches  and 
we  find  yours  far  preferable.  There  are  now  about 
forty  of  your  telephones  in  operat  on  on  our  line. 
Every  one  works  well,  and  we  intend  to  use  no 
other.  Yours  very  tru  y, 

The  Megantic  Telephone  Co. 

Write  us  when  you  want  anything  electrical. 
Kej/  Sockets,  Mnfftieto  Hells, 

Sivitrhes,  Annunciators, 
Ctit-outs,  Bells, 
Wire,  Batteries, 
Lamps.  Push  Buttons,  <fcc., 


Shades, 


Dynamos  and  Motors 


T.  W.  NESS  &  GO. 


('anadian  ll-  adqii.irtrrs  for 
Electrical  Supplii  s 


749  Craig  Street,  MONTREAL. 
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Electrical  News 


AND 


STEAM  ENGINEERING  JOURNAL. 
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THE  ADAPTABILITY  OF  AN  EDISON  THREE 
WIRE  PLANT. 

By  James  Milne. 
The  electrical  plant  of  the  Incandescent  Light  Co.,  of  Toronto, 
Ont.,  consists  of  two  200  K.  W.,  driven  direct,  four  100  K.  W.  and 
six  60  K.  W.  belt  driven  generators  of  the  ordinary  Edison  type, 
shunt  wound  for  140  volts.  The  Company  at  present  are  sup- 
plying light  and  power  on  the  three  wire  system,  and  also  power 
for  street  railway  purposes  at  from  500  to  650  volts.  It  is  not 
necessary  to  describe  in  detail  the  working  of  the  three  wire 
plant,  as  that  system  is  fairly  well  understood  by  the  electrical 


representing  two  pairs,  are  to  be  cut  in  on  the  street  railway 
system.  All  main  and  auxiliary  switches  on  these  machines, 
together  with  those  leading  to  the  =j=  bus,  are  opened.  This 
cuts  out  these  generators  from  the  three  wire  system  entirely. 
All  machines  are  now  brought  up  to  the  same  potential  as  indi- 
cated by  the  galvanometers,  then  close  S'  .S  (shown  between 
ammeters  and  =j=  bus).  This  has  simply  the  same  effect  as 
closing  the  =|=  switches,  but  beingdisconnected  from  theneutral 
bus.  Close  switch  4  -I-  on  No.  i  dynamo,  and  4—  on  No.  3.  The 
special  bus  has  now  connected  the  four  machines  in  series, 


60  Xw  oOXv^r  iuuKw  100.K.W 

jotrf  lofjy  |of/y 


Fig.  I. — Milne's  Arrangement  for  Supplying  Light  and  Power  at  125,  2^0,  500,  1,000  and  1,500  Volts. 


fraternity;  but  a  short  description  of  the  switch-board  as  it  is 
arranged  at  present,  together  with  the  manipulation  of  same, 
will  not  be  out  of  place. 

The  switch-board  is  arranged  for  running  on  two  pressures, 
and  by  dividing  the  auxiliary  bus  three  different  pressures  are 
run — this  being  found  necessary  owing  to  the  distributio  nof  the 
load  and  the  losses  on  certain  feeders  at  certain  times.  In 
re-arranging  the  switch-boaid  for  the  supplying  of  the  500  volt 
current,  it  had  to  be  taken  into  consideration  that  this  power 
could  not  be  supplied  by  any  particular  set  of  dynamos,  for 
various  reasons,  and  also  that  the  present  three  wire  system  had 
not  to  be  interfered  with  ;  so  that  the  generators  could  be 
switched  in  on  the  three  wire  or  on  the  street  railway  system 
with  the  least  possible  delay.  The  accompanying  sketches  show 
very  clearly  how  this  was  done. 

As  seen  on  Fig.  i,  there  are  4  switches  on  the  -f-  and  -  poles 
of  each  pair  of  dynamos.  These  are  marked  i,  2,  3  and  4  -f 
and  -,  and  are  for  main,  auxiliary,  street  railway  and  special 
bus  bars  respectively.  The  object  of  this  special  bus,  as  it  has 
been  termed  for  convenience,  will  be  seen  later  on.  The  reader 
will  please  bear  in  mind  thai  the  three  wire  plant  is  in  operation 
24  hours  per  day,  and  it  will  easily  be  seen  that  should  any  error 
be  made  in  the  manipulation  of  the  switches,  it ,  simply  means 
disaster  to  some  of  the  armatures.  As  no  mistakes  have 
occurred  so  far,  we  may  safely  assume  that  same  will  not 
happen. 

We  will  now  suppose  that  the  dynamos  marked  i  -  3  on  Fig.  i. 


switch  3  —  on  No.  i  generator  is  now  closed,  z'.  e.  the  -  pole  of 
the  series  is  connected  to  ground,  and  all  that  now  remains  to 
do  is  to  close  the  final  switch  3 -I-  on  the  No.  3  machine.  Be- 
fore this  is  done,  however,  care  is  taken  to  have  the  pressure  the 
same  as  that  of  the  bus  bar.  This  is  seen  by  galvanometer  or 
voltmeter  as  in  common  practice.  The  arrangement  is  shown 
very  clearly  in  Fig.  2,  omitting  the  lower  parts  of  the  diagram. 
All  switches  are  marked  so  as  to  agree  with  Fig.  1. 

When  two  pairs  of  machines  are  running  and  it  is  necessary 
to  cut  in  one  and  out  another  pair.  Fig.  2  illustrates  the  method 
adopted.  The  diagram  so  clearly  shows  the  arrangement  that 
it  is  unnecessary  to  describe  it.  Two  100  K.  W.  generators  can 
quite  easily  be  switched  in  and  the  load  transferred  from  two  60 
K.  W.  with  no  trouble  whatever;  the  only  precaution  to  be 
taken  is  to  have  all  machines  doing  precisely  the  same  amount 
of  work. 

In  figure  3  there  are  shown  four  pairs  of  generators  in  series 
multiple,  supplying  current  at  500  volts,  and  also  part  of  the 
current  generated  by  one  pair  being  supplied  to  the  three  wire 
system.  One  pair  of  the  100  K.  W.  is  running  at  400  amperes 
at  250  volts,  while  the  other  pair  is  generating  700  amperes  at 
2i;o  volts.  Therefore  it  will  be  seen  that  300  amperes  at  125 
volts  are  being  supplied  by  each  of  these  100  K.  W.  generators 
to  the  three  wire  system,  and  still  in  connection  with  the  500 
volt  system.  This,  ot  course  is  simply  a  modification  of  a  5  wire 
system,  and  has  given  excellent  results. 

The  writer  was  a  little  dubious  as  to  the  successful  operation 
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of  this  latter  method,  but  as  the  load  at  500  volts  is  remarkably 
steady,  the  variation  in  pressure  is  unobserved  in  the  lights. 
The  only  serious  objection  to  the  running  of  the  machine  as  in 
Fig.  3  is,  that  one  of  the  poles  on  the  light  system  is  grounded. 
This  in  itself  is  harmless,  provided  all  the  rest  of  the  system  is 
free  of  grounds. 

By  again  referring  to  the  special  bus  of  Fig.  i,  it  will  be  ob- 
served that  any  pressure  f'om  125  to  1600  volts  can  be  obtained. 


Fig.  2. 


By  simply  opening  the  switches  marked  S6,  S7,  Ss,  S%  and 
closing  4  -  and  4  +  on  all  machines,  the  latter  pressure  can 
be  obtained.  As  we  h;ive  had  no  occasion  so  far  to  run  at  this 
pressure,  I  cannot  say  how  same  would  operate,  but  judging 
from  the  excellent  results  obtained  by  the  method  described 
already,  I  don't  think  that  any  difficulty  would  be  experienced 
whatever.  It  may  appear  to  the  reader  that  the  method  in 
operating  the  500  volt  circuit  is  rather  complicated,  but  when 
you  take  into  consideration  that  any  two  pairs  of  machines  can 
be  started  up  and  cut  in  on  the  500  volt  circuit  in  three  minutes, 
without  any  undue  hurry,  it  shows  very  clearly  that  any  compli- 
cations that  might  appear  on  paper  do  not  affect  the  practical 


Fig.  3. 

working  whatever.  The  machines  running  on  the  500  volt 
circuit  can  be  cut  in  on  the  three  wire  in  less  than  ^  of  sl 
minute. 

The  writer  has  no  knowledge  of  any  other  plant  except  the 
above  being  operated  as  per  the  sketch  outlined,  and  I  suppose 
there  are  very  few  even  in  the  world  where  the  same  would  be 
required. 


LECTURES  ON  ELECTRICITY  AT  McGILL  UNIVERSITY. 

Following  is  an  outline  of  a  course  of  twelve  evening  lectures 
on  Electricity  to  be  delivered  by  Prof  Cox,  at  McGill  University 
Montreal,  for  the  benefit  of  persons  whose  circumstances  are 
such  as  to  prevent  them  from  taking  a  regular  course  of  studv 
in  the  electrical  department  of  the  University  : — 

1.  Introductory.  Elementary  Properties  of  Magnets.  Iden- 
tity of  Friclional  and  Current  Electricity.  Production  of  Cur- 
rents by  Batteries  and  Thermopiles.  Effects  of  the  Current. 
Storage  Batteries. 

2.  Measurement  of  Laws  of  Flow  Current.  Potential  and 
Electromotive  Force.  Resistance.  Practical  Units  and  Instru- 
ments. Law  of  the  Development  of  Heat  by  flow  of  Currents 
through  Resistance. 

3.  Induction  of  Currents  in  Neighboring  Circuits.  Self-induc- 
tion.   Farady's  Conception  of  Lines  of  Force. 

4.  Applications  to  the  Electric  Telegraph  and  Telephone. 

5.  The  Dynamo  Conversion  of  Mechanical  into  Electric 
Energy.  Reconversation  of  Electric  into  Mechanical  Energy 
by  the  Motor.    The  Ttansformer. 

6.  The  Electrical  Transmission  of  Power. 

7.  Theories  and  Modern  Views  of  Magnetism. 

8.  The  Electromagnet  and  its  Applications.  Designs  of  Elec- 
tromagnets for  Special  Purposes. 

9.  Thunderstorms  and  the  protection  of  buildings  from  Light- 
ning.   Change  of  views  in  recent  years. 

ro.  The  relatior^  between  Electricity  and  Light.  Radient 
Electricity.  Maxwell's  Theory  and  Hertz's  Experimental  Proof, 
that  both  are  conveyed  by  the  medium — the  Ether. 


11.  Electricity  as  a  Revealer.  Crook's  and  the  "Fourth 
State"  of  Matter. 

12.  Modern  Views  of  the  Structure  and  Functions  of  the  Ether 
in  relation  to  Light,  Electricity,  and  the  constitution  of  Matter. 

Through  the  kindness  of  the  Governors  these  lectures  will  be 
held  in  the  Physics'  Building,  at  McGill,  and  will  be  continued 
every  Friday  evening,  beginning  Januaiy  26th. 

Tickets  for  the  coarse:  To  members,  $1.00 :  Non-members, 
$2.00. 

The  issue  of  tickets  is  limiteil  to  200,  on  account  of  the  size  of 
lecture  room. 


CONSTITUTION  OF  THE  MONTREAL  ELECTRIC  CLUB. 

1.  This  society  shall  be  called  the  "Montreal  Electric  Club." 

2.  The  object  of  the  club  shall  be,  primarily,  the  advancement 
of  members'  knowledge  in  electrical  science. 

3.  The  officers  to  be  president,  vice-president,  secretary  and 
treasurer,  also  a  committee  of  management  composed  of  officers 
of  the  club  and  three  members  to  be  elected  yearly.  This  com- 
mittee shall  not  be  considered  a  quorum  of  the  club;  the  assent 
of  the  majority  of  the  committee  to  be  necessary  to  transact  its 
business. 

4.  Members  to  be  notified  of  all  club  meetings  one  week  in 
advance. 

5.  The  annual  fees  of  both  membeis  and  associates,  to  be 
three  dollars,  payable  in  advance,  in  instalments  of  one  dollar 
each,  on  the  following  dates;  ist  January,  1st  April,  ist  Sep- 
tember ;  and  must  be  paid  within  the  month.  Members  two 
months  in  arrears  to  forfeit  their  membership,  but  may  be  rein- 
stated by  application  to  the  committee  and  by  payment  of  all 
arrears. 

6.  Names  and  addresses  of  candidates  for  membership  are  to 
be  handed  to  the  secretary  in  writing,  showing  the  proposer, 
seconder,  and  qualifications  of  said  candidates,  they  to  be  bal- 
loted for  at  next  regular  meeting  of  the  club.  Three  black  balls 
shall  disqualify  a  candidate. 

7.  The  club  to  meet  once  every  fortnight  at  8  o'clock. 

9.  The  order  of  the  proceedings  at  meetings  to  consist  of 
4      a.    Minutes  of  last  meeting  read  by  secretary. 
d.    Report  of  committees. 

c.  Balloting  for  members, 

d.  Questions  and  suggestions  by  members. 

e.  Exhibition  of  apparatus,  etc. 
/.    Reading  of  papers. 

g:    Discussion  of  papers. 

9.  Members  of  the  press  may  be  admitted  to  meetings,  whose 
notes  of  proceedings  are  subject  to  revision  by  the  chairman  at  his 
discretion. 

10.  Seven  members  shall  form  a  quorum  to  transact  business 
of  the  club. 

11.  Any  member  shall  have  the  privilege  ofi  ntroducing  a 
guest  to  the  club  meetings,  who  shall  have  the  privilege  of  hear- 
ing and  discussing  papers. 

12.  Election  of  officers  shall  be  by  ballot,  to  take  place  at  the 
annual  meeting,  of  which  notice  shall  be  given. 

13.  Qualifications  necessary  for  membership. 

Members. — Those  actively  engaged  in  any  branch  of  the  elec- 
trical profession,  and  students  in  electricity  equal  to  third  and 
fourth  years  at  McGill  University. 

Associates. — Business  managers  of  electrical  firms,  and  mem- 
bers of  other  branches  of  the  engineering  profession.  Associates 
to  have  full  club  privileges,  with  the  exception  of  holding  office. 

14.  A  candidate  elected  during  any  quarter  shall  pay  the  full 
dues  for  that  quarter. 


At  the  forty-seventh  annual  meeting  of  the  Montreal  Telegraph  Com- 
pany, held  in  Montreal  during  the  past  month,  the  annual  statement  showed 
the  following  satisfactory  condition  of  the  company's  financial  affairs  : 


ASSETS. 

Telegraph  lines  : . . . .  $1,625,890  00 

Telegraph  cables   33.487  39 

Otifices  and  equipment   212,500  00 

Real  estate  in   Montreal,   Quebec,  Ottawa  and 

Toronto   279,946  46 

Cash,  accounts,  receivable  stock,  etc   97.376  96 


Total   $2,249,200  81 

LIABILITIES. 

Shareholders'  capital   $2,000,000  00 

Dividend  No.  118,  payable  15th  January   40,000  00 

Unclaimed  dividends,  etc   1,288  40 


Total   $2,041,288  40 

Surplus  of  property  over  shareholders'  capital   151,823  85 

Contingent  fund   56,088  56 


Total    $2,249,200  81 


The  company's  only  liability  is  to  the  shareholders  (i)  for  their  capital  stock, 
(2)  for  dividend  No.  n8,  payable  on  the  15th  instant,  and  (3)  for  unclaimed 
dividends,  as  shown  in  the  foregoing  statement.  The  extensive  property  of 
the  company  remains  free  from  debt  or  encumbrance  of  any  kind,  and  its 
continued  maintenance  and  repair  by  the  Great  North  Western  Telegraph 
Company  is  provided  for  under  clause  2,  and  guaranteed  by  the  Western 
Union  Telegraph  Company  in  the  last  two  paragraphs  of  the  agreement 
between  the  companies.  The  old  board  of  directors  was  elected  as  follows  ; 
Messrs.  Andrew  Allan,  president  ;  Hector  Mackenzie,  Jesse  Joseph.  William 
Wainwrighl,  Henry  Archibald,  William  Rae,  Henry  Yates,  whilst  Mr.  D. 
Ross  Ross  was  re-elected  secretary-treasurer, 
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WESTMINSTER  AND  VANCOUVER  TRAMWAY. 

By  K.  E.  Handy. 

This  road  (until  recently  16  miles  long)  e.xtends  12  miles  be- 
tween the  cities  of  Vancouver  and  Westminster,  exclusive  of  6 
switches  or  sidings.  The  gauge  is  four  feet  eight  and  a  half  in.; 
it  is  laid  with  40  lb.  T  railb,  on  a  roadbed  which  almost  follows 
the  natural  grades  of  the  land,  through  several  miles  of  virgin 
forests,  lined  on  either  side  with  tall  Douglas  fir  trees.  The  line 
crosses  four  trestle  bridges,  the  highest  of  which  is  86  feet  and 
120  feet  long.  The  grades  on  this  ro  id  are  5,  6,  7,  9  and  11%, 
so  that  the  machinery  at  power  house  has  occasionally  to  stand 
very  severe  changes  of  load. 

The  right  of  way  has  been  slashed  and  burned  the  entire 
length  and  width,  and  all  tall  trees  liable  to  fall  on  wires  or 
track  have  been  cut  down.  Cedar  poles  25  feet  above  ground, 
with  stretching  wires  in  both  cities'  limits,  and  brackets  in 
the  urban  sections  support  the  trolley  wires,  carry  feedeis  and 
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telephone  wires  along  the  entire  system.  A  copper  return  wire 
is  laid  between  the  rails  and  cross  bonded  every  alternate  pair 
of  rails. 

WIRES. 

Owing  to  the  position  of  power  house  (3  miles  from  West- 
minster and  9  miles  from  Vancouver),  a  large  amount  of  copper 
for  feeders  is  necessary  on  the  Vancouver  end  to  obviate  the 
loss  on  line.  No.  4  B.  &  S.  trolley  wire  is  used,  with  the 
exception  of  the  short  line,  which  is  No.  2  B.  &  S.,  feed 
wires  No.  0000,  000,  00,  2  and  4,  of  which  there  is  on  poles 
138,100  lbs.  By  means  of  a  metallic  return  telephone  system 
with  instruments  on  all  cars  it  is  possible  to  call  up  the  power 
Louse  or  the  terminus  offices  from  any  pai  t  of  the  road. 

CARS. 

The  car  equipment  consists  of  two  Brill  passenger  cars,  26 
feet  bodies,  35  feet  over  all,  with  smoking  compartment,  full 
vestibuled,  on  Brill  steel  double  tracks,  fitted  with  two  30  h.  p. 
No.  16  Edison  single  reduction  motors,  electric  heaters  and 
brakes  ;  one  Brill  combination  baggage  and  passenger  car, 
dimensions  and  equipment  same  as  above  ;  four  Brill  passenger 
cars,  25  feet  bodies,  35  feet  over  all,  vestibuled,  on  Brill  steel 
double  trucks  fitted  with  2,  12a,  25  h.  p.  S.  R.  Edison  motors, 
heaters  and  electric  brakes.  The  above  cars  are  wide  and 
roomy  and  nicely  upholstered,  and  have  carried  at  Fair  time  1 10 
passengers  each.  Three  Patterson  &  Corbin,  St.  Catherines  pas- 
senger cars,  16  ft.  bodies,  on  Brill  trucks,  fiitted  with  two  15  h.  p. 
D.  R.  Edison  No.  6  motors.  One  freight  car,  23  feet  long,  fitted 
with  two  20  h.  p.,  No.  14  S.  R.  Edison  motors,  used  for  carrying 
rails,  ballast  and  heavy  freight  business.  The  usual  tower  cars, 
handcars,  railway  velocipedes  and  a  tank  car  are  in  the  barn. 

BUILDINGS. 

The  power  house  contains  boiler  room,  engine  room,  car  barn, 
machine  shop,  store  room  and  superintendent's  office. 

A  boarding  house  for  employees  is  erected  near  the  power 
house,  and  close  by  are  brick  oil  house,  blacksmith  shop,  etc. 

The  boiler  room  contains  tvvo  batteries  of  boilers,  comprising 
four  125  h.  p.  Doty  tubular  boilers  and  three  100  h.  p.  tubular 
boilers  (Ball  Engine  Co.),  to  which  are  connected  two  steel 
smoke  stacks,  90  and  60  feet  high  respectively.  A  track  is  run 
into  this  room  with  truck  carrying  four  cords  of  wood,  from 
which  the  fires  are  fed. 

Two  10  h.  p.  pumps  supply  the  boilers  with  surface  water 
from  large  tanks  sunk  in  the  ground,  the  water  has  to  pass 


through  a  500  h.  p.  feed  water  heater  for  the  large  boilers  and 
through  two  150  h.  p.  heaters  for  the  smaller  ones. 

The  engine  room  contains  two  250  h.  p.  "  Ideal"  high  speed 
engines,  belted  to  two  200  killowatt  500  volt  Edison  railway 
geneiators;  two  i5oh.  p.  highspeed  Leonard  liall  engines,  belted 
to  two  100  killowatt  500  volt  Edison  generators  ;  large  birds-eye 
maple  switch-board  fitted  with  the  usual  ammeters,  voltmeters, 
four  Westinghouse  automatic  switches  on  marble  bases,  also 
main  line  and  equalizing  switches. 

During  six  flays  water  famine  in  Vancouver  current  was  sup- 
plied to  the  Vancouver  street  railway  system,  9  miles  away, 
giving  slow  but  sure  transit. 

This  line  carries  all  the  Northern  Pacific  passengers  and 
baggage  from  southern  points  to  Vancouver,  and  does  a  very 
credit.'ible  business. 

The  city  service  of  Westminster  is  very  small  and  unprofitable 
largely  on  account  of  the  severe  grades  and  numerous  curves 
required  to  travel  from  south  to  north. 

It  is  the  intention  of  this  company  to  extend  their  line  to 
Sapperton,  one  mile  up  the  Eraser,  and  to  Lulu  Island,  some 
five  miles  down  the  Eraser,  where  it  will  do  an  immense  busi- 
ness with  the  farmers.  I  have  taken  ampere  readings  both  in 
power  house  and  on  cars  which  will  appear  later  in  this  paper, 
showing  the  great  difference  in  load  on  account  of  the  severe 
grades  on  this  road. 

The  officers  of  the  company  are:  D.  Oppenheimer,  President; 
B.  Douglas,  Vice-President  ;  P.  N.  .Smith,  Sec.-Treas.  ;  H.' 
Henlow,  agent. 

Mr.  D.  Oppenheimer,  the  president,  whose  portrait,  together 
with  that  of  Mr.  F.  E.  Handy,  the  general  Superintendent,  we 
present  to  our  readers  herewith,  is  one  of  the  most  public-spirited, 
large-hearted  men  of  the  city  and  province.  In  conjunction  with 
his  brother  he  has  built  up  one  of  the  largest  wholesale  grocery 
businesses  on  the  coast.  He  was  for  several  years  the  mayoi  cf 
Vancouver,  in  which  capacity  he  performed  valuable  service  on 
behalf  of  the  city.  His  purse  is  ever  at  the  disposal  of  philan- 
thropic objects.    As  President  of  the  Westminster  and  Van- 
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couver  Tramway  Co.,  he  has  manifested  his  ability,  and  is  held 
in  much  esteem  by  the  officials  and  employees  as  well  as  by  the 
travelling  public. 


PUBLICATIONS. 

The  publishers  of  the  Electrical  World  have  reduced  the  size  of  the  pages 
n  that  journal,  and  by  so  doing  have  greatly  improved  its  appearance  and 
enhanced  its  convenient  handling. 

Money  and  Risks  is  the  name  of  a  new  Canadian  monthly  journal  which 
has  been  established  to  succeed  The  Budget.  It  is  designed  to  be  an 
authoritative  review  of  insurance,  financial  and  commercial  opir.ion.  The 
first  number  is  creditable  in  appearance  and  ably  written.  The  price  of 
subscription  is  $2.00  per  year.  The  Parr  Press  Co.,  publishers,  78  Wel- 
lington Street  West,  Toronto. 


The  Brush  Electric  Co.,  of  Cleveland,  who  are  the  owners  of  most  of  the 
stock  of  the  Trenton  Electric  Company,  Trenton,  Ont.,  have  appointed  Mr. 
S.  M.  Wheeler  to  succeed  Mr.  W.  J.  Clarke,  as  manager  of  the  company. 
It  is  said  to  be  the  intention  of  the  Brush  Company  to  put  the  plant  in  a 
state  of  first-class  efficiency,  and  if  sufficient  encouragement  be  obtained,  to 
add  to  the  plant  machinery  to  supply  incandescent  lighting. 

An  enterprising  Montreal  electrical  supply  firm  are  ads'ertising  electric 
fans  for  a  new  purpose,  viz.,  that  when  placed  in  store  windows  and  con- 
nected from  an  incandescent  light  so  that  a  current  of  air  is  directed  against 
the  glass,  they  dispel  moisture  and  thus  prevent  the  window  from  being 
covered  with  frost.  Hitherto  the  business  season  for  electric  fens  has  been 
a  comparatively  short  one,  and  it  will  be  a  satis'action  to  supply  tirms  to 
know  that  use  has  been  found  for  them  in  winter.  \ 
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EDITOB'S  ANNOUNCEMENTS. 

Correspondence  U  invited  upon  all  topics  coming  legitimatelj'  within  the  scope  of 
this  iournal 
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CANADIAN  ELECTRICAL  ASSOCIATION. 


OFFICERS: 

President; 

J.  J.  WRIGHT,  Manager  Toronto  Electric  Light  Company. 

1ST  Vice-President  : 
K.  J.  DUNSTAN,  Local  Manager  Bell  Telephone  Company,  Toronto. 

2ND  Vice-Preside.\'T  : 
JOHN  CARROLL,  Sec-Treas.  Eugene  Phillips  Electrical  Works,  Montreal. 

Secretary-Treasurer  : 
C.  H.  MORTIMER,  Piibli.sher  Electrical  News,  Toronto. 

Executive  Committee  :  . 
D.  THOMSON,  Hamilton,  Ont.  \ 
D.  A.  .STARR,  Royal  Electric  Company,  Montreal. 
H.  O.  t'lSK,  Electrician  Electric  Light  Company,  Peterboro',  Ont. 
GEO.  BLACK,  G.  N.  W.  Telegraph  Co. ,  Hamilton. 
A.  B.  SMITH,  Inspector  Canadian  Board  Fire  Underwriters,  Toronto. 

L.  B.  McFARLANE,  Bell  Telephone  Company,  Montreal. 
T.  R.  ROSEBRUGH,  Lecturer  in  Electricity,  School  of  Practical  _^ 
Science,  Toronto. 
E.  C.  BREITHAUPT,  Berlin,  Ont. 
JOHN  YULE,  Manager  Guelph  Gas  and  Electric  Light  Company, 
Guelph,  Ont. 

THOS.  AHEARN,  of  Ahearn  &  Soper,  Ottawa,  Ont. 


MONTREAL  ELECTRIC  CLUB. 


OFFICERS; 

President,  W.  B.  Shaw,  -  Montreal  Electric  Co.  ' 

Vice-President.  H.  Woodman,         -  Montreal  Street  Railway  Co.  i 

Secretary,  James  Burnett,      ■         -  9  Shuter  Street. 

Treasurer,  L.  M.  PiNOLET,  -  1401  Dorchester  -Street. 


CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 


executive  board ; 

President,  G.  Hunt,        -  -  -  Montreal,  Que. 

Vice-President,  Wm  .Suiton,    -  ...  Toronto,  Ont. 

Secretary,  J.  J.  York,         -  Board  of  Trade  Bldg,  Montreal. 

Treasurer,  W.  G.  Blackgrove,       -  -  Toronto,  Ont. 

Conductor,  T.  King,  -  -  Dresden,  Ont. 

Door  Keeper,  F.  Roberts,      -      -         -  Ottawa,  Ont. 

TOftoNTO  Branch  No.  i. — Meets  and  and  4th  Friday  each  month  in 
Room  D,  Shaftesbury  Hall.  Wilson  Phillips,  President;  H.  E.  Terry, 
Secretary,  19  Hayter  street. 

Hamilton  Branch  No.  2.— Meets  ist  and  3rd  Friday  each  month,  in 
Maccabee's  Hall.  W.  Sweet,  President;  Wm.  Norris,  Secretary,  211 
Wellington  .Street  North. 

.Stratford  Branch  No.  3. — John  Hoy,  President ;  Samuel  H.  Weir, 
Secretary.  ' 

BtANPFORD  Branch  No.  4.— Meets  2nd  and  4th  Friday  each  month. 
Thos.  Pilgrim,  President ;  Joseph  Ogle,  Secretary,  Brantford  Cordage  Co. 


London  Branch  No.  5.— Meets  in  Sherwood  Hall  first  Thursday  and 
last  Friday  in  each  month.  ~  F.  Mitchell,  President ;  William  Meaden,  Sec- 
retary Treasurer,  533  Richmond  Street. 

Montreal  Branch  No.  i. — Meets  ist  and  3rd  Thursday  each  month, 
in  Engineers'  Hall,  Craig  street.  President,  Jos.  Robinson  ;  first  vice- 
president,  H.  Nuttall  ;  second  vice-president,  Jos.  Badger;  secretary,  J.  J. 
York,  Board  of  Trade  Building ;  treasurer,  Thos.  Ryan. 

St.  Laurent  Branch  No.  2. — Meets  ist  and  3rd  Tuesday  each  month, 
in  Mechanics'  Institute,  204  St.  James  street.  Matthias  Guimond,  Presi- 
dent ;  Alfred  Latour,  Secretary,  306  Delisle  street,  St.  Cunegonde. 

Brandon,  Man.,  Branch  No.  i. — Meets  ist  and  3rd  Friday  each 
month,  in  City  Hall.  A.  R.  Crawford,  President  ;  Arthur  Fleming, 
Secretary. 

Guelph  Branch  No.  6. — Meets  ist  and  3rd  Wednesday  each  month  at 
7;30.  p.m.   C.  Jorden,  President;  H.  T.  Flewelling,  Secretary,  Box  No  8. 

Ottawa  Branch,  No.  7.  —  Meets  2nd  and  4th  Tuesday,  each 
month,  corner  Bank  and  Sparks  streets  ;  J.  H.  Thompson,  President  ;  Wm. 
O'Brien,  Secretary. 

Dresden  Branch  No.  8. — Meets  every  2nd  week  in  each  month;  Thos. 
Merrill,  Secretary. 

Berlin  Branch  No.  9. — Meets  2nd  and  4th  Saturday  each  month  at 
8  p.  m.    W.  J.  Rhodes,  President ;  G.  Steinmetz,  Secretary,  Benin  Ont. 

Kingston  Branch  No.  10. — Meets  tw'ce  each  month  over  No.  i  Fire 
Station.    J.  Devlin,  President  ;  A.  Strong,  Secretary. 


ONTARIO  ASSOCIATION  OF  STATIONARY  ENGINEERS. 


BOARD  OF  examiners. 

President,  A.  E.  Edkins,  -  139  Borden  St.,  Toronto. 

Vice-President,  R.  Dickinson,       -       Electric  Light  Co. ,  Hamilton. 

Registrar,  A.  M.  WiCKENS,       -  -     280  Berkeley  st. ,  Toronto. 

Treasurer,  R.  Mackie,       -  -  28  Napier  st. ,  Hamilton. 

Solicitor,  J.  A.  McAndrews,  -  Toronto. 

Toronto— A.  E.  Edkin=,  A.  M.  Wickens,  E.  J.  Phillips,  F.  Donaldson. 

Hamilton — P.  Stott,  R.  Mackie,  R.  Dickinson. 

Peterboro' — S.  Potter,  care  General  Electric  Co. 

Brantford — A.  Ames,  care  Patterson  &  Sons. 

Kingston — J.  Devlin  (Chief  Engineer  Penetentiary),  J.  Campbell. 

London— F.  Mitchell. 

Information  regarding  examinations  will  be  furnished  on  application  to 
any  member  of  the  Board. 


The  annual  convention  of  the  National  Electric  Light  Associ- 
ation of  the  United  States  will  be  held  in  the  citv  of  Washington 
on  Feb  jrary  27th  and  28th,  and  March  ist. 


The  secretary  of  the  Montreal  Electric  Club  reports  requests 
from  New  Orleans,  St.  Louis  and  Toronto  for  copies  of  by-laws. 
The  first  named  place  has  started  an  electric  club  on  somewhat 
similar  lines.    We  tiust  Toronto  will  now  have  a  try  at  it. 


A  RECENT  number  of  the  Electro  Technicker  describes  an  im- 
provement in  arc  light  carbons,  as  used  by  the  firm-of  Krupp,  in 
Essen,  which  consists  in  saturating  the  carbon,  or  mixing  the 
carbon  paste  from  which  they  are  made  with  hongstic  acid  or 
tungstates. 


An  English  contemporary  draws  attention  to  the  fact  that 
many  stations  could  well  afford  to  change  their  transformers. 
This  is  no  doubt  the  case  in  Canada,  too,  where  the  old  type  of 
transformer  is  used,  which  is  on  practically  no  load  during  the 
day  and  probably  wasting  quite  a  lot  of  current  by  its  inefficiency. 


There  are  some  cities  in  Canada  in  which  electric  companies 
furnishing  power  supply  also  lamp  renewals  free  of  cost.  These 
companies  could  easily  settle  the  momentous  question  of  the 
"smashing  point"  of  lamps  by  reducing  their  price  for  current 
and  allowing  the  consumer  to  buy  his  lamps  when  and  where 
he  had  a  mind  to. 


At  McGill  College,  Montreal,  auni/ersity  extension  course 
of  twelve  lectures  on  electricity  will  be  delivered  by  Professor 
Cox.  This  is  a  step  in  the  right  direction.  Many  an  electrical 
student,  who  unfortunatelv  has  not  the  means  of  going  through 
college,  but  who  would  be  willing  to  study  hard,  has  no  chance 
of  so  doing,  his  time  being  occupied  during  the  day  by  his  woik, 
and  in  the  evenings  all  such  sourses  of  education  being  closed  up. 


In  the  case  of  the  Montreal  Street  Railway  Co.  versus  Le- 
boeuf,  wherein  the  latter  sued  the  former  for  a  car  not  stopping, 
hailed  at  a  street  corner,  the  Railway  Co.  were  fined  nominal 
damages  of  $5.00.  The  plaintiff's  other  contention  that  the  cars 
were  not  run  frequently  enough  as  per  their  contract  with  the 
city,  was  dismissed.  The  case,  however,  will  no  doubt  form  a 
precedent  for  others.  It  is  the  first  of  its  kind  which  has  come 
"P-   


The  expiry  of  the  main  patent  of  the  Bell  Telephone  Com- 
pany in  the  United  States,  which  has  just  taken  place,  has  been 
anxiously  looked  forward  to  for  two  or  three  years  past  by  com- 
panies and  individuals  eager  to  enter  into  competition  with  the 
company  in  the  manufacture  and  sale  of  telephone  instruments. 
In  futue  this  competition  will  be  likely  to  affect  the  prices  of 
telephones  for  use  in  private  systems,  but  otherwise  the  situation 
will  probably  remain  almost  unchanged,  as  it  has  done  in  Canada, 
where  the  Bell  patent  expired  several  years  ago. 
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The  General  Electric  Co.,  of  London,  Eng.,  speak  of  a  style 
of  lii^hting  by  inverted  arcs  which  they  have  introduced  into 
some  factories.  This  system,  we  believe,  has  never  been  tried 
in  this  country.  The  ceiling  and  walls  of  the  machine  shop  for 
instance  must  of  course  be  whitewashed.  The  light  is  thrown 
on  the  ceiling  by  a  strong  enamel  reflector,  thus  being  it  is  said 
perfectly  diffused  throughout  the  whole  shop,  the  light  bemg 
good  enough  for  even  working  at  a  lathe. 


It  may  be  interesting  to  some  to  know  that  incandescent 
lamps  may  be  artificially  colored  by  painting  them  with  col- 
lodion in  which  has  been  dissolved  analine  dye  of  any  color  re- 
quired, using  a  camel's  hair  brush.  It  is  better  to  have  the  cur- 
rent on  the  lamps  when  they  are  being  painted  as  the  slight 
heat  helps  to  dry  the  varnish  quickly.  These  would  be  useful 
for  decorative  purposes  during  the  holiday  season  but  the  color- 
ing is  notveiy  lasting.  Frosting  is  a  more  difficult  matter,  but 
a  fair  imitation  may  be  made  by  dipping  the  lamp  several  times 
into  a  strong  solution  of  Epsom  salts. 


It  is  said  to  be  the  intention  of  the  Dominion  Government  at 
the  approaching  session  of  Parliament  to  introduce  a  measure 
providing  for  the  inspection  of  electric  meters  in  the  same  man- 
ner as  gas  meters.  A  delegation  comprising  Mr.  C.  Berkeley 
Powell,  Standard  Electric  Co.,  Geo.  T.  McDonald,  Superinten- 
dent of  Fire  Alarm,  J.  W.  McRae  and  A.  A.  Dixon,  Chaudiere 
Electric  Light  Co.,  Ottawa;  Frederic  NichoUs,  General  Electric 
Co.,  Toronto  ;  D.  A.  Starr,  R.  A.  Ross,  Royal  Electric  Co., 
Montreal;  waited  upon  the  Controller  of  Customs  a  few  days  ago 
to  urge  the  passing  of  a  measure  for  this  purpose. 


The  position  of  an  expert  in  the  eyes  of  the  law  appears  to  be 
an  enviable  one.  The  Niagara  Cataract  Construction  Company 
refuse  to  pay  the  account  of  $10,000  rendered  by  Prof  Rowland 
of  Johns  Hopkins  University,  for  services  in  considering  and 
devising'  plans  for  the  construction  of  a  dynamo  of  5,000  h.  p.  to 
transmit  electric  power  from  Niagara  Falls  to  Buffalo.  The 
company  offered  to  pay  $3,500  as  the  outside  value  for  the 
services  rendered.  Thereupon  Prof.  Rowland  amended  his 
account,  charging  $150  per  day  for  the  entire  period  of  service, 
viz.,  six  months,  and  secured  a  verdict  for  $9,000.  Who  would 
not  wish  to  be  considered  an  expert? 


Our  contemporary  the  Electrical  Engineer  describes  at  some 
length  a  plant  installed  by  Donaldson  &  McRae,  a  Baltimore 
tirm,  in  the  Baltimore  offices  of  the  Postal  Telegraph  Cable  Co., 
consisting  of  storage  batteries  to  take  the  place  of  the  usual 
gravity  cells.  Motor  generators,  it  is  true,  also  dynamos,  have 
done  this  work  perfectly,  but  we  doubt  whether  the  storage 
battery  even  for  such  work  is  reliable  enough.  The  cells  are 
new  ones  also,  and  it  would  be  well  to  wait  the  results  of  several 
months'  tests  before  taking  this  as  a  criterion  in  other  cases. 
Messrs.  Donaldson  &  McRae  claim  great  things  for  their  new 
storage  battery,  and  while  it  may  be  quite  true,  yet  thee  have 
been  so  many  storage  batteries  rise  with  the  sun  only  to  go  down 
again  when  it  sets,  that  people  may  be  pardoned  for  being 
somewhat  skeptical. 


A  Montreal  dispatch  published  in  the  daily  papers 
last  week  stated  that  the  Canadian  Pacific  Railway  Company 
had  decided  to  substitute  the  electric  trolley  for  locomotives  on 
some  divisions  of  their  road  through  the  Rocky  Mountains,  and 
that  the  contract  for  motors,  etc.,  for  this  purpose  had  already 
been  let.  As  the  result  of  personal  enquiries  made  by  our 
agents  in  Montreal,  the  Electrical  News  is  able  to  state 
the  facts  of  the  case,  which  are,  that  the  C.  P.  R.  managers  / 
recently  sent  one  of  their  engineers  to  the  Rocky  Mountains  to 
investigate  and  report  on  the  feasibility  of  using  electricity  for 
this  purpose,  and  he  has  reported  favorably.  Should  the  experi- 
ment be  tried,  it  will  be  watched  with  world-wide  interest  by 
those  interested  in  the  possibility  of  electricity  superseding 
steam  for  railroad  locomotion. 


contract  terminable  at  a  stated  time.  In  the  absence  of  any 
authoritative  definition  of  the  word,  the  compromise  above  men- 
tioned was  agreed  upon. 


MOONLIGHT  SCHEDULE  FOR  FEBRUARY. 


Day  of 
Month. 


I 

2 

3 
4 
5 

6 

7 
8 

9 
10 
1 1 
12 
13 
14 
'5 
16 

17 
18 

19 
20 
21 
22 

23 
24 

25 
26 

27 
28 


Light. 


H.M. 
P.  M.  5.30 

,,  S-30 

n  5.30 

"    5  30 

M  5.30 
5.30 

n  5.30 

„  5.30 

„  5.40 

r,  7.30 

n  9-30 

11  10.40 

II  11.00 

II  11.40 

A.M. 


No 
No 
No 

P.  M 


1.30 
3.20 
lighL 
light, 
light. 
•  540 
5.40 
5.50 
6.00 
6.00 
6.00 
6.00 
6.00 


Extinguish. 


A.M. 


H.M. 

6.00 
6.00 
6.00 
5.00 
6.00 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 


5.40 
II  5.40 
II  5.40 

No  light. 

No  light. 

No  light. 
P.  M.  8.30 
,1  9.30 
I,  10.30 
„  11.30 

A.M.  1. 00 

,1  1.30 

II  2.30 

n  3.40 


No.  of 
Hours. 


Total, 


H.M. 

12.30 
12.30 
1.230 
12.30 
12.30 
12.20 
12.20 
12.20 
[  2. 10 
10  20 
8.20 
7.10 
6.50 

I. 

I  6.00 
4. 10 
2.20 


2.50 
3-50 
4.40 

5-30 
7.00 
7-30 
8.30 
9.40 


2.0620 


In  a  lecent  issue  we  referred  to  the  fact  that  the  appeal  of  the 
Consumers'  Gas  Company,  the  Toronto  Electric  Light  Company 
and  the  Incandescent  Light  Company,  of  Toronto,  against  the  as- 
sessment levied  for  the  first  time  on  their  mains,  wires,  poles, 
etc.,  in  the  streets  of  Toronto,  was  being  argued  before  the 
County  Judge,  whose  decision,  being  final,  would  form  a  pre- 
cedent for  the  guidance  of  other  municipalities.  The  argument 
has  resulted  in  the  case  of  the  Gas  Company,  in  the  confirma- 
tion of  the  assessment  of  half  a  million  dollars  on  mains  and 
plant.  In  the  case  of  the  Toronto  Electric  Light  Company  and 
the  Incandescent  Light  Company,  of  Toronto,  an  agieement  was 
arrived  at,  under  which  these  companies  has  consented  to  an  •is- 
sessment  of  $50,000  each  upon  their  property.  Under  a  by- 
law of  the  city,  machinery  and  plant  of  manufacturing  companies 
is  exempt  from  taxation  except  in  the  case  of  companies  who 
hold  franchises  from  the  city.  It  was  claimed  by  the  assess- 
ment commissioner  that  the  electric  companies  held  city  fran- 
chises and  were  therefore  subject  assessment.  The  companies 
disputed  the  correctness  of  the  commissioner's  interpretation 

f  the  word  "Franchise."  They  contended  the  word  to  mean 
permanent  privilege  conferred  by  the  city,  as  distinct  from  a 


SPARKS. 

The  Lethbridge  &  Cardstone  Telephone  Co.,  Lethbridge,  N.  W.  T. ,  are 
seeking  incorporation. 

The  Carberry  electric  light  plant,  owned  by  Thomas  Oliver,  is  reported 
to  have  been  seized  by  the  sheriff. 

The  Bertram  Engine  Works  Co.,  Toronto,  has  been  granted  provincial 
incorporation,  with  a  capital  of  $300,000. 

Mr.  F.  W.  Mount,  secretary  of  the  electrical  department  of  the  St.  John, 
N.  B. ,  Gas  Company,  has  patented  in  the  United  States  a  device  for  secur- 
ing perfect  regulation  of  automatic  engines  when  run  in  pairs. 

The  contract  between  the  city  of  Hamilton  and  the  Hamilton  Electric 
Light  and  Power  Company  will  terminate  on  the  first  of  September  next. 
The  city  authorities  are  talking  of  purchasing  the  necessary  plant  to  do 
their  own  lighting. 

The  Board  of  Trade  of  London,  Ont. ,  appointed  a  committee  at  a  recent 
meeting  to  wait  on  the  Council  and  the  Street  Railway  Company  with  a 
view  to  securing  the  substitution  of  electricity  for  horse  power  on  the  street 
railway  of  that  city. 

Mr.  F.  V.  Hedenburg,  superintendent  of  the  Canadian  General  Electric 
Company's  lamp  works  at  Hamilton,  was  recently  made  the  recipient  of  a 
couple  of  handsome  presents  from  ihe  employees  of  the  factory,  expressive 
of  their  appreciation  of  his  many  admirable  qualities. 

A  convention  is  said  to  have  taken  place  at  St.  Catharines  a  few  days  ago 
between  some  Buffalo  gentlemen  and  the  promoters  of  the  Hamilton, 
\  Grimsby  and  Beamsville  Railway,  in  relation  to  the  scheme  for  utilizing  for 
\  electrical  purposes  the  waste  power  at  the  DeCew  Falls,  near  St.  Catharines. 

The  Royal  Electric  Co.  is  said  to  be  bringing  suit  against  the  Montreal 
Street  Railway  Company  for  $27,626.07,  the  amount  of  expense  to  which 
the  plaintiffs  allege  they  have  been  put  by  reason  of  interference  with 
their  underground  return  wires  by  the  placing  underground  of  the  Street 
Railway  Company's  return  wires. 

From  some  correspondence  recently  appearing  in  a  Halifax  paper,  there 
seems  to  have  sprung  up  a  feud  between  the  electric  lighting  company  and 
the  telephone  company  at  Truro,  Nova  Scotia,  as  a  result  of  which  the 
former  have  gone  into  the  telephone  business,  and  the  latter  are  said  to  be 
preparing  to  furnish  electric  light.  Meanwhile  the  citizens,  as  usual,  are 
trying  to  squeeze  all  they  can  out  of  both  companies. 

Notice  is  given  that  application  will  be  made  to  the  Legislative  Assembly 
of  British  Columbia,  at  its  next  session,  for  an  act  to  incorporate  a  company 
for  the  purpose  of  acquiring  all  property,  both  real  and  personal,  tolls, 
rights,  privileges  and  franchises  of  the  Vancouver  Electric  Railway  and 
Light  Company,  with  power  to  purchase  or  lease  the  property  and  fran- 
chises of  and  amalgamate  with  any  other  railway  or  lighting  companies. 

Notice  is  given  that  application  will  be  made  at  the  next  session  of  the 
Dominion  Parliament  for  an  Act  to  incorporate  "  The  Niagara  Falls  Elec- 
tric Railway  Bridge  Co.,"  to  build  a  bridge  across  the  Niagara  River  at 
some  point  between  Niagara  Falls  and  the  whirlpool  rapids,  and  to  operate 
thereon  an  electric  railway  system,  with  power  to  connect  with  the  electric 
railways  on  both  sides  of  the  river. 


PERSONAL. 


Mr.  F.  H.  Badger,  jr.,  who  is  well  known  in  Canada  from  his  long  con- 
nection with  the  Royal  Electric  Co..  of  Montreal,  has  resigned  his  position 
of  superintendent  of  the  lighting  department,  and  accepted  that  of  general 
manager  ot  the  Montmorency  Electric  Power  Co.,  of  Quebec.  This  com- 
pany is  largely  increasing  the  capacity  of  its  system  by  the  erection  of  a 
new  station  to  be  equipped  with  new  machinery. 


i8 
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NOTES  ON  THE  THOMSON-HOUSTON  ARC  DYNAMO.* 

By  James  Burnett. 

The  dynamo  used  in  the  Thomson-Houston  system  of  arc  lighting  is  the 
result  of  a  long  series  of  experimenting,  covermg  a  range  of  years,  1880  to 
1885,  principally  through  the  efforts  of  Professor  Elihu  Thomson,  of 
Philadelphia,  Pa.,  and  Lynn,  Mass. 

The  machine  as  it  stands  to-day  does  not  bear  much  resemblance  to  the 
earlier  types,  as  from  time  to  lime  a  great  amount  of  labor  and  painstaking 
research  h,\s  been  devoted  to  it  ;  changes  in  design  have  been  the  conse- 
quence. The  result  has  been,  however,  to  make  it  the  foremost  arc  dynamo 
in  the  world  at  the  present  time. 

The  efficiency  of  this  machine  is  about  80%  at  full  load,  which  at  first 
sight  may  appear  rather  low,  but  in  a  high  tension,  open  circuit  coil 
dynamo  of  this  type,  this  apparently  low  figure  occurs  from  the  space 
required  by  increased  insulation  and  large  amount  of  wire  on  the 
armature  and  fields.  The  large  dinmeter  of  the  fields  and  the  opening  in 
the  center,  necessary  to  get  sufficient  periphery  speed,  partly  explain  this 
result.  Other  reasons  are,  that  the  field  magnets  are  of  cast  iron,  of  lew 
permeability,  where  the  limit  of  B  's  soon  reached,  and  as  the  fields 
of  this  dynamo  are  supersaturated  at  full  load,  other  causes  of  inefficiency  are 
explained.  Heavy  leakage  of  lines  of  force,  and  the  fact  that  the  armature 
is  short  circuited  lor  a  brief  period  at  every  revolution,  as  explained  later, 
all  reduce  the  efficiency  figure. 

Notwithstanding  these  apparent  discrepancies,  the  machine  is  a  great 
.  success  as  proved  by  its  enormous  sale,  competent  authorities  stating  that 
nearly  half  the  arc  lighting  in  the  world  is  done  by  this  dynamo  and  the 
same  make  of  arc  lamps.    There  can  be  no  doubt  that  these  things  were 


amply  considered  by  the  designers,  and  that  the  machine  is  the  most 
economical  on  the  market  on  account  of  its  practibility  of  operation,  and 
comparative  freedom  from  trouble  and  repairs.  Though  of  a  somewhat 
complicated  design,  it  only  requires  a  fair  amount  of  attention  on  the  part 
of  the  attendant,  which  1  might  say  is  not  always  accorded  it. 

We  will  mw  pass  on  to  the  principal  features  of  the  dynamo,  which  are  : 
the  three-part  commutator,  the  three  coil  armature,  the  automatic  regulator 
and  the  automatic  blower. 

The  commutator  is  of  the  "air  insulated"  type,  and  consists  mainly  of 
three  segments,  with  about  gap  between  each.  These  are  made  of  extra 
quality  copper.  The  connections  are  readily  detached,  and  the  segments 
are  numbered  to  prevent  mistakes  in  connecting  up. 

The  armature  is  a  "sticker"  for  a  novice,  and  in  the  older  type,  the 
winding  is  most  pemilifir — starting  from  the  pulley  end  from  a  common 
junction  as  shown  in  Fig.  i,  and  wound  over  the  laminated  iron  core  and 
spider  longitudinally  with  the  shaft  in  three  main  divisions.  Each  division 
is  appro  imately  120°  apart.  The  winding  is  done  in  such  a  manner  as  to 
make  each  coil  electrically  equidistant  from  the  iron  core.  This  is  neces- 
sary, as  at  certain  positions  of  the  armature,  coils  are  placed  in  parallel  with 
one  another,  and  injurious  heating  is  thus  prevented,  which  would  otherwise 
ensue.  In  the  latest  type  of  armature  manufactured  by  this  company,  the 
winding  takes  the  form  of  a  Gramme  ring,  rounded  on  the  outside,  so  as  to 
closely  adhere  to  the  cup  shaped  fields,  which  are  retained.  The  opposite 
coils  are  connected  together,  of  course,  and  the  coils  are  rectangular  in 
cross-section,  being  in  the  M  D  type,  15  layers  deep  and  11  wires  wide. 
These  are  held  on  in  both  old  and  new  types,  by  very  heavy  and  wide  bind- 
ing wires.  The  ventilation  of  this  ring  armature  is  excellent,  and  its  con- 
struction facilitates  the  repairing  of  a  damaged  part. 

The  machine  is  series  wound  as  shown  in  the  diagram  ;  a  switch  is  pro- 
vided for  short  circuiting  the  armature,  when  we  want  to  shut  down  the 


dynamo.  This  is  a  better  way  than  opening  the  circuit  at  the  wall  switch, 
as  by  doing  this,  the  sudden  discharge  from  ihe  fields  may  perforate  the 
insulation  anrl  spoil  the  machine.  Tlie  Royal  Electric  Company  provide 
another  switch  which  is  very  serviceable.  It  short  circuits  a  ceitain  number 
of  layers  of  the  winding  on  one  field,  and  thus  increases  the  range  of  the 
regulator.  .The  functions  of  the  blower  are  needed  when  the  slanting 
brushes,  characteristic  of  this  dvnamo,  short  circuit  an  active  coil.  When 

*  Paper  read  before  the  Montreal  Electric  Club. 


this  oocurs,  a  knife-like  blast  of  cold  air  is  delivered  at  the  gap  where  the 
arc  is  established,  the  result  being  the  rupture  of  the  arc. 

The  automatic  regulator  is  the  very  soul  of  this  system,  and  to  it,  to  a 
great  extent,  the  success  of  the  Thomson-Houston  system  of  arc  lighting  is 
due,  A  reference  to  the  diagram  will  show  its  operation.  Its  functions 
may  be  described  as  r.rising  or  lowering  the  electro-motive  force,  at  ihe 
terminals  of  the  dynamo,  in  response  to  increases  or  otherwise  in  the  num- 
ber of  lamps  on  the  circuit,  or  of  changes  in  the  length,  and  consequent 
resistance  of  the  aics.  When  lamps  are  thrown  off,  by  being  short-circuited, 
as  is  usually  the  case,  the  current  (normally  6.6  amperes  for  a  1200  candle 
power  lamp  and  9  5  amperes  for  a  2000  candle  power  lamp)  becomes  ex- 
cessive, and  the  solenoid  B  (see  diagram,)  raises.  This  opens  the  silver- 
mounted  switch,  and  the  bulk  of  the  current  passes  through  ihe  powerful 
controlling  magnet.  Thi-  magnet  with  paraboloidally  shaped  end,  attracts 
a  cast  iron  armature  below  it,  and  by  means  of  an  elaborate  set  of  chain 
work,  it  moves  the  4  brushes  set  tangentially  to  the  face  of  the  commutator. 
'Ihe  two  "  leading"  (top)  brushes  are  moved  about  thn  e  times  as  fast  as 
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the  two  "following"  (side)  brushes.  The  result  of  this  is  that  the  most 
active  coil  on  the  armature  is  sooner  cut  out  of  action,  and  put  in  parallel 
with  a  weaker  one.  To  prevent  flickering  of  the  lights,  a  dash-pot  filled 
with  glycerine,  is  used  to  dampen  the  regulator's  movements.  A  carbon 
shunt  E,  of  about  the  same  resistance  as  the  magnet  referred  to,  is  inserted 
in  the  switch  to  prevent  injurious  sparking  when  the  switch  is  opened. 

Diagram  3  shows  the  behavior  of  the  current  during  one  revolution  of  the 
armature.  It  will  be  noticed  that  the  lines  fall  below  zero  six  times  during 
each  revolution.  (This  is  at  lull  load  on  a  10  light  1200  candle  power 
dynamo).  This  "  dip  "  is  the  result  of  the  short  circuit  caused  by  the  arc, 
at  the  commutator,  as  before  mentioned.  The  polarity  of  the  field  magnets 
is  then  reversed  to  a  certain  extent,  for  only  a  short  period  of  time,  which 
time  depends  a  great  deal,  of  course,  on  the  conductivity  of  the  arc  and  the 
strength  and  eftectiveness  of  the  air  blast.  This  is  probably  the  reason 
this  machine  will  not  run  separately  excited.  No  injurious  effects  occur 
from  this  reversal,  as  by  looking  at  the  diagram  No.  3  it  w  11  be  seen  that 
the  area  of  the  space  enclosed  by  the  dip  is  practically  ni/.  The  steadying 
power  of  the  large  masses  of  cast  iron  in  the  fields  of  a  series  dynamo,  giv- 
ing intermittent  or  fluctuating  currents,  is  well  known.  Curves  ha\ebeen 
plotted,  comparing  current  with  potential,  showing  a  rema.-kable  similarity, 
which  is  attributed  to  these  large  fields. 

Diagram  2  illustrates  a  section  of  this  field. 

I  think  that  a  few  remarks  as  to  the  running  of  this  plant  may  not  be  as- 
tray. The  construction  and  theory  of  this  dynamo  should  be  well  under- 
stood by  the  person  in  charge.  Much  trouble  will  be  avoided  by  this,  and 
if  trouble  should  happen,  it  can  be  at  once  remedied.  On  starting  up,  the 
regulator  lever  should  be  first  raised.  Noi  njurious  effects  cart  then  ensue  if 
a  short  circuit  happen  to  be  upon  the  line,  as  the  brushes  are  collecting 
at  a  period  of  minimum  activity.  Grounds  should  be  carefully  avoided  and 
frequently  tested  for.  1  he  dashpot  should  not  be  allowed  to  get  too  stiff  in 
its  action,  as  when  lamps  are  turned  off  either  at  the  switch-board  or  on  the 
line,  an  excess  of  current  will  flow  for  a  while  till  the  regulator  reduces  it. 
On  an  ordinary  arc  circuit  no  bad  effect  would  result,  but  on  a  1  ne  with 


AUTOMATIC 


HEGULATOR. 


Fig.  4. 

distributor  boxes,  and  incandescent  lamps  in  series-parallel,  the  lamps  are 
liable  to  be  destroyed.  A  little  alcohol  added  to  the  glycerine  usually  has 
the  desired  effect. 

Flashing  at  the  commutator  is  often  a  source  of  trouble,  on  this  dynamo, 
and  may  occur  from  a  variety  of  ciuses,  such  as  a  large  and  sudden  varia- 
tion of  speed,  the  commutator  not  being  set  aright  at  the  start,  or  a  blower 
out  of  order.  These  are  the  most  frequent  causes.  A  wing  may  not  work 
freely  or  is  worn  unevenly,  and  possibly  the  air  jet  is  not  directed  to  the 
right  point.  A  slight  shifting  of  the  commutator  may  remedy  it,  but  ihis  of 
course  is  supposed  to  be  set  aright  in  the  factory  before  shipping,  and  not  to 
be  changed  after  then.    It  should  be  borne  in  mind  that  shifting  the  com- 
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mutator  not  has  the  same  effect  as  raising  the  regulator.  In  the  first  case 
the  brushes  have  the  same  relation  to  each  other,  and  in  the  latter  they  do 
not.  When  brushes  are  put  on  the  dynamo,  they  should  be  set  exactly  to 
guage,  viz.,  4^  inches  from  the  holder.  After  using  for  some  time,  the  seg- 
ments invariably  have  a  hollow  near  the  gap,  which  is  often  a  source  of 
trouble,  through  the  brushes  being  too  springy  ;  an  easy  and  practical 
remedy  is  to  insert  a  piece  of  cotton  waste  underneath  the  holder  and  over 
the  brush,  wedged  in  tightly. 

The  three  lead  wires  which  come  through  the  shaft  from  the  armature 
have  different  colored  braided  coverings,  viz.,  red,  white  and  blue,  which  go 
to  segments  marked  i,  2,  3,  respectively.  Care  must  be  taken  to  return 
them  to  their  proper  places,  as  results  will  be  had  that  were  not  thought  of 
by  the  designers.  Loose  contacts  should  be  guarded  against,  and  though 
broadly  sp.aking,  contacts  on  an  arc  circuit  do  not  require  much  carrying 
capacity,  there  are  one  or  two  which  should  be  guarded  against.  One  is  the 
triple  binding  post  at  the  end  of  the  field,  marked  P  on  the  diagram.  Any 
resistance  interposed  here,  has  the  result  of  cutting  out  the  large  magnet, 
and  the  regulator  may  not  work  from  this  cause.  The  carbon  shunts  may 
also  be  damaged. 

Only  the  best  mineral  oil  should  be  used,  especially  in  the  blower,  where 
thin  oil  must  be  used.  The  gauze  wire  in  the  inlet  of  the  blower,  should 
be  frequently  cleaned  from  impurities. 

In  conclusion — a  carejjil  study  of  this  dynamo  will  repay  itself. 


QUESTIONS  AND  ANSWERS. 

A  correspondent  asks  : — 

1.  What  proportion  should  the  piston  rod  of  an  engine  be  to 
the  piston? 

Answer. — The  problem  is  one  upon  which  there  are  differ- 
ences of  opinion.  A  little  consideration  will  show  the  difficulty. 
The  load  is  on  the  piston,  and  the  resistance  is  at  the  cross-head, 
hence  the  length  should  be  taken  into  account.  Then  it  is  not 
enough  that  the  rod  will  not  break,  but  it  mus*.  not  bend  at  all, 
for  if  it  does  it  will  spoil  the  packing  at  the  cylinder  gland,  in- 
crease friction,  and  do  other  mischief.  The  material  of  which 
the  rod  is  made  is  subjected  at  one  time  to  a  pulling  strain  and 
the  next  instant  to  a  compressing  one.  The  following,  is  how- 
ever, a  good  safe  rule  for  diameter  of  piston  rod  : — For  a 
wrought  u-on  rod,  multiply  the  diameter  of  the  cylinder  in  inches 
by. 01 8  and  by  the  square  root  of  the  highest  steam  pressure. 
Example : — The  cylinder  is  30  inches  in  diameter,  and  the  boiler 
pressure  100  lbs. — what  should  be  the  diameter  of  a  wrought 
iron  piston  rod  and  of  a  steel  one?  By  the  rule,  multiply  30  by 
.018  and  by  the  square  root  of  100. — 30  x  .018  x  10=  5.4  ins. 
diameter.  For  steel,  instead  of  .or8,  use  the  figures  .012 — 30  x 
.012  X  10  =  3.6  inches,  for  a  steel  rod. 

2.  What  rule  can  I  go  by  to  plan  out  the  crank  pin  and  cross- 
head  pin  of  an  engine? 

Answer. — The  crank  pin  in  a  single  crank  is  like  a  beam  fixed 
in  the  one  end  and  the  load  uniformly  distributed,  or  it  may  all 
come  on  outer  end.  It  must,  however,  be  sufficiently  rigid  not 
to  bend  in  the  slightest  degree.  The  following  is  a  safe  rule,  and 
will  give  rather  larger  sizes  than  are  usually  found,  but  as  steam 
pressures  and  speed  of  engine  are  increasing,  it  will  be  found 
necessary  to  increase  size  of  crank  pin  : — For  diameter  of  pin, 
multiply  diameter  of  cylinder  by  .02  and  by  square  root  of  highest 
steam  pressure.  Example  : — For  30-inch  cylinder  with  steam  at 
100  pounds  pressure,  what  diameter  should  the  crank  pin  be? 
30X.02X  10  =  6  inches.  The  length  m.iy  be  varied  from  about 
same  as  diameter  to  one  and  a  half  times  diameter,  but  the  diam- 
eter and  length  should  be  checked  by  the  following  method: — 
The  total  pressure  on  the  pin  must  not  force  out  the  oil,  and  to 
ensure  this,  the  pressure  must  not  exceed  1200  lbs.  per  sq.  inch 
of  surface.  In  the  example,  a  30  inch  cylinder  with  100  lbs.  per 
sq.  inch  on  piston  will  exert  a  pressure  of  70,686  pounds  on  the 
crank  pin,  and  that  the  pressure  shall  not  exceed  1200  pounds 
per  sq.  inch,  70,686  divided  by  1200,  gives  67. — That  is,  the 
diameter  of  crank  pin  multiplied  by  its  length,  should  give  67. 
If  the  crank  pin  be  made  6-inch  diameter,  then  its  length  should 
be  \o%  inches.  It  would  be  better,  however,  to  increase  the 
diameter  to  say  "jYz  inches,  and  make  the  length  9  inches.  The 
cross  head  pin  may  be  smaller  than  the  crank  pin,  as  it  is  usually 
supported  on  both  sides,  and  as  the  motion  is  so  much  less,  the 
oil  is  not  so  ready  to  be  forced  out. 

3.  What  amount  of  surface  of  the  cross  head  should  be  in  con- 
tact with  the  guides? 

Answer. — The  principle  here  is,  that  the  pressure  on  the 
guides  should  not  force  out  the  oil.  The  pressure  on  the  guides 
varies  with  the  proportionate  length  of  connecting  rod,  to  crank. 
Short  connecting  rods  throw  a  heavier  pressure  on  the  guides 
than  long  ones.  The  pressure  may  be  estimated  to  vary  from 
one  fourth  to  one  eighth  of  the  total  pressure  on  the  piston  when 
at  the  middle  of  its  stroke.  To  find  the  area  of  sliding  surface, 
multiply  the  area  of  cylinder  by  the  avera;^e  steam  pressure,  on 
piston,  and  divide  by  four.  That  will  give  the  total  pressure  on 
the  sliding  surface  ;  then  by  allowing  about  100  lbs.  per  sq.  inch 
as  a  suitable  pressure,  the  area  is  just  one  hundredth  part  of  the 
total  pressure.  In  some  locomotives  the  slides  are  so  large  that 
the  pressure  amounts  to  only  40  lbs.  per  sq.  inch.  The  larger 
the  sujface,  the  less  wear  there  will  be. 


In  the  December  number  of  the  Electrical  News,  Mr. 
Joseph  Ogle,  of  Brantford,  Ont.,  gave  a  description  of  the  heat- 
ing system  in  use  in  the  factory  in  which  he  is  employed  as  en 
gineer,  and  asked  for  an  expression  of  our  opinion  as  to  certain 
proposed  improvements.  Our  reply  to  Mr.  Ogle's  inquiries  was 
also  published  in  our  December  number.    We  have  since  re- 


ceived the  following  letter  from  him  on  the  subject  :  En- 
closed you  will  find  a  rough  sketch  of  our  heating  system.  .Since 
I  wrote  you,  you  will  notice  we  have  changed  the  4  in.  header  to 
a  6  in.;  we  had  also  the  header  tapped  on  both  sides  with  the  five 
I X  "1-  pipes,  leading  around  the  factory  to  the  opposite  side, 
these  each  having  a  separate  2  in.  drip  but  only  for  a  few  feet 
where  they  are  connected  and  lead  the  remainder  of  the  way 
through  one  2  in.  pipe.  Will  you  kindly  express  your  opmion 
on  the  change.  If  you  would  suggest  any  further  change,  kind- 
ly explain  fully  the  reasons  for  the  same,  if  any. 

Answer. —  Mr.  Ogle  has  not  yet  carried  out  quite  correctly 
our  former  suggestions.  I.  One  6  in.  header  supplies  the  two 
coils.  A  separate  header  to  each  would  have  been  better  and 
would  have  enabled  him  to  control  the  amount  of  steam  going  to 
each. 

2.  The  returns  should  not  be  joined  together,  but  should  be 
dropped  down  as  vertically  as  possible. 

3.  The  returns  should  not  dischaige  into  the  heater,  hut  may 
be  led  into  a  low  tank  from  vvfhich  the  water  may  be  lifted. 

4.  There  should  not  be  a  rising  pipe  from  the  return,  open  to 
to  the  air.  In  a  vvell  proportioned  exhaust  steam  heating  coil, 
there  will  be  at  times,  a  partial  vacuum,  that  is,  the  pressure  in- 
side the  coil  will  be  below  atmospheric  pressure.  Hence  to  get 
the  water  discharge  from  the  coil,  the  return  pipe  must  be  led 
down,  so  that  the  weight  of  water  may  overcome  the  resistance, 
offered  to  the  discharge  by  the  difference  in  pressure.  For  the 
same  reason  all  connection  between  the  atmosphere  and  the  re- 
turn pipe  should  be  avoided,  and  the  return  from  each  coil 
should  discharge  under  water.  There  should  be  a  valve  at  the 
steam  header  end  of  coil,  so  that  when  engine  is  stopped,  by  the 
opening  of  this  valve  air  may  be  admitted  to  the  coil,  to  make 
sure  that  all  the  water  will  be  disch  arged  before  the  temperature 
falls  low  enough  to  freeze  up  the  coil.  The  pipes  should  have  a 
good  fall  from  the  steain  end  to  the  discharge  end. 


ELECTRIC  WATER  WHEEL  REGULATOR. 

The  accompanying  illustration  represents  an  electric  device 
for  controlling  the  speed  of  water  wheels.  The  device  consists 
of  a  regulator,  a  high-speed  engine  governor,  and  a  gravity 
battery  with  its  circuit.  The  regulator  is  strong  enough  to  con- 
trol the  gates  of  water-wheel,  and  receives  its  power  directly 
from  the  wheel.  It  is  also  so  sensitive  that  the  battery  current 
will  cause  it  to  act  upon  the  gates.  The  engine  governor  is 
simply  used  as  an  indicator,  and  as  the  pointer  rises  or  falls  with 
the  slightest  variations  of  speed,'  it  touches  a  contact  point,  and 


Electric  Water  Wheel  Govern'or. 


this  telegraphs  the  regulator  which  way  to  move  the  gates.  The 
engine  governor  is  always  belted  to  the  shaft  to  be  governed,  so 
that  variations  due  to  transmission  do  not  affect  the  driven  ma- 
chinery. There  is  no  limit  to  the  distance  that  may  be  between 
engine  governor  and  the  regulator.  It  is  claimed  that  by  means 
of  switches,  perfect  control  of  v\  heel  can  be  had  from  any  point 
in  or  out  of  plant  or  factory. 

Messrs.  Wm.  Kennedy  &  Soiis,  of  Owen  Sound,  Ont.,  who 
are  the  manufacturers  and  vendors  of  this  device  in  Canada,  in 
answer  to  our  enquiries  concerning  it,  write:  "We  have  been 
watching  the  record  of  these  governors  for  the  last  two  or  three 
years  and  feel  sure  that  they  have  no  equal  as  a  water-wheel 
regulator,  hence  the  reason  for  our  taking  hold  of  them.  For 
electric  work,  we  feel  sure  that  they  will  give  satisfaction  and 
greatly  improve  the  service  when  the  motive  power  is  water. 
We  give  thirty  days'  trial  of  the  tnachmes  when  they  pre 
placed  by  us  before  they  are  taken  off  our  hands  as  a  guarantee 
that  they  will  do  the  work.  We  are  fitting  one  to  the  water- 
wheel  of  the  power  house  plant  which  we  have  almost  completed 
at  the  Canadian  Soo." 
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ENGINES  FOR  ELECTRICAL  WORK. 

Amherst,  N.  S.,  January  26th,  1894. 

Editor  Canadian  Electrical  News. 

Dear  Sir, — Mr.  J  H.  Killey,  in  his  letter  published  in  your  January 
number,  thinks  he  may  be  expected  to  give  an  unbiased  opinion  of  what  has 
come  under  his  observation  in  regard  to  high  speed  vs.  slow  speed  engines. 
I  hope  no  one  will  doubt  the  sincerity  of  the  statements  expressed  by  any  of 
those  who  have  ventured  to  state  their  views  through  your  valuable  columns 
on  this  important  subject,  but  it  is  possible  thai  any  or  all  of  us  may  not 
have  had  so  wide  experience  with  the  various  classes  of  engines  as  would 
enable  us  to  decide  this  question  positively  of  our  own  knowledge.  For  my 
own  part,  although  1  have  had  a  somewhat  varied  experience,  and  could  name 
many  instances  of  good  and  bad  performances  of  both  slow  and  high  speed 
engines,  I  would  feel  unwilling  to  express  an  opinion  based  entirely  on  my 
own  experience  ;  and  although  I  have  no  doubt  iVlr.  Killey's  experience,  as 
he  states,  has  been  unfavorable  to  the  high  speed  engine,  1  feel  sure  he  has 
not  had  an  opportunity  of  observing  or  testing  the  best  engines  of  this  type. 
The  statement  he  makes  in  regard  to  the  high  speed  engine  taking  lbs. 
of  coal  per  I.  H.  P.  per  hour  shows  that  he  has  not,  because  it  is  a  well 
known  fact  that  high  speed  engines  are  in  use  that  develop  an  I.  H.  P.  with 
15  lbs.  of  water  per  hour,  which,  with  ah  evaporation  of  10  lbs.  of  water  per 
pound  of  coal,  would  give  1.5  lbs.  of  coal  per  I,  H.  P.  per  hour,  and  it  is  a 
common  practice  in  the  United  States  to  guarantee  20  lbs.  of  water  per  I. 
H.  P.  per  hour  for  high  speed  compound  engines.  I  have  no  doubt  there 
are  simple  high  speed  engines  of  small  size  using  4%  lbs.  of  coal  per  I.  H. 
P.  per  hour,  or  even  more,  if  they  are  overloaded  or  as  badly  constructed 
as  some  I  have  seen,  and  1  know  of  long  stroke  engines  which  are  not  doing 
any  belter,  but  it  is  not  fair  to  compare  them  with  a  compound  condensing 
engine  of  about  200  H.  P.  such  as  Mr.  Killey  reports  as  having  a  con- 
sumption of  rather  less  than  1%  lbs.  of  coal  per  I.  H.  P.  per  hour.  (By  the 
way,  I  make  it  1.77  lbs.  which  is  rather  more  than  i^).  However,  the  result 
is  remarkably  good,  and  if  the  engine  will  do  this  duty  under  the  usual  con- 
ditions of  street  railway  work  the  owners  of  the  plant  should  be  more  than 
satisfied.  There  are  two  features  of  Mr.  Killey's  report,  however,  which  show 
'an  error  somewhere.  Hesays  "the  test  of  the  engine  extended  over  ten  hours, 
SS  diagram-i  having  been  taken  during  its  continvanre  showing  a  large  and 
immediate  change  in  the  power  as  the  work  came  on  and  off  it,  varying 
from  80  to  230  H.  P. ,  yet  not  the  slightest  variation  could  be  detected  in  its 
speed  from  a  friction  load  with  current  switched  off,  or  the  whole  load  of  say 
2J0  H.  p."  (The  italics  are  mine). 

1st.  It  is  a  well  known  fact  that  the  centrifugal  governor,  which  is  used  in 
various  forms  for  all  steam  engines,  depends  for  ils  regulation  upon  a  varia- 
tion of  speed,  and  it  is  not  possible  to  have  such  a  governor  operate  with- 
out some  variation  of  speed  in  proportion  to  the  amount  of  load  on  the  en- 
gine. The  best  high  speed  engines  regulate  with  a  variation  cf  2  to  3  per 
cent,  from  no  load  to  full  load,  and  supposing  that  a  long  stroke  engine 
may  regulate  with  no  more  variation  than  the  amount  stated  from  no  load 
to  full  load,  this  only  takes  into  accoui  t  the  average  speed  during  one 
minute  as  compared  with  the  average  speed  during  another  minute,  while 
the  variations  may  be,  and  always  are,  very  much  greater  during  shorter 
periods  when  the  fluctuations  of  load  are  sudden,  as  they  are  in  street  rail- 
way work,  the  load  going  off  and  on  in  an  instant ;  a  slow  speed  Corliss  en- 
gine makes  only  about  one  revolution  in  a  second,  and  if  the  load  comes  on 
after  the  cut-off  has  taken  place  there  is  no  opportunity  to  regulate  until  the 
begining  of  the  next  stroke.  Even  after  a  change  of  cut-off  has  taken  place, 
particularly  if  the  engine  is  compound,  it  will  take  several  strokes  before 
the  necessary  change  in  pressure  can  reach  the  low  pressure  cylinder  and 
the  engine  be  brought  to  its  normal  rate  of  revolution. 

and.  88  diagrams  were  taken  in  ten  hours,  which,  if  they  were  single 
diagrams,  would  be  22  sets  from  both  ends  of  high  and  low  pressure 
cylindeis,  or  only  one  complete  indication  every  27  minutes  ;  or  even  if  88  sets 
weie  taken  it  would  only  be  one  set  for  every  7  minutes.  In  either  case, 
with  a  load  varying  suddenly  between  wide  extremes,  there  is  room  for  a 
considerable  errot-  in  horse  power,  which  in  connection  with  the  apparent 
failure  to  note  the  variations  in  speed,  may  have  caused  a  still  greater  error 
in  the  horse  power  upon  which  the  economy  is  based. 

Engineers  who  have  attempted  to  make  tests  of  engines  doing  street 
railway  work  realize  the  difficulty  of  getting  a  true  average  of  the  work  done 
except  by  means  of  recording  watt  meters,  giving  the  total  electrical  horse 
power,  or  almost  continuous  indications  of  the  engines,  and  with  very 
sensitive  tackometers  or  continuous  revolution  counters  to  indicate  the  speed. 

Mr.  Killey  states  in  closing  that  "  the  whole  tendency  of  electrical  en- 
gineering at  the  present  day  is  towards  larger  machines  and  slower  speeds." 
Charles  E.  Emery,  Ph.  D.,  in  a  recent  article  entitled  "  Lessons  of  the 
Columbian  Year,"  published  in  Cassier's  Magazine,  says  "  it  is  probable 
that  this  type  (referring  to  the  Corliss  engine)  will  be  a  permanent  one  for 
engines  of  moderate  speed,  say  100  revolutions  or  under,  although  the 
speed  of  this  type  of  engine  is  being  constantly  increased."  He  also  refers 
to  the  pleasing  display  of  so  many  high  speed  engines  at  the  World's  Fair, 
"all  apparently  operating  well  without  the  difficulties  of  healed  bearings 
which  used  to  be  incident  to  this  class  of  engine,  and  many  of  them  regulat- 
ing with  an  accuracy  that  is  as  surprising  as  it  is  gratifying. "  Dr.  Emery 
is,  I  believe,  considered  one  of  America's  foremost  engineers,  and  has  had 
a  wider  experience  and  more  opportunities  of  observing  the  performance  of 
engines  under  all  circumstances  than  almost  any  man  in  the  engineering 
profession.  I  have,  in  my  previous  letter,  quoted  from  his  report  on  the 
cost  of  producing  ahorse  power  by  various  classes  of  engines,  showing 
that  the  high  speed  engine  will,  under  certain  circumstances,  produce  a 
horse  power  cheaper,  including  cost  of  repairs  and  maintenance,  than  a 
slow  speed  engine.  I  have  also  quoted  from  a  report  by  three  of  the  leading 
electrical  engineers  of  the  United  States,  Messrs.  Connette,  Mclntyre  and 
Pearson,  positively  lecommending  high  speed  engines  for  small  plants.  In 
addition  I  would  refer  you  to  the  report  of  a  test  of  three  large  street  railway 
plants  at  Minneapolis  and  St.  Paul.  Two  of  these  were  driven  by  low  speed 
triple  expansion  condensing  engines  of  large  size,  the  average  horse  power 
of  each  engine  being  from  418  to  705  ;  the  third  plant  was  driven  by  high 
speed  compound  non-condensing  engines,  the  average  horse  power  of  ten 
engines  being  522.  The  tests  were  made  by  Messis.  William  A,  Pike  and 
T.  W.  Hugo,  members  of  the  American  Society  of  Mechanical  Engineers, 
and  Mr.  Aid  Collins,  Agent  of  the  Hartford  Boiler  Insurance  Co.,  at  the 
instance  of  the  Twin  City  Rapid  Transit  Co. ,  for  the  information  of  the 
company  who  owned  them.  No  pains  or  expense  were  spared  to  make  the 
test  complete  and  accurate  in  every  particular.  The  report  is  embodied  in  a 
paper  presented  to  the  American  Society  of  Mechanical  Engineers,  and  may 
be  found  in  their  transactions.  These  tests  show  that  the  total  cost  of 
power  per  car  mile  by  the  slow  speed  triple  expansion  condensing  engines  is 
only  about  3  per  cent,  better  than  the  total  cost  of  power  per  car  mile  by 
the  high  speed  compound  non-condensing  engines,  and  the  experts  report 
that  if  the  high  speed  engines  had  been  furnished  with  the  proper  pressure 
of  steam  they  would  have  done  about  ij^  percent,  better  than  the  long 
stroke  engines.  The  same  report  shows  that,  while  the  variation  in  speed 
of  the  high  speed  engines  was  never  more  than  5  per  cent. ,  the  long  stroke 
engines  varied  at  times  over  40  per  cent.    In  regard  to  speed,  the  report 


reads  as  follows:  "  Another  matter  which  cannot  help  affecting  economy,  is 
the  very  rapid  regulation  of  the  smaller  engines,  thus  adapting  themselves 
more  readily  to  the  variations  in  load  than  is  possible  with  engines  of  the 
Corliss  typa.  In  a  regulation  test,  October  26th,  1892,  it  was  found  that 
the  governors  on  the  Westinghouse  engines  were  able  to  change  from  a  very 
heavy  load  to  a  mere  friction  load  within  four  revolutions,  or  one  second  of 
time."  While  this  test  furnishes  conclusive  proof  that  high  speed  engines, 
not  of  the  highest  type,  are  better  adapted  to  the  peculiar  conditions  of 
street  railway  work  than  the  highest  grade  of  long  stroke  engines,  I  do  not 
think  it  detracts,  in  the  slightest  degree,  from  the  value  of  the  long  stroke 
engines  for  certain  ocher  circumstances  to  which  they  are  adapted. 

Now,  Mr.  Editor,  although  you  seem  to  think,  as  stated  in  your  last  issue, 
that  "  the  preponderance  of  opinion  so  far  was  in  favor  of  low  speed,"  (I 
suppose  you  meant  as  expressed  through  your  columns),  I  think  you  will 
admit  that  there  is  quite  weighty  evidence  that  the  high  speed  engine  is 
better  adapted  to  electric  railway  work,  especially  for  small  plants,  and  I 
think  I  may  safely  add  that  I  believe  every  consulting  engineer,  either  me- 
chanical or  electrical,  who  has  had  extensive  experience  with  street  railway 
plants  in  the  United  States  will  agree,  in  the  main,  wiih  my  statements  ;  and 
in  Canada  I  think  there  are  a  large  number  of  practical  engineers  who,  like 
the  Power  House  Engineer  quoted  in  your  last  issue,  would  stick  up  for 
high  speed  for  railway  work.  In  regard  to  the  two  correspondents  who  oppose 
me,  I  cannot  but  think  they  misunderstood  my  intention  and  took  my  re- 
marks as  a  reflection  on  the  low  speed  engine,  or  an  attempt  to  claim  superi- 
ority for  the  high  speed  eengine,  in  a  genral  sense,  but  I  hope  I  have  made  it 
clear  that  such  was  not  my  aim,  but  rather  to  show  how  and  where  each 
class  has  advantages. 

Yours  truly, 

D.   W.  ROBB. 


ENGINES  FOR  ELECTRICAL  WORK. 

Editor  Electrical  News. 

Pf.terboro',  Ont.,  3rd  January,  1894. 
Dear  Sir, —  I  have  been  much  interested  lately  in  the  corre- 
spondence on  the  above  subject,  appealing  in  your  paper  from 
time  to  time,  being  at  present  deeply  engaged  in  the  study  of 
the  various  forms  of  slow  and  high  speed  engines  now  upon  the 
market.  As  a  designer  of  steam  plants,  I  feel  that  I  should  like 
to  take  a  part  in  the  tiiscussion  upon  the  subject,  as  there  are 
many  things  pro  and  con  that  I  must  necessarily  keep  in  mind. 

Upon  the  above  subject  I  reason  with  myself  thus:  that  con- 
centration of  poiver  in  a  small  space  is  the  feature  much  sought 
after  in  the  steam  engine, — in  fact,  it  is  its  power  to  concentrate 
the  strength  of  thousands  of  horse  power  in  the  space  of  an  or- 
dinary room  that  renders  the  steam  engine  so  useful  and  indis- 
pensable to  us.  Because  of  this  we  cannot  go  on  increasing  the 
volume  of  the  engine  without  a  proportionate  increase  in  power, 
and  that  cylinder  whose  stroke  equals  its  diameter  contains  the 
maximum  of  volume,  with  the  minimum  of  condensation. 

The  reduction  of  condensation  surface  is  being  more  and  more 
sought  after  by  engineers,  and  is  thoroughly  appreciated  by 
them,  and  just  so  soon  as  we  bpcome  better  acquainted  with  the 
laws  of  inertia,  the  shortening  of  the  stroke  or  constructing  the 
engine  cylinders  square  or  nearly  so,  that,  together  with  the  high 
speed  of  the  reciprocating  parts  of  the  engine,  will  prove  a  less 
terrifying  object  than  hitherto  to  engineers.  And  yet  there  is  no 
more  unsafe  proceeding  in  engineering  science  than  to  attempt  to 
predict  the  limitations  of  the  development  of  the  steam  engine. 
It  is  in  the  utilization  of  the  steam  after  it  reaches  the  engine  that 
we  must  hope  tor  improvement — diminution  of  condensafing  sur- 
face, shortening  the  duration  of  time  for  condensation,  which 
means  of  course  an  increase  in  the  number  of  strokes.  By  a  study 
of  the  laws  of  condensation  we  are  led  to  the  conclusion  that  a 
squared  cylinder  should  be  the  controlling  consideration.  That 
the  fast  speed  should  have  any  effect  upon  the  structure  of  the 
steam  engine  cannot  I  think  be  fairly  argued  to-day,  for  where 
there  is  a  clear  knowledge  of  the  dynamics  of  the  steam  engine, 
the  defects  of  a  faulty  designed  structure  will  not  be  present. 
High  speed  necessitates  increased  length  of  crank  pin  and  shaft 
bearings;  the  diameter  of  all  bearings  should  be  as  small  as  the 
pressures  allowable  upon  the  contact  surfaces  will  admit.  The 
co-efficient  of  friction  is  much  affected  and  reduced  by  the  state  of 
the  rubbing  surfaces;  the  method  of  lubrication  and  the  lubricant 
used  requires  consideration.  The  design  of  the  connecting  rod 
requires  that  it  be  larger  in  cross  sectional  area  atthe  crank  pin 
end,  than  at  the  cross-head  end. 

The  long  stroke  engine  is  not  as  desirable  as  the  short  stroke 
for  incandescent  lighting,  for  by  a  careful  observation  of  the 
lamps  you  can  count  with  great  piecision  the  revolutions  made 
by  a  long  stroke  engine,  the  effect  of  which  upon  the  films  of 
the  lamp?  is  most  injurious.  For  example,  we  have  a  slow 
speed  engine  making  sixty  revolutions  per  minute  ;  the  dynamo 
runs  1,500  ;  one  revolution  decrease  in  the  speed  of  the  engine 
would  mean  25  on  the  dynamo.  With  a  high  speed  engine 
running  250  revolutions  per  minute,  one  revolution  decrease 
would  only  be  6  on  the  dynamo.  The  visible  effect  then  upon 
a  high  speed  engine  if  run  at  or  nearly  at  its  regular  speed 
would  be  very  little.  By  necessity  the  short  stroke  requires  that 
a  much  greater  attention  be  paid  to  any  increase  of  the  revolu- 
tions than  in  the  slow  speed  in  proportion  as  the  stroke  is  shorter. 
The  same  factor  of  an  increase  of  speed  froin  the  commence- 
ment to  the  middle  of  the  stroke  and  the  deciease  of  the  speed 
from  the  iiiiddle  to  the  end  of  the  stroke,  is  present  in  the  short 
stroke  as  in  the  long  stroke  engine,  but  it  becomes  less  in  per- 
centage as  the  stroke  is  shortened  and  becomes  more  frequent. 
Regular  speed  does  not  mean  a  great  variation,  but  a  close  ap- 
proximation to  a  certain  line;  any  variation  froin  this  is  notice- 
able. 

I  have  said  nothing  regarding  clearance,  port  area,  pipe  area. 
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&c.,  and  methods  of  constructing  the  engine,  but  may  do  so  with 
your  permission  at  a  later  day. 

I  remain,  yours  truly, 

Al.  C.  McCallum,  M.E. 

ECONOMICAL  FIRING. 

Port  Credit,  Ont.,  Jan.  19,  1894. 

Edit  r  iiLECTRiCAL  News. 

Sir, —  I  have  noticed  in  engineering  papers  the  writings  of 
men  who  say  that  a  good  fireman  can  save  money  to  his  em- 
ployer and  a  poor  one  can  waste  it,  but  they  stop  right  there 
without  giving  any  directions  or  methods  by  means  of  which  we 
firemen  can  improve  ourselves.  I  would  like  to  learn  the 
methods  that  other  firemen  adopt  in  order  to  keep  up  ste-mi  and 
save  coal.  I  will  give  mine,  and  would  like  more  experienced 
men  to  tell  me  where  I  can  iinprove. 

I  am  firing  two  horizontal  tubtilai  boilers,  rated  about  75  horse 
power  each,  and  there  is  so  much  steam  used  that  if  I  lose  5 
lbs.  pressure  it  takes  45  minutes  to  get  it  back  again.  I  use 
screenings,  and  carry  my  fires  about  7  inches  thick  all  over  the 
grates,  which  are  stationary  ones. 

I  stir  all  my  fires,  then  put  coal  on  one  side  of  each  furnace  ; 
in  four  minutes  I  stir  all  my  fires  again  and  put  coal  on  the 
other  side  ;  and  so  on  every  four  minutes,  gauging  the  amount 
that  I  put  in  by  the  thickness  of  my  fires.  My  reason  for  firing 
alternate  sides  is  :  when  I  have  a  white  hot  fire  on  one  side  and 
fire  new  coal  on  the  other  side,  the  smoke  rolls  over  and  some 
of  it  at  least  gets  consumed.  If  I  neglect  doing  the  stirring,  the 
pressure  goes  down  immediately.  I  have  what  experienced 
engineers  consider  to  be  good  draught. 

R.  B. 

[Our  correspondents  method  of  firing  slack  coal  is  a  good 
one.  The  only  point  to  which  we  would  call  attention  is  the 
thickness  of  the  fire.  He  says  he  keeps  it  seven  inches  thick, 
and  if  he  neglects  to  stir  it  down  goes  the  pressure.  This  seems 
to  point  to  the  fiie  being  too  thick  for  the  strength  of  draught, 
and  that  sufficient  air  to  maintain  good  combustion  does  not 
get  through  the  coal  till  he  breaks  it  up.  The  thinnei  the  fire 
can  be  kept,  the  more  effective  will  the  combustion  be,  and 
the  thickness  which  will  give  best  results  depends  largely 
upon  the  strength  of  draught.  We  would  suggest  to  try  a 
thickness  not  exceeding  five  inches,  or  even  less,  and  let  our 
readers  know  the  result.  If  he  has  to  fire  up  at  intervals  of  four 
minutes,  he  may  not  have  sufficient  boiler  capacity  foi  the 
steam  required  to  use  such  a  class  of  fuel.  However,  we  would 
like  him  to  experiment  with  ihin  fires,  and  let  us  know  the 
result.— Editor  ELECTRICAL  News.] 


CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 

Note. — Secretaries  of  the  various  Associations  are  requested  to  forward  us  matter 
for  publiLation  in  this  Department  not  later  than  the  2oih  of  each  month. 


OTTAWA  ASSOCIATION  NO.  7. 
Editor  Electrical  News. 

Sir, — The  last  regular  meeting,  in  December,  of  Ottawa  No. 
7  was  held  with  Bro.  J.  H.  Thompson  in  the  chair.  On  that 
evening  engineering  questions  did  not  receive  much  attention, 
as  the  most  important  business  was  the  election  of  officers  for 
1894.  Those  who  have  been  chosen  are  :  President,  Frank 
Robert,  (Russell  House)  ;  Vice-President,  Mr.  H.  (}raham  ; 
Rec.  Secretary,  J.  A.  B.  Latour,  (41  Bolton  St )  ;  Fin.  Secretary, 
Albert  Cane  ;  Treasurer,  Win  .Hill  ;  Conductor,  John  Harris  ; 
Doorkeeper,  Charles  Schofield  ;  Trustees,  J.  D.  Thompson,  M. 
J.  Campbell,  Frank  Merrill. 

After  soiTie  appropriate  remarks  from  the  past  President  and 
the  newly  elected  officers,  Bro.  Robeit  presented  the  Association 
with  a  model  of  a  plain  slide  valve  engine,  donated  by  the  engi- 
neering supply  firm  of  McKinley  &  Northwood,  which  was 
highly  appreciated,  as  it  will  be  a  valuable  addition  to  our 
educational  department. 

At  the  first  meeting  in  January,  the  time  of  the  meeting  was 
very  tnuch  taken  up  with  routine  business,  including  the  installa- 
tion of  officers,  so  as  to  leave  very  iittle  time  for  discussion  on 
engineering,  but  as  the  ineeting  was  about  to  be  closed,  an 
inquisitive  member  thought  he  could  not  rest  at  ease  if  he  went 
home  without  knowing  on  what  principle  the  Osborne- Killey 
engine  governor  worked,  when  soine  one  having  had  experience 
with  that  class  of  engine  explained  the  office  of  the  weights  and 
springs  attached  to  the  fly-wheel,  at  the  same  time  making  a 
sketch  to  show  that  it  consisted  of  a  sleeve  carrying  an  eccentric, 
revolving  on  the  engine  shaft,  driving  an  auxiliary  valye  over 
the  main  valve,  the  latter  being  driven  by  a  fixed  eccentric. 
When  the  weights  fly  out  against  the  opposing  force  of  the 
springs,  which  takes  place  when  the  speed  of  the  engine  increases, 
the  auxiliary  eccentric  is  pulled  ahead,  and  cuts  the  steam  off 
at  such  a  point  as  is  required  to  regulate  the  engine's  speed 
according  to  the  variation  of  load. 

After  the  details  of  the  governor  were  explained  Bro.  Latour 
at  the  request  of  the  President  said  that  the  subject  of  his  paper 
to  be  read  at  next  regular  meeting  would  be  "  The  Practical 
Applications  of  the  Steam  Indicator."  And  as  the  application 
of  an  indicator  to  an  engine  is  a  scientific  experiment  it  will  be 
undertaken  with  a  certain  degree  of  precaution,  for  the  value  of 
a  diagram  depends  on  its  correctness,  and  the  value  of  the  indi. 


cator  is  so  generally  recognized  by  engineers  that  we  expect  a 
full  attendance  at  the  next  meeting. 

Our  educational  work  has  been  carried  on  satisfactorily  so 
far,  judging  by  the  remarks  of  the  majority  of  members.  It  is 
very  encouraging  to  hear  one  saying  that  since  he  joined  the 
Association  he  gained  information  that  is  worth  inore  than  all 
the  contributions  payable  in  twenty  years  ;  it  shows  that  engi- 
neers arc  realizing  that  to  attain  a  high  position  in  their  profes- 
sion, and  command  the  highest  standard  of  wages  and  also  to 
be  a  good,  reliable,  and  economical  engineer,  it  is  absolutely 
necessary  to  be  familiar  with  at  least  the  ordinary  rules  of 
arithmetic.  .Sometimes  engineers  are  very  much  embarrassed 
when  confronted  with  the  mathcmatic  s  of  steam  engineering, 
but  to  obviate  that  difficulty  we  have  adopted  a  course  of  in- 
struction so  simplified  as  to  be  within  the  comprehension  of 
every  one  with  ordinary  education  ;  and  no  matter  how  simple 
it  may  appear  to  those  who  are  fortunate  enough  to  be  familiar 
with  the  higher  branches  of  mathematics,  there  is  always  a 
rnarked  interest  taken,  and  the  educational  matter  receives  their 
earnest  attention.  It  is  by  such  good  work  that  we  will  strike 
the  point  we  are  aiming  at,  and  every  engineer  should  be  en- 
couraged by  thinking  of  the  advantages  at  his  disposal,  for  it  is 
well  known  that  any  one  who  belongs  to  an  association  has  at 
his  back  the  combined  ability  of  all  the  members  of  that  particu- 
lar association,  and  he  should  depend  upon  it  at  all  times,  for 
the  reason  that  a  true  and  broad  minded  engineer  will  never 
refuse  to  impart  the  benefits  of  his  past  experience  to  his  fellow 
engineer.  By  keeping  this  in  view  we  cannot  fail  to  make  the 
C.  A.  S.  E.  the  grandest  organization  of  Canada. 

As  we  are  entering  a  new  year  with  encouraging  prospects,  it 
affords  me  great  pleasure  to  extend  to  all  the  branches  of  the 
C.  A.  S.  E.,  the  best  wishes  of  Ottawa  No.  7. 

"  Progress." 


HAMILTON  ASSOCIATION  NO.  2. 

At  the  instruction  meeting  held  on  the  evening  of  January 
igth,  Bro.  Joseph  Langdon  gave  a  very  practical  and  interesting 
address  on  the  subject  of  "Boiler  Setting."  He  pointed  out  the 
advantages  which  the  new  type  of  boilers  possess  over  the  old, 
and  opened  the  way  for  a  full  discussion  of  the  subject  by  the 
brethren.  The  majority  of  opinions  expressed  were  f-^vorable  to 
an  open  space  being  allowed  back  of  bridge  wall,  a  full  20  per 
cent,  more  area  between  bridge  wall  and  bottom  of  boiler  and 
following  the  circle  of  the  boiler  shell,  and  that  the  best  results 
are  obtainable  when  the  grate  bars  are  from  24  inches  to  30 
inches  from  shell  of  boiler. 

Bro.  Stott  made  the  following  sketch  of  the  boilers  of  which 
he  has  charge  : 


The  members  of  this  Association  would  be  pleased  if  other 
Associations  would  take  up  the  discussion  on  this  subject,  and 
give  the  result  of  their  deliberations  through  the  Electrical 
News. 

Wm.  Norris, 

Rec.  Sec'y. 


The  following  description  is  given  of  a  loud  speaking  telephone  recently 
devised  by  Mr.  Graham,  of  the  Electric  Wire  and  Fillings  Co.,  Westmin- 
ster, B.  C.  :  He  has  succeeded  not  so  much  by  an  improvement  on  the 
existing  telephones,  although  some  modification  of  the  apparatus  has  been 
affected,  .is  by  his  method  of  arranging  the  circuit  and  bringing  its  resis- 
tance as  low  as  possible.  To  this  end  the  usual  induction  coil  is  discarded, 
and  the  two  instruments,  transmitter  and  receiver,  are  directly  connected  in 
circuit  with  the  line  and  the  battery.  The  transmitter  of  .-X  at  one  end  of 
the  line  is  connected  to  the  receiver  of  B  at  the  other  end.  .As  this  arrange- 
ment only  permits  of  A  speaking  to  B,  and  not  of  B  replying  to  -A  without 
a  change  of  the  connections  and  a  substitution  of  apparatus,  two  separate 
lines  are  employed,  having  a  common  return  wire.  On  the  second  line  tlie 
transmitter  of  B  is  directly  connected  to  the  receiver  of  A.  The  two  corres- 
pondents can  thus  talk  quite  freely  with  each  other,  and  as  the  receivers 
speak  out  so  as  to  be  heard  in  any  part  of  a  room,  conversation  can  \x 
carried  on  by  each  person  simply  speaking  to  his  transmitter.  This  appar- 
atus is  attached  to  flexible  conductors  and  is  held  in  the  hand.  To  open  a 
conversation  it  is  sufficient  to  pick  up  the  portable  transmitter  and  press  a 
button  in  its  casing  so  as  to  establish  the  circuit,  then  speak  into  it.  The 
receiver  at  the  other  end  acts  as  its  own  call-bell  by  the  loudness  of  its 
voice,  and  the  response  comes  equally  prompt  and  loud.  The  user  has, 
therefore,  no  need  to  listen  carefully  with  one  or  two  receivers  held  up  to  his 
head.  .All  he  has  to  do  is  to  speak  into  his  transmitter  and  keep  his  ears 
open. 
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THE  PHILOSOPHY,  APPLICATION,  CONSTRUCTION  AND 
IMPROVEMENT  OF  THE  STEAM  ENGINE.* 

Second  Paper — Bv  John  C.  Gough. 

I  have  much  pleasure  in  reading  before  your  club,  to-night, 
the  continuation  of  our  paper  on  the  above  subject.  We  have 
already  endeavored  to  partly  trace  that  incalculable  store  of 
potential  energy  (the  heat  and  light  of  the  sun),  upon  which  the 
human  race  is  so  dependent,  until  it  is  partly  expended  in  doing 
work  through  its  medium  the  steam  engine,  and  it  may  be  well 
that  we  dwell  upon  this  subject  until  we  are  quite  familiar  with 
it,  as  it  will  be  of  the  greatest  assistance  to  us  in  laying  claim_ 
to  discuss  and  explain  the  construction  and  improvement  ot  that 
great  prime-mover  in  which  we  are  so  much  interested  to-day. 
It  will,  no  doubt,  make  it  much  easier  for  us  to  discover  what 
principles  are  comprehended  in  its  philosophy,  to  learn  what  are 
known  facts  bearing  upon  its  operation,  and  to  deteimine  what 
are  the  directions  in  which  improvement  must  take  place,  what 
are  the  limits  beyond  vvhich  improvement  cannot  possibly  be 
carried,  and  in  some  directions,  to  determine  what  is  the  proper 
course  to  pursue  in  effecting  improvements.  The  general  direc- 
tion of  change  in  the  past,  as  well  as  at  present,  is  easily  seen. 
We  may  therefore  form  an  idea,  based  upon  experience  of  the 
probable  direction  in  which  to  look  for  improvement  in  the  near 
future. 

Reviewing  the  operations  vvhich  go  on  in  this  prime  mover, 
the  steam  engine,  during  the  process  of  transformation  of  energy 
which  has  been  outlined,  and  studying  it  more  in  detail,  we 
may  deduce  the  principles  which  govern  its  design  and  con- 
struction, guide  us  m  its  management  and  determine  its  effi- 
ciency. I  will,  however,  finish  the  heat  question  in  boiler  and 
furnace  pit.  In  the  furnace  of  the  boiler,  the  quantity  of  the  heat 
developed  in  available  form  is  proportional  to  the  amount  of 
fuel  burned.  It  is  available  in  proportion  to  the  temperature 
attained  by  the  products  of  combustion  ;  were  this  temperature 
no  higher  than  the  temperature  of  the  boiler,  the  heat  would  all 
pass  off  unutilized.  But  the  temperature  produced  by  a  given 
quantity  of  heat,  measured  in  heat  units,  is  greater  as  the  volume 
of  gas  heated  is  less.  It  follows  therefore,  that  at  this  point,  the 
fuel  should  be  consumed  with  the  least  possible  air  supply,  and 
the  least  possible  abstraction  of  heat  before  combustion  is  com- 
plete. High  temperature  of  furnace  is  also  favorable  to  com- 
plete combustion,  (hence  the  great  saving  in  fuel  where  mechani- 
cal stokeis  are  in  use.) 

We  might  therefore  conclude  that,  in  the  steam  boiler  furnace 
fuel  should  be  burned  in  a  chamber  having  non-conducting  walls, 
and  with  the  smallest  air  supply  compatible  with  thorough  com- 
bustion, and  further,  that  the  air  should  be  free  from  moisture, 
that  greatest  of  all  absorbents  of  heat,  and  that  the  products 
of  combustion  should  be  removed  from  the  furnace  before  be- 
ginning to  drain  their  heat  into  the  boiler.  A  fire-brick  furnace, 
a  large  combustion  chamber  with  thorough  intermixture  of  gases 
within  it,  and  a  restricted  and  carefully  distributed  supply  of 
air,  are  the  conditions  which  meet  these  requisites  best.  The 
heat  generated"  by  combustion  travel ses  the  plates  which 
separate  the  gases  of  the  furnace  from  the  steam  and  water  con- 
fined within  the  boiler,  and  is  then  taken  up  by  those  fluids, 
raising  their  temperature  from  that  of  the  entering  feed  water 
to  that  due  the  steam  pressure,  and  expanding  the  liquid  into 
steam  occupying  a  greatly  increased  volume,  thus  doing  a  cer- 
tain amount  of  work,  besides  increasing  temperature.  The  ex- 
tent to  which  heatmay  be  thus  usefully  withdrawn  from  the  furnace 
gases  depends  upon  the  conduct'vity  of  the  boiler  plates,  the 
rate  at  which  the  water  will  take  the  heat  from  the  metal,  and 
the  diflierence  of  temperature  on  the  two  sides  of  the  metal. 
Extended  heating  surface,  a  metal  of  high  conducting  power, 
and  a  maximum  difference  of  temperature  on  the  two  sides  ot 
the  separating  plate,  are  the  essential  conditions  of  economy. 

The  heating  surface  is  sometimes  made  of  so  great  an  area 
that  the  temperature  of  the  escaping  gases  is  too  low  to  give 
good  chimney  draught,  and  a  mech.inical  draught  is  resorted  to 
such  as  fan-blowers  and  steam-blowers  (the  latter,  however,  I 
cannot  say  that  I  would  recommend),  being  ordinaiily  used  for 
its  production.  In  my  experience,  I  must  say  I  have  found  it 
an  economical  method  to  adopt.  The  steam  boiler,  nowadays, 
is  generally  constructed  of  steel,  sometimes,  but  rarely,  of  iion  ; 
the  steel,  however,  is  found  to  be  the  better  in  consequence  of 
its  greater  strength,  its  homogeneousness  of  structure,  and  its 
better  conductivity. 

The  maximum  conductivity  of  flow  of  heat  for  any  given  ma- 
terial is  secured  by  so  designing  the  boiler  as  to  secure  rapid, 
steady  and  complete  circulation  of  the  water  within  it.  The 
maximum  rapidity  of  transfer  throughout  the  whole  area  of 
heating  surface  is  secured,  usually,  by  taking  the  feed-water  into 
the  boiler  as  nearly  as  possible  at  the  point  where  the  gases  are 
discharged  into  the  chimney  flue,  withdrawing  the  steam  near 
the  point  of  maximum  temperature  of  flues,  and  securing  oppo- 
site directions  of  flow  for  the  gases  on  the  one  side  and  the  water 
on  the  other.  Losses  of  heat  from  the  boiler,  by  conduction  and 
radiation  to  surrounding  bodies,  should  be  checked  as  much  as 
possible.  Of  the  coal  burned  in  a  steam  boiler,  it  larely 
happens  that  more  than  three-fourths  is  utilized  in  making  steam 
the  remainder  being  in  ashes,  clinkers  and  moisture,  therefore 
the  engine  does  not  get  the  number  of  foot  pounds  per  pound  of 
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coal  burned  in  the  steam  boiler  as  the  casual  observer  might  be 
led  to  suppose. 

Now,  the  steam  in  the  engine  first  drives  the  piston  some  dis- 
tance before  the  induction  or  steam  port  is  closed,  and  it  then 
expands,  doing  work,  and  condensing  in  proportion  to  the  work 
done  as  the  expansion  proceeds,  until  it  is  finally  released  by 
the  opening  of  the  exhaust  or  eduction  port.  Saturated  steam 
is  modified  in  its  action  by  a  process  to  which  we  referred  in  our 
last  paper,  condensing  at  the  beginning  and  re-evaporating  during 
expansion  and  at  the  end  of  the  stroke,  thus  carrying  into 
the  condenser  considerable  quantities  of  heat,  which  should 
have  been  utilized  in  the  development  of  power.  Whether  this 
operation  takes  place  in  one  cylinder  or  in  several  is  only  of  im- 
portance in  so  far  as  it  modifies  the  losses  due  to  conduction 
and  radiation  of  heat,  to  condensation  and  re-evaporation  of 
steam,  and  to  the  friction  of  the  parts  of  the  engine. 

This  re-evaporation  is  counteracted  to  an  extent  by  steam 
jacketing,  and  I  believe  was  one  of  James  Watt's  improve- 
ments (?).  It  is  a  casing  around  the  cylinder,  this  being  filled 
with  steam,  and  in  communication  with  the  boiler,  which  sup- 
plies, as  it  were,  a  reservoir  of  heat  which  would,  by  raising  the 
temperature  of  the  expanding  steam  in  the  cylinder,  retard  the 
condensation  therein  due  to  the  loss  of  heat  consequent  on 
expansion  ;  but  in  parting  with  heat  thus  to  the  steam  within 
the  cylinder  a  portion  of  that  in  the  steam  jacket  is  condensed, 
hence  it  is  very  questionable  if  any  economy  of  fuel  ultimately 
results  from  the  adoption  of  the  steam  jacket.  In  all  cases, 
however,  the  cylinder  whether  jacketed  or  not,  should  be  sur- 
rounded by  lagging,  viz.,  a  layer  of  some  material  which  is  a  very 
slow  conductor  of  heat,  until  something  more  suitable  can  be 
adopted,  to  prevent  loss  by  radiation,  etc.  . 

The  loss  due  to  condensation,  however,  on  the  cooled  interior 
surface  of  the  cylinder  at  the  commencement  of  the  stroke  and 
the  subsequent  re-evaporation  as  expansion  progresses,  is  least 
when  the  cylinder  is  kept  hot  by  its  steam  jacket,  and  when 
least  time  is  given  during  the  stroke  for  this  transfer  of  heat  be- 
tween the  metal  and  the  vapor. 

It  may  be  said  that,  all  things  considered,  therefore,  losses  of 
heat  in  the  steam  cylinder  are  least  when  the  steam  enters  dry, 
and  I  venture  to  say,  moderately  superheated,  where  the  interior 
surfaces  are  kept  hottest  by  the  steam  jacket,  and  the  piston 
speed  moderately  high. 

The  mechanical  power  which  has  now  been  communicated  to 
the  machinery  of  the  engine  by  the  transfer  of  the  knetic  energy 
of  the  hot  steam  to  the  piston  is  fin.illy  usefully  applied  to  what- 
ever mechanism  of  transmission  forms  the  connection  with  the 
machinery  driven  by  the  engine.  In  this  transfer,  we  find,  there 
is  some  loss  in  the  engine  itself  by  the  friction  of  its  rotative  and 
reciprocative  parts.  This  is  a  variable  amount,  nowadays,  and 
can  be  made  very  small  by  skilful  design  and  good  workmanship 
and  management.  It  may  be  taken  at  5  lb.  per  sq.  inch  of 
piston  for  engines  of  good  design  and  workmanship,  of  say,  too 
h.  p.  and  upward,  but  is  often  several  pounds  in  very  small 
engines.  It  is  least  where  the  rubbing  surfaces  are  of  different 
materials,  but  both  of  smooth,  hard,  close  grained  metal,  well 
lubricated  with  the  best  lubricants,  and  where  advantage  is 
taken  of  any  arrangement  of  parts  which  permits  the  equilibra- 
tion of  pressure,  as  on  the  shaft-bearings  of  double,  triple  and 
quadruple  expansion  engines,  or  in  other  words  an  equal  distri- 
bution of  the  strains  on  those  different  parts. 

A  complete  balancing  of  the  reciprocating  parts  is  also  a 
matter  of  very  great  importance,  and  is  sometimes  the  cause  of 
many  mystified  accidents  to  engines,  both  on  locomotives, 
stationary  and  marine  engines,  when  treated  lightly.  The  fric- 
tion of  a  steam  engine  of  large  size  and  good  design  is  usually 
between  5%  and  7%  of  its  total  power.  It  increases  rapidly  as 
the  size  of  the  engine  decreases. 

Having  now  somewhat  outlined  the  growth  and  philosophy  of 
the  steam  engine,  though  in  intermittent,  yet  plain  language, 
and  made  ourselves  acquainted  with  that  incalculable  dormant 
energy  and  its  transformation  into  useful  and  available  knetic 
energy,  through  that  f  imihar  process  of  combustion  until  we 
find  ourselves  devising  ways  and  means  of  controlling  it  so  as  to 
use  it  to  the  veiy  best  advantage  and  with  as  little  cost  as  pos- 
sible, we  are  now  prepared  to  study  the  conditions  which  control 
our  intelligent  designers,  and  to  endeavor  to  learn  what  are  the 
lessons  taught  iis  by  science  and  by  experience  in  regard  to  the 
essential  requisites  of  efficient  working  of  steam  and  economy 
in  the  consumption  of  fuel.  We  may  venture  to  point  out  the 
direction  in  which  improvement  is  now  progressing  as  indicated 
by  a  study  of  these  requisites,  and  may  be  able  to  see  the 
natural  limits  to  such  progress  ;  and  we  may  conjecture,  too, 
what  must  be  the  character  of  that  change  of  type  which  can 
only  take  the  engineer  beyond  the  limit  set  to  his  advance,  so 
long  as  he  is  confined  to  the  construction  of  the  present  type  of 
engine. 

(The  common  slide  valve  on  improved  principles,  the  steam 
and  exhaust  ports,  their  arenas  and  formula  for  calculating  size  of 
same  for  different  piston  speeds,  will  come  under  the  heading  of 
"  Design  and  Construction,"  in  our  next  paper.) 


An  interesting  engine  test  was  recently  conducted  at  the  School  of  Prac- 
tical Science,  Toronto,  by  a  joint  committee  of  students,  and  members  of 
Toronto  No.  i,  C.  A.  S.  E.  We  hope  to  be  able  to  furnish  our  readers 
at  an  early  date  with  some  particulars  of  these  tests. 
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NEW  POWER  STATION  OF  THE  MONTREAL  STREET 
RAILWAY. 

Following  is  a  brief  description  of  the  equipment  of  the  Mon- 
treal Street  Ra'lway  Company's  new  power  station  : — 

The  engine  house  is  two  hundred  and  thirty-five  feet  long"  by 
eighty-nine  feet  wide,  containing  six  600  h.  p.  (nominal)  engmes 
built  by  Laurie  Bros.,  of  Montreal.  They  are  horizontal  cross- 
compound,  condensing  engines,  with  Corliss  valves.  Cylinders 
24  inches  and  48  inches,  by  48-inch  stroke,  speeded  to  run  68 
revolutions  per  minute,  and  guaranteed  to  develope  above 
horse  power  at  the  most  economical  point  of  the  cut-off,  with  a 
boiler  pressure  of  125  pounds.  The  drive  wheel  is  24  feet  in 
diameter,  with  54-inch  face,  double  crowned,  so  as  to  drive  two 
belts.  Each  engine  will  drive  two  200  kilowatt  generators.  The 
gross  weight  of  the  fly  wheel  is  40  tons.  Total  weight  of  engines 
about  85  tons.  The  foundations  on  which  the  engines  are  built 
are  of  brick,  cement  and  concrete.  The  depth  of  the  founda- 
tions is  about  fifteen  feet  below  floor  level,  and  the  weight  fully  six 
and  a  half  times  as  much  as  that  of  the  engines.  The  founda- 
tion bolts  of  the  engines  can  be  reached  by  a  tunnel  in  the 
foundations.  The  engines  are  raised  7  feet  above  the  street 
level,  so  as  to  keep  them  clear  of  possible  floods  in  the  spring- 
time; and  this  accounts  for  the  great  depth  of  foundation.  In 
the  basement  below  the  engines  there  are  Worthington  and 
Northey  condensers,  and  the  water  for  condensing  and  steam 
purposes  is  drawn  from  the  Lachine  canal  in  a  20  inch  pipe. 
Connection  is  also  made  with  the  city  mains,  so  as  to  supply 
water  for  steam  purposes  from  that  source,  should  the  canal  be 
run  off  at  any  time.  The  boiler  house,  adjoining  the  engine 
house,  is  117  feet  long  by  93  feet  6  inches  at  the  back,  and  118 
ft.  in  front.  There  are  12  Lancashire  boilers,  made  by  Daniel 
Adamson  &  Co.,  of  Dukinfield,  Manchester;  size,  28  feet  long 
by  7  feet  diameter,  working  pressure  125  lbs.  Each  boiler  is 
capable  of  giving  over  300  h.  p.  The  shells  are  in  8  courses  or 
rings  of  one  plate  each,  5-8  in.  thick.  Green's  economisers  are 
built  in  the  flue,  and  through  them  the  feed  water  passes  to  each 
battery  of  boilers.  The  fire  floor  is  raised  in  like  manner  to  the 
engine  floor,  so  as  to  avoid  possible  floods.  The  chimney  stack 
is  186  feet  above  the  level,  9  feet  internal  diameter.  The  main 
steam  pipe  is  i8  inches  in  diameter.  All  the  steam  pipe  has 
been  supplied  by  McDougall  Bros.,  of  Montreal. 


LEGAL  DECISIONS. 

Street  Railway  Company  v.  Carriere,  Montreal. — In 
this  case  the  action  was  one  of  damages  for  injuries  received 
while  standing  on  the  outside  board  of  an  open  car.  The  action 
was  for  $50,000,  and  a  judgment  was  delivered  by  the  court  in 
1890,  dismissing  the  action.  On  appeal  by  the  plaintiff  to  the 
Court  of  the  Queen's  Bench,  the  judgment  of  the  Queen's  Bench 
1893,  reversed  the  judgment  of  the  Superior  Court,  and  allowed 
$600  damages  to  the  plaintiff.  Upon  an  appeal  to  the  Supreme 
Court  by  the  Montreal  Street  Railway  Company,  the  appeal  was 
quashed  without  costs,  on  the  ground  that  the  amount  in  dispute 
was  under  $2,000,  the  statute  54-55  Vic.  ch.  25,  not  applying  to 
the  cases  pending,  following  the  decision  of  this  court  in  Cowans 
V.  Goans,  decided  last  June. 

Joyce  v.  Halifax  Street  Railway  Company. — The 
charter  of  a  street  railway  company  required  the  road  between, 
and  for  two  feet  outside  of  the  rails,  to  be  kept  constantly  in 
good  repair  and  level  with  the  rails.  A  horse  crossing  the 
track  stepped  on  a  grooved  rail,  and  the  caulk  of  his  shoe  caught 
in  the  groove  and  he  was  injured.  In  an  action  against  the 
company  by  the  owner,  it  appeared  that  the  rail  at  the  place 
wheie  the  accident  occurred,  was  above  the  level  of  the  roadway. 
Held,  by  the  Supreme  Court  of  Canada,  afBrming  the  judgment 
of  the  Supreme  Court  of  Nova  Scotia,  that  as  the  rail  was  above 
the  road  level,  contrary  to  the  requirements  of  the  charter,  it 
was  a  street  obstruction  unauthorized  by  statute,  and  therefore 
a  nuisance,  and  the  company  was  liable  for  the  injury  to  the 
horse  caused  thereby. 

London  Street  Railway  Co.  v.  City  of  London. — Judg- 
ment on  appeal  by  the  defendants  from  the  judgment  of  Falcon- 
bridge,  J.,  the  trial  judge,  in.  favor  of  the  plaintiffs  in  the  action 
for  an  injunction  to  restain  interference  by  the  defendants  with 
the  construction  of  a  track  on  a  portion  of  the  street  railway 
line  operated  by  the  plaintiffs  on  Dundas  street,  west  of  Rich- 
mond street,  in  the  city  of  London,  Ont.  Appeal  allowed,  judg- 
ment of  trial  judge  set  aside,  and  action  dismissed,  with  costs. 
The  court  held  that  the  plaintiffs  had  no  right  to  meddle  with 
the  roadway  in  question,  except  in  so  far  as  they  are  authorized 
by  the  by-law  of  the  defendants,  and  the  agreements  ratifying 
its  terms.  Under  the  second  clause  of  the  by-law  they  are  en- 
titled to  lay  a  single  track  at  the  point  in  question.  Whether 
they  are  entitled  along  with  this  single  track  to  lay  "necessary 
side  tracks,  switches,  and  turnouts"  is  a  matter  in  dispute  which 
the  court  does  not  find  it  necessary  to  determine.  Having  a 
right  to  lay  a  single  track  and  not  a  double  track,  they  are  obliged 


under  the  sixth  clause  of  the  by-law  to  lay  it  in  the  centre  of 
the  street,  and  as  the  gauge  is  fixed  at  four  feet  eight  and  a  half 
inches,  each  rail  of  the  single  track  should  be  two  feet  four  and 
and  a  quarter  inches,  from  the  centre  line  of  the  street.  .Sup- 
posing them  entitled  to  lay  down  a  side  track  or  switch,  they 
must  lay  it  on  one  side  or  other  of  their  track,  so  that,  for  ex- 
ample, if  they  lay  it  down  on  the  north  side  of  their  track,  the 
whole  south  half  of  the  roadway,  excepting  only  two  feet  four  and 
a  half  inches  adjoining  the  centre  line  of  the  street,  will  be  entire- 
ly unobstructed.  The  plaintiffs,  instead  of  doing  this,  have  laid 
down  double  tracks,  the  inner  rail  of  each  track  being  two  feet 
from  the  center  line  of  the  street,  with  the  result  they  occupy 
on  each  side  of  the  center  line  of  the  street  a  space  of  at  least 
six  feet  four  and  a  half  inches,  besides  the  width  of  the  rails,  and 
the  projecting  portion  of  the  ties.  It  is  plain  therefore  that  the 
plaintiffs,  upon  their  own  construction  of  the  by-law,  are  inter- 
fering on  one  side  or  the  other  of  the  centre  line  of  the  street 
with  a  strip  of  the  street  upwaid  of  four  feet  in  width,  without 
any  shadow  of  right.  They,  in  fact,  being  forbidden  to  lay  down 
a  double  track,  insist  upon  their  right  to  proceed  to  lay  down  what 
they  call  a  single  track  and  siding  in  a  form  and  manner  which 
cannot  be  distinguished  from  a  double  track,  and  in  a  form  and 
manner  forbidden  in  the  case  of  a  single  track  and  siding.  In 
so  proceeding  they  were  wholly  without  justification,  and  the 
defendants,  being  responsible  by  law  for  the  condition  of  the 
highway,  were  well  within  their  rights  in  interfering  with  the 
plaintiffs'  work,  and  in  restoring  the  highway  to  its  proper  con- 
dition. 


SPARKS. 

An  electric  railway  connecting  the  villages  of  Pakenham  and  Kilburn, 
Ont.,  is  talked  of. 

There  is  said  to  be  under  consideration  a  project  for  the  construction  of 
an  electric  railway  between  Belleville  and  Trenton. 

The  city  of  Hamilton  received  last  year  in  percentage  and  ni'leage  from 
the  Hamilton  Street  Railway  Company  the  sum  of  $12,504.67. 

The  Winnipeg  Electric  Street  Riilway  Company  is  being  requested  to 
extend  its  lines  to  the  thickly  settled  portions  of  the  adjoining  municipalities. 

The  name  of  the  National  Electric  Tramway  and  Lighting  Company,  of 
Victoria,  B.  C,  has  been  changed  to  the  Victoria  Electric  Railway  and 
Lighting  Company. 

Mr  H.  E.  Andrews  has  been  appointed  president  of  the  Cleveland  Street 
Railway  Company  as  successor  to  Mr.  H.  A.  Everett,  who  held  the  position 
for  two  years  previously. 

The  newly  elected  council  of  the  village  of  Grimsby  is  said  to  be  more 
favorably  disposed  towards  the  Hamilton,  Grimsby  and  Beamsville  Railway 
than  the  Council  of  1893 

An  electric  railway  agitation  is  on  foot  at  Cornwall,  and  it  is  reported 
that  plans  are  being  prepared  with  a  view  of  utilizing  for  this  purpose  the 
power  from  the  Moul  nette  dam. 

It  is  stated  to  be  the  intention  of  the  Rathbun  Company,  of  Deseronto, 
who  are  the  owners  of  the  Thousand  Island  Railway  between  Gananoque 
and  the  G.  T.  R.  main  line,  to  operate  the  road  by  electricity. 

A  successful  trial  trip  was  made  a  few  days  ago  over  the  Park  and  Island 
Railway  line  at  Montreal.  The  tracks  are  laid  on  a  solid  stone  foundation. 
Trails  being  employed.  The  St.  Jean  Biptiste  Electric  Company  furnished 
the  power  for  the  operation  of  the  road.  Cars  considerably  larger  in  size 
than  the  ordinary  city  electric  street  cars  are  to  bs  used.  It  is  expected 
that  at  the  end  of  the  present  year  forty  miles  of  track  will  have  been 
constructed. 

The  Ontario  Legislature  will  be  asked  to  incorporate  the  Toronto  and 
Suburban  Railway  Company,  with  power  to  acquire  the  assets  and  privi- 
leges of  the  City  and  Suburban  Railway  Company,  Ltd.,  and  the  Davenport 
Street  Railway  Company,  Ltd.,  and  to  use  oaid  up  stock  in  payment  there- 
of, to  assume  the  liabilities  of  these  companies,  and  to  have  power  to  ac- 
quire other  franchises.    The  capital  stock  of  the  company  will  be  $250,000. 

Messrs.  A.  E.  Carpenter  and  R.  R.  Waddell,  of  Hamilton,  who  claim  to 
hold  a  franchise  from  the  Saltfleet  Township  Council,  have  taken' possessiod 
of  the  only  available  route  upon  which  an  electric  railway  can  be  constructen 
to  Hamilton  Beach,  and  have  commenced  grading  operations.  In  this  action 
they  appear  to  have  forestalled  the  Hamilton,  Grimsby  and  Beamsville 
Railway  Company  and  the  Hamilton  Street  Railway  Company,  both  of 
whom  had  expressed  their  intention  of  running  a  trolley  line  to  the  Beach 
next  summer. 

At  the  annual  meeting  of  the  shareholders  of  the  London  Street  Railway 
Company,  held  on  January  i8th,  the  following  gentlemen  were  elected 
directors  for  the  ensuing  year :  H.  A.  Everett,  T.  H.  Sniallman,  Greene 
Pack.  E.  W.  Moore,  S.  R.  Break.  The  following  officers  were  also  elected  : 
H.  A.  Everett,  President;  E  W.  Moore,  Vice-President;  S.  R.  Break, 
Secretary-Treasurer  and  General  Manager.  The  annual  report  for  1893 
showed  gross  earnings  to  be  $52,244.60.  being  an  increase  of  $13,702.22  over 
the  year  1892.  The  operating  expenses  fdr  the  same  period  were  $40,696.93, 
leaving  the  net  revenue  $11,557.67,  being  an  increase  of  $4,175.25  over 
1892. 

The  Toronto  Street  Railway  Companv  have  been  experimenting  for 
some  time  past  with  the  transportation  of  scavenging  material  from  the  city 
streets  to  Ashbridge's  Bay,  special  cars  being  constructed  and  used  for  the 
purpose.  The  experiment  has  resulted  successfully,  and  the  company  have 
offered  to  enter  into  an  agreement  with  the  city  to  carry  garbage  from  any 
point  within  the  limits  of  the  city  at  the  price  of  $1.50  per  car  per  round 
trip,  it  being  provided  that  the  car  shall  not  contain  more  than  lo  tons  of 
m  \terial.  There  are  also  provisions  requiring  the  city  to  bear  a  share  of  the 
cost  of  switches  and  additional  tracks  required,  and  the  coinpiny  are  not 
to  be  liable  for  the  payment  to  the  city  of  any  percentage  on  the  quoted 
price  or  mileage  on  track  extensions.  It  is  proposed  thai  the  agreement 
shall  cover  a  period  of  ten  years  with  option  of  renewal. 
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ON  LIGHT  AND  OTHER  HIGH  FREQUENCY  PHENOMENA. 

By  Nikola  Tesla. 
/ Continued. ) 

It  is  possible  that  the  outer  conducting  air  strata  or  free  space 
contains  an  opposite  charge  and  that,  together  with  the  earth, 
thev  form  a  condenser  of  very  large  capacity.  In  such  case  the 
period  of  vibration  may  be  very  low  and  an  alternating  dynamo 
machine  might  serve  for  the  purpose  of  the  experiment.  I 
would  then  transform  the  current  to  a  potential  as  high  as  it 
would  be  found  possible  and  connect  the  ends  of  the  high  ten- 
ison  secondary  to  the  ground  and  to  the  insulated  body.  By 
varying  the  frequency  of  the  currents  and  carefully  observing 
the  potential  of  the  insulated  body  and  watching  for  the  d'ls- 
turbance  at  the  various  neighboring  pcints  of  the  earth's  surface 
resonance  might  be  detected.  Should  as  the  majority  of 
scientific  men  in  all  probability  believe,  the  period  be  extremely 
small,  then  a  dynamo  machine  would  not  do,  and  a  proper 
electrical  oscillator  would  have  to  be  produced,  and  perhaps  it 
might  not  to  be  possible  to  obtain  such  rapid  vibrations.  But 
whether  this  be  possible  or  not,  and  whether  the  earth  contains 
a  charge  or  not,  and  whatever  may  be  its  period  of  vibration,  it 
certainly  is  possible — for  of  this  we  have  daily  evidence — to  pro- 
duce some  electrical  disturbance  sufficiently  powerful  to  be  pei- 
ceptible  by  suitable  instruments  at  any  point  of  the  earth's  sur- 
face. 

Assume  that  a  source  of  alternating  currents  S  be  connected, 
as  in  Fig.  21,  with  one  of  its  terminals  to  earth  (conveniently  to 
the  water  mains)  and  with  the  other  to  a  body  of  large  surface 
P.  When  the  electric  oscillation  is  set  up  there  will  be  a  move- 
ment of  electricity  in  and  out  of  P.  and  alternating  currents  will 
pass  through  the  earth,  converging  to,  or  diverging  from,  the 
point  C  where  the  ground  connection  is  made.  In  this  manner 
neighboring  pomts  on  the  earth's  surface  within  a  certain  radius 
will  be  distuibed.  But  the  disturbance  will  diminish  with  the 
distance,  and  the  distance  at  which  the  effect  will  still  be 
perceptible  will  depend  on  the  quantity  of  electricity  set  in 
motion.  Since  the  body  P  is  insulated,  in  order  to  displace 
a  considerable  quantity  the  potential  of  the  source  must  be 
excessive,  since  there  would  limitations  as  to  the  surface  of  P. 
The  conditions  might  be  adjusted  so  that  the  generator  or  source 
S  will  set  up  the  same  electrical  movement  as  though  its  circuit 
were  closed.  Thus  it  is  certainly  practicable  to  impress  an 
electric  vibration  at  least  of  a  certain  low  period  upon  the  earth, 
by  iTieans  of  proper  machinery.  At  what  distance  such  a  vibra- 
tion might  be  made  perceptible  can  only  be  conjectured.  I  have 
on  another  occasion  considered  the  question  how  the  earth 
might  behave  to  electric  disturbances.  There  is  no  doubt  that, 
since  in  such  an  experiment  the  electrical  density  at  the  surface 
could  be  but  extremely  small  considering  the  size  of  the  earth, 
the  air  would  not  act  as  a  very  disturbmg  factor  and  there  would 
be  not  much  energy  lost  through  the  action  of  the  air,  which 
would  be  the  case  if  the  density  were  great.  Theoreically,  then,  it 
could  not  require  a  great  amount  of  energy  to  produce  a  disturb- 
ance perceptible  at  great  distance,  or  even  all  over  the  surface 
of  the  globe.*  Now  it  is  quite  certain  that  at  any  point  within  a 
certain  radius  of  the  source  S  a  properly  adjusted  self-induction 
and  capacity  device  can  be  set  in  action  by  resonance.  But  not 
only  can  this  be  done,  but  another  source  S-,  Fig.  21  similar  to  S, 
or  any  number  of  such  sources  can  be  set  to  work  in  synchronism 
with  the  latter  and  the  vibration  thus  intensified  and  spread 
over  a  large  area,  or  a  flow  of  electricity  produced  to  or  from  the 
source  S'  if  the  same  be  of  opposite  phase  to  the  source  S.  I 
think  that  beyond  doubt  it  is  possible  to  operate  electrical  de- 
vices in  a  city  through  the  ground  or  pipe  system  by  resonance 
from  an  electrical  oscillator  located  at  a  central  point.  But  the 
practical  solution  of  this  problem  would  be  of  incomparably 
smaller  benefit  to  man  than  the  realization  of  the  scheme  of 
transmitting  intelligence  or  perhaps  power  to  any  distance 
through  the  earth  or  environing  medium.  If  this  is  at  all 
possible,  distance  does  not  mean  anything.  Proper  apparatus 
must  first  be  produced  by  means  of  which  the  problem  can  be 
attacked,  and  I  have  devoted  much  thought  to  this  subject.  I 
am  firmly  convinced  that  it  can  be  done  and  hope  that  we  shall 
live  to  see  it  done. 

ON  THE  LIGHT  PHENOMENA  PRODUCED  BY  HIGH-FREQUENCY 
CURRENTS  OF  HIGH  POTENTIAL,  AND  GENERAL  REMARKS 
RELATING  TO  THE  SUBJECT. 

Returning  now  to  the  light  effects  which  il  has  been  the  chief 
object  to  investigate,  it  is  thought  proper  to  divide  these  effects 
into  four  classes:  i.  Incandescence  of  a  solid,  2.  Phosphorescence. 
3.  Incandescence  or  phosphorescence  of  a  rarefied  gas,  and  4. 
Luminosity  produced  in  a  gas  at  ordinary  pressuie.  The  first 
question  is.  How  are  these  luminous  effects  produced?-  In  order 
to  answer  this  question  as  satisfactorily  as  I  am  able  to  do  in 
the  light  of  accepted  views  and  with  the  experience  acquired, 
and  to  add  some  interest  to  this  demonstration,  I  shall  dwell  here 
upon  a  feature  which  I  consider  of  great  importance,  inasmuch 
as  it  promises,  besides,  to  throw  a  better  light  upon  the  nature  of 
most  of  the  phenomena  produced  by  high-frequency  electric 
currents.  I  have  on  other  occasions  pointed  out  the  great 
importance  of  the  presence  of  the  rarefied  gas,  or  atomic 
medium  in  general,  aiound  the  conductor  through  v/hich  alter- 
nate currents  of  high  frequency  are  passed,  as  regards  the  heat- 
ing of  the  conductor  by  the  currents.  My  experiments  described 
some  time  ago  have  shown  that  the  higher  the  frequency  and 


potential  difference  of  the  currents,  the  more  important  becomes 
the  rarefied  gas  in  which  the  conductor  is  immersed,  as  a  factor 
of  the  heating.  The  potential  difference,  however,  is,  as  I  then 
pointed  out,  a  more  important  element  than  the  frequency. 
When  both  of  these  are  sufficiently  high,  the  heating  rnay  be 
almost  entirelydue  to  the  presence  of  the  rarefied  gas.  The  experi- 
ments to  follow  will  show  the  importance  of  the  rarefied  gas,  or 
generally  of  gas  at  ordinary  or  other  pressure  as  regards  the 
incandescence  or  other  luminous  effects  produced  by  currents  of 
this  kind. 

I  take  two  ordinary  50-volt  i6-c.  p.  lamps  which  are  in  every 
respect  alike,  with  the  exception  that  one  has  been  opened  at 
the  top  and  the  air  has  filled  the  bulb,  while  the  other  is  at  the 
ordinary  degree  of  exhaustion  of  commercial  lamps.  When  I 
attach  the  lamp,  which  is  exhausted,  to  terminal  of  the  second- 
ary of  the  coil,  which  I  have  already  used  as  in  experiments 
illustrated  in  Fig.  1 5a  for  instance,  and  turn  on  the  current,  the 
filament,  as  you  have  before  seen,  comes  to  high  incandescence. 
When  I  attach  before  the  second  lamp,  which  is  filled  with  air,  in- 
stead of  the  former,  the  filament  still  glows,  but  much  less  brightly. 
This  experiment  illustrates  only  in  part  the  truth  of  the  state- 
ments before  made.  The  importance  of  the  filament's  being 
immersed  in  rarefied  gas  is  plainly  noticeable,  but  not  to  such 
a  degree  as  might  be  desirable.  The  reason  is  that  the  second- 
ary of  this  coil  is  wound  for  the  low  tension,  having  only  150 
turns,  and  the  potential  difference  at  the  terminals  of  the  lamp 
is  therefore  small.  Were  I  to  take  another  coil  with  many  more 
turns  in  the  secondary,  the  effect  would  be  increased,  since  it 
depends  partly  on  the  potential  difference,  as  before  remarked. 
But  since  the  effect  likewise  depends  on  the  frequency,  it  may 
be  properly  stated  that  it  depends  on  the  time  rate  of  the  vibration 


Carbon  Deposit  in  '1'ube  in  a  Magnetic  Field. 

of  the  potential  difference.  The  greater  this  vibration,  the  more 
important  becomes  the  gas  as  an  element  of  heating.  I  can 
produce  a  much  greater  rate  of  vibration  in  another  way,  which 
besides  has  the  advantage  of  doing  away  with  the  objections 
which  might  be  made  in  the  experiment  just  shown,  even  if  both 
the  lamps  were  connected  in  series  or  multiple  arc  to  the  coil, 
namely,  that  in  consequence  of  the  leactions  existing  between  the 
primary  and  secondary  coil  the  conclusions  are  rendered  uncer- 
tain. This  result  I  secure  by  charging  from  an  ordinary  trans- 
former, which  is  fed  from  the  alternating  currents  supply  station, 
a  battery  of  condensers,  and  discharging  the  latter  directly 
through  a  circuit  of  small  self-  induction,  as  before  illustrated  in 
Figs,  19a,  19b,  19c. 

In  Fig.  22a,  22b  and  22c  the  heavy  copper  bars  B,  Bi  are 
connected  to  the  opposite  coating  of  a  battery  of  condensers,  or 
generally  in  such  a  way  that  the  high  frequency  or  sudden 
discharges  are  made  to  traverse  them.  I  connect  first  an  ordinary 
50-volt  incandescent  lamp  to  the  bars  by  means  of  the  clamps  c,  c. 
The  discharges  being  passed  through  the  lamp,  the  filament  is 
rendered  incandescent,  though  the  current  through  it  is  very 
small,  and  would  not  be  nearly  sufficient  to  pioduce  a  visible 
effect  under  the  conditions  of  ordinary  use  of  the  lamp.  In- 
stead of  this  I  now  attach  to  the  bars  another  lamp  exactly  like 
the  first,  but  with  the  seal  broken  off,  the  bulb  being  therefore 
fiilled  with  air  at  ordinary  pressure.  When  the  discharges  are 
directed  through  the  filament,  as  before,  it  does  not  become 
incandescent.  But  the  result  might  still  be  attributed  to  one  of 
the  many  possible  reactions.  I  therefore  connect  both  the  lamps 
in  multiple  arc  as  illustrated  in  Fig'  22a.  Passing  the  dis- 
charges through  both  the  lamps,  again  the  filament  in  the 
exhausted  lamp  1  glows  very  brightly,  while  that  in  the  non-ex- 
hausted lamp  I  ■  remains  dark,  as  previously.  But  it  should  not  be 
thought  that  the  latter  lamp  is  taking  only  a  small  fraction  of  the 
energy  supplied  to  both  the  lamps;  on  the  contrary  it  may  con- 
sume a  considerable  portion  of  the  energy,  and  it  may  become 
even  hotter  than  the  one  which  burns  brightly. 

( To  be  Continued. ) 
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Sl,500,000. 


Canadian 
General 
Electric 
Company 


FACTORIES: 

Peterborough,  Ont. 


Branch  Offices  and 
Warerooms : 

124  Hollis  Street, 
HALIFAX,        -        N.  S. 

1802  Notre  Dame  -St., 
MONTREAL,     -  QUE. 

350  Main  Street, 
WINNIPEG,     -  MAN. 

Granville  Street, 
VANCOUVER,     -  B.C. 


IL.IlVII'rJBD. 


Thomson-Houston  Street  Railway  Generators  and  Motors 

(Same  as  built  by  us  for  Niagara  Falls  Park  &  River  Railway.) 


Thomson-Houston  Systems  of  Alternating  Current  Apparatus 
for  Incandescent  Lighting. 

Edison-Systems  of  Low-Tension  Direct  Current  Apparatus 
for  Incandescent  Lighting. 

Electric  Arc  Lighting  Apparatus.    Electric  Mining  Apparatus. 

Apparatus  for  Long  Distance  Transmission  of  Power. 


We  Manufacture  in  Canada  Every  Description  of  Electrical  Machinery  and  Electrical  Supplies. 


INSULATED        TRANSFORMERS  INCANDESCENT 


WIRES 


FOR  ELECTRICAL  USES 


Our  wire  factory  is  one  of  the  best 
equipped  on  the  continent. 

We  manufacture  every  description 
of  insulated  wires  and  cables,  and  our 
large  production  enables  us  to  offer 
special  values. 

We  desire  at  this  season  to  call 
attention  to  our 

Standard  Weatherproof  Wires, 
White  Weatherproof  Wires, 
Rubber  Covered  Wires, 
Magnet  Wires, 

OflBce  and  Annunciator  Wires, 
Flexible  Incandescent  Light 
Cords. 

Our  solid  core  Rubber  Covered  Wire 
has  the  best  insulation  resistance,  best 
quality  of  rubber,  and  gives  the  most 
general  satisfaction  to  users. 


To  no  other  class  of  apparatus  can 
the  axiom  that  "the  best  is  the  cheap- 
est" be  more  truly  applied  than  to 
electrical  machinery  and  appliances. 
To  transformers  does  this  especially 
apply.  It  will  pay  you  to  buy  the  best 
in  the  market,  and  we  now  offer  you  the 
very  best  at  such  a  reduced  price  that 
the  essentials  of  quality  and  efficiency 
are  combined  with  extremely  low 
prices,  which  is  rendered  possible  only 
by  the  introduction  of  improved  labor- 
saving  machinery,  added  to  a  large 
increase  in  our  output. 

The  Transformer  we  offer  is  the  im- 
proved type  F.  Thomson-Houston  de- 
sign, celebrated  for  its  high  efficiency 
and  perfect  regulation. 

The  following  points  in  a  Trans- 
former are  all  essential:  (i)  Perfect 
safety  ;  (2)  high  efficiency  ;  (3)  good 
regulation  ;  (4)  small  core  loss  ;  (5) 
convenience  in  installation. 

These  are  attained  in  the  New  Type 
F.  Oil  Insulated  Transformers  (which 
we  are  now  manufacturing  at  our  works 
at  Peterborough,  Ont.),  in  a  greater 
degree  than  any  other  upon  the  market. 

Write  to  nearest  office  for  prices 
and  discounts. 


LAMPS 


We  have,  during  the  past  two  months 
made  such  changes  and  imorovements 
in  our  methods  of  manufacture,  ahd  in 
I  the  general  appearance  of  our  lamps, 
I  that  we  offer  you,  with  confidence,  a 
§  lamp  that  we  are  assured  is  now  su- 
1  pei  ior  to  any  other  in  the  market. 

'  We  have  adopted  an  entirely  new 
method  of  treating  and  handling  our 
carbons,  and  have  so  improved  our 
methods  of  inspecting  and  testing 
throughout  each  department  and  pro- 
cess that  all  inherent  defects  are 
eliminated  before  the  lamps  are  passed 
for  shipment. 


Price  list  and  discounts  fiirnis/ird 
on  application. 


OUR  LAMP  SOCKETS  ARE  THE  BEST  AND  CHEAPEST  IN  THE  MARKET. 


IV. 
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TRADE  NOTES. 

The  Canada  Vinegar  Works  have  just  placed  in  their  factory  a  Kay 
dynamo. 

The  Worsted  and  Braid  Co.,  Toronto  Junction,  have  installed  a  Kay 
dynamo. 

A.  R.  Woodyat  &  Co.,  of  Guelph,  have  placed  in  their  plating  rooms  a 
Kay  electric  plating  machine. 

Wm.  Buck,  stove  founder,  Brantford,  has  just  installed  in  his  plating 
room  a  new  Kay  electric  platmg  machine. 

The  Kay  Electric  Works  have  just  installed  a  400  light  incandescent 
plant  for  Thos.  Eagen,  of  Tottenham. 

The  Kay  Electric  Works  have  installed  an  electric  plant  in  J.  Hooper's 
blacksmith  and  machine  shop  in  Guelph. 

The  reader  who  wishes  to  enjoy  a  good  laugh  should  turn  to  the  ad\>er- 
tisement  in  this  issue  of  the  Packard  Lamp  Co. 

The  Acme  Silver  Company,  of  Toronto,  have  added  to  their  e.\tensive 
plant  a  Kay  electro  plating  machine  of  large  capacity. 

The  towns  of  Dundas,  Ont. ,  and  East  Toronto,  Ont.,  have  awarded  con- 
tracts for  fire  alarm  systems  to  Messrs.  T.  W.  Ness  &  Co.,  of  Montreal  and 
Toronto. 

The  Curtam  and  Upholstery  factory  of  Guelph  have  just  mstalled  a  Kay 
motor  of  15  h.  p.  and  are  going  extensively  into  this  line  of  manufacture. 

Messrs.  John  T.  Cassidy  and  Albert  William  Bonner  have  formed  a  part- 
nership in  Montreal  to  manufacture  leather  belting,  the  firm  name  being 
Cassidy,  Bonner  &  Co. 

The  Eugene  Phillips  Electrical  Works,  of  Montreal,  have  secured  the 
order  for  the  wire  required  in  the  construction  of  the  Hamilton,  Grimsby 
and  Beamsville  Electric  Railway. 

The  Roman  Catholic  Church  of  Stratford  have  just  rebuilt  their  organ, 
and  are  now  running  it  by  electricity  ;  motor  and  attachments  supplied  and 
set  up  by  the  Kay  Electric  Works,  of  Hamilton. 

The  Montreal  Park  and  Island  Railway  Company  are  operating  nine 
miles  of  line  between  Montreal  and  Sault  au  Recollet.  Three  double  truck 
cars  are  used,  equipped  with  ihe  Westinghouse  system  by  Messrs.  Ahearn 
&  Soper,  of  Ottawa. 

The  Canadian  Locomotive  and  Engine  Company,  of  Kingston,  have 
obtained  the  contract,  in  competition  with  American  firms,  for  the  con- 
struction of  two  large  locomotive  engines  required  for  use  on  the  Inter- 
colonial Railway,    Each  engine  will  have  ten  driving  wheels. 

At  the  factory  ot  T.  W.  Ness  &  Co.,  Montreal,  they  are  now  making  a 
specialty  of  changing  crystal  and  other  gas  fixtures  into  electric,  and  have 
recently  done  considerable  in  this  line  in  connection  with  their  contracts  for 
Henry  Mussen,  C.  G.  Hope,  John  Hope  and  F.  L.  Wanklyn. 

The  contract  for  eleven  cars  required  for  the  equipment  of  the  Hamilton, 
Grimsby  and  Beamsville  Electric  Railway  has  been  awarded  to  Messrs. 
Ahearn  &  Soper,  of  Ottawa.  It  is  expected  that  the  line  will  be  in  opera- 
tion between  Hamilton  and  Grimsby  Park  by  the  first  of  July  next. 

The  Kay  Electric  Works,  in  conjunction  with  Leitch  &  TurnbuU,  eleva- 
tor manufacturers,  of  Hamilton,  have  installed  in  J.  Hoodless  &  Co.'s  ex- 
tensive warehouse  an  electric  elevator  ;  its  simplicity  of  construction,  neat- 


ness of  design  and  solidity  of  every  part  should  commend  it  to  any  one 
needing  a  machine  of  this  kind. 

At  the  General  Electric  Company's  workshops  at  Peterboro',  Ont.,  there 
has  just  been  completed  an  electric  snow  plow  for  the  Kingston  Electric 
Street  Railway.  It  is  21  feet  long  by  6  feet  wide,  and  propelled  by  two  25 
h.  p.  single  reduction  motors. 

Messrs.  Robin  &  Sadler,  manufacturers  of  leather  belting,  Montreal  and 
Toronto,  have  sent  out  a  card  wishing  their  customers  the  compliments  of 
the  season,  and  stating  that  notwithstanding  the  keenest  competition,  they 
have  secured  an  ample  share  of  orders  during  the  year  which  has  just 
closed,  while  at  the  same  time  maintaining  their  reputation  for  first-class 
workmanship. 

The  following  letter  by  Mr.  L.  H.  Reesor,  proprietor  of  the  St.  Mary's 
Electric  Light  and  Power  Company,  to  the  Dodge  Wood  Split  Pulley  Co., 
of  Toronto,  is  a  sample  of  many  letters  received  by  the  Dodge  people  in 
praise  of  their  new  and  improved  dynamo  pulley:  "Enclosed  find  money 
order  for  $7.50,  being  amount  of  account  for  dynamo  pulleys.  The  pulleys 
are  giving  excellent  satisfaction." 

Sales  of  Reliance  motors  have  recently  been  made  by  T.  W.  Ness  &  Co. 
as  follows:  Messrs.  P.  D.  Dods  &  Co  ,  of  the  Island  City  Paint  Works, 
dynamo  for  lighting  ;  Waters  Bros.,  printers,  Montreal,  motor;  H.  P.  La- 
belle  &  Co.,  furniture  inanufaciurers,  Montreal,  dynamo;  G.  H.  Harrower, 
Novelty  Stamp  Co.,  Kerr  &  Morgan,  Christian  Bros.,  John  Burns,  H.  H. 
Thurston,  Montreal  Show  Case  Co.  and  the  Montreal  Dress  Stay  Co., 
motors. 

Messrs.  T.  W.  Ness  &  Co. ,  Montreal,  have  recently  installed  private 
telephone  systems  for  the  following  firms :  Messrs.  W.  J.  Gage  &  Co.,  War- 
wick Sons  &  Rutter,  and  Brough  &  Caswell,  Toronto  ;  Grafton  &  Co.,  Dun- 
das;  the  Central  Prison,  Toronto;  Messrs.  P.  Green,  Sons  &  Co.  and  the 
Sabiston  Litho.  Co.  (using  the  new  patented  automatic  switch  telephone), 
Thompson  &  Co.,  Craig  St.,  Montreal  ;  Canada  Life  Assurance  Co.,  Ham- 
ilton :  Christie,  Brown  &  Co.,  Toronto. 

Messrs.  T.  W.  Ness  &  Co.,  Montreal,  have  recently  filled  wiring  contracts 
as  follows  :  The  new  residences  of  Messrs.  R.  B.  Angus,  Duncan  Mclntyre, 
Henry  Hiisson,  and  the  manager  of  the  Bank  of  Montreal  ;  also  the  Pro- 
testant Orphan  Asylum,  new  Bank  of  Toronto  building,  corner  St.  James 
and  McGill  streets,  Montreal  ;  M.  Lefebvre  &  Co.'s  beet  root  sugar  factory, 
Berthierville,  Que.;  the  new  Beard  estate  building  on  Jarvis street,  Toronto; 
Messrs.  M.  Moody  &  Sons,  of  Terrebonne,  Que.;  St.  Andrew's  Church, 
Carleton  Place,  Ont. 


The  Vankleek  Hill  Electric  Light  Company,  the  capital  stock  of  which 
has  just  been  increased  to  $10,000,  have  recently  completed  a  new  power 
station  in  which  has  been  installed  a  60  h.  p.  engine,  three  large  dynamos 
and  a  power  generator.  The  company  has  already  received  numerous  ap- 
plications for  power. 

The  Bell  Telephone  Company  are  rapidly  removing  their  poles  and  wires 
from  the  streets  of  Toronto  and  placing  them  underground,  and  at  the 
present  rate  of  progress  it  is  probable  that  the  whole  of  the  company's  sys- 
tem will  have  gone  underground  prior  to  the  expiration  of  the  time  stated 
by  its  agreement  with  the  city  for  the  completion  of  the  work.  Three-fourths 
of  the  telephones  are  connected  with  metallic  circuits.  Last  year  there  were 
added  to  the  company's  list  of  subscribers,  350  names. 
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PERFECTLY  AUTOMATIC, 
FROM  ONE  LIGHT  TO  FULL  LOAD. 


MANUFACTURED  BY   


THE  Reliance  Electric  Mfg.  Go. 

(LIMITED) 
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SPARKS. 

It  is  reported  that  next  summer  telephone  lines  are  to  be  established 
throughout  Manitoulin  Island. 

An  employee  of  the  electric  light  station  at  Harriston,  Ont. ,  named 
Thamas  Davy,  was  recently  killed  while  alone  with  the  machinery,  by  being 
caught  in  the  shafting. 

Mr.  George  Morgan,  of  Sarnia,  has  recently  purchased  the  Urge  waggon 
and  carriage  works  belonging  to  the  Lowrie  estate,  with  the  purpose,  it  is 
said,  of  establishing  electric  works. 

Severe  damage  was  done  to  the  wires  of  the  telegraph,  telephone,  and 
electric  light  comoanies  by  a  wind  and  snow  storm  which  passed  over  the 
city  of  Winnipeg  on  the  nth  of  January. 

By  the  bursting  of  an  armature  in  the  electric  power  station  at  Orillia, 
Ont.,  the  engineer  m  charge,  Mr.  Ritchie,  narrowly  escaped  losing  his  life, 
while  the  town  was  temporarily  shrouded  in  darkness. 

As  the  result  of  a  dispute  between  the  Council  of  the  city  of  Three  Rivers 
and  the  Royal  Electric  Company,  over  the  character  of  the  plant  supplied 
by  the  latter  to  the  corporation,  the  company  have  given  notice  of  their  in- 
tention to  shut  down  ihe  lighting  station. 

A  local  paper  states  that  the  Rcyal  Electric  Company  have  submitted  to 
the  town  council  of  Aurora,  a  proposition  to  light  the  streets,  business  places 
and  residences  (where  required),  at  a  flat  rate  of  cents  per  i6  c.  p.  lamp 
per  night,  light  to  be  furnished  every  night  in  the  year,  from  dusk  until 
midnight. 

Mr.  fames  Ross,  of  the  Montreal  Street  Railway  Company,  accompanied 
by  Mr.  F.  L.  Wanklin,  one  of  the  company's  engineers,  lately  made  a  visit 
of  inspection  to  a  number  of  American  street  railway  power  stations  with 
the  object  of  becoming  acquainted  with  the  most  improved  methods  of 
equipment. 

The  water  power  which  is  being  developed  by  the  Keewatin  and  Rat 
Portage  Power  Company  is  stated  to  be  the  greatest  on  the  continent.  The 
company  propose  to  spend  a  quarter  of  a  million  dollars  for  the  utilization 
of  this  power,  the  purpose  being  to  furnish  power  to  the  towns  of  Keewatin 
and  Rat  Portage. 

Messrs.  Conroy  Bros,  propose  to  utilize  electric  cars  operated  by  storage 
batteries  to  draw  wet  lumber  and  refuse  from  their  saw  mills  at  Deschenes, 
Que.,  through  the  piling  grounds.  It  is  also  said  to  be  the  intention  of  the 
firm  to  install  a  dynamo  from  which  to  supply  current  for  lighting  the  streets 
of  the  town  of  Aylmer,  Que. 

Experiments  have  lately  been  conducted  at  the  waterworks  pumping 
station  at  Toronto  Junction  with  the  purpose  of  deciding  the  relative 
economy  of  hard  coal  versus  screenings  as  fuel,  it  has  been  decided  to 
purchase  a  blower  and  use  screenings.  It  is  claimed  that  by  this  method  a 
saving  of  $2  per  day  can  be  effected. 

The  annual  election  of  officers  of  the  Canadian  Marine  Engineers'  Asso- 
ciation took  place  on  January  24th.  and  resulted  as  follows  :  President,  O. 
P.  St.  John,  ex-Government  Steamboat  Inspector  (elected  by  acclamation)  ; 
ist  Vice-President,  J.  C.  McFadden  ;  2nd  Vice-President,  E.  O.  Dell  ; 
Council,  J.  F.  Corrin,  D.  L.  Foley,  J.  D.  Banks,  Thos  Good,  J.  S.  Adam  ; 
Treasurer,  J.  H.  Ellis  (elected  by  acclamation)  ;  Secretary,  F.  E.  Smith 
(elected  by  acclamation);  Auditors,  S.  Gillespie,  J.  A.  Findlay  ;  Inside 
Guard,  J.  Hopkins. 
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OFFICE  AND  FACTORY:  9  AND  ii  JORDAN  STREET, 


TORONTO 


It  is  no  longer  necessary  to  import  Carbon  Points. 

THE  PETERBOROUGH  CARBON  ANDTORGELAIN  GO. 

....  can  furnish  them  equal  to  any  In  the  world,  as  they  are  .... 

MANUFACTURERS  OF 

Carbon  Points  for  all  Systems  of  Arc  Light,  Battery  Plates,  Carbon  Brushes, 
AND  ALL  KINDS  OF  PORCELAIN  FOR  ELECTRICAL  AND  HARDWARE  LINES. 


The  Bell  Telephone  Co'y 

OF  CANADA,  LTD. 
MONTREAL 

MANUKAC'iaUKS  ANO  HAS  lOK  SALK  KVFJiV  DESCKI  I'TIO  .S  OP 

TELEPHONIC  §t"h^er  ELECTRICAL  APPARATUS 

LINE  MATERIAL  AND  SUPPLIES. 

Will  furnish  tenders  for  supplying  Warehouses,  I^ublic  Buildings,  Hotels, 
and  Dwellings  with 

PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS, 
BURGLAR  ALARMS,  HOTEL,  ELEVATOR  AND 
OTHER  ANNUNCIATORS,  HOTEL  ROOM  AND 
FIRE  CALL  BELLS,  ELECTRIC  BELLS,  PUSH 
 BUTTONS,  ETC  

Will  also  furnish  tenders  to  Cities,  Towns  and  Villages  for  FiKK  Alarm 
AND  Police  Patrol  Systems. 

Catalogues  ivii/  be  furnished  on  application. 


Sales  Department  ; 

MONTREAL  : 
Bell  Telephone  Building, 
367  Aqueduct  Street. 

TORONTO ; 
Bell    Telephone  Building, 
37  Temperance  Street. 

HAMILTON  : 
Bell    Telephone  Building, 
Hughson  Street. 

OTTAWA  ; 
Bell    Telephone  Building, 
Queen  Street. 

QUEBEC: 
Bell  Telephone  Building, 
St.  John  and  Palace  Streets. 

WINNIPEG  : 
Forrest  Block,  Main  Street. 
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SPARKS. 

Letters  patent  have  been  issued  increasing  the 
capital  stock  of  the  Vankleel<  Hill  Electric  Com- 
pany, Ltd.,  from  $3,000  to  $10,000. 

At  a  recent  meeting  of  Toronto  Association 
No.  I,  C.  A.  S.  E. ,  a  badge  and  button  to  be 
worn  by  the  members  was  adopted. 

The  annual  meeting  of  the  shareholders  of  the 
Niagara  Falls  Park  and  River  Railway  Company 
will  be  held  at  the  office  of  the  company,  No.  18 
King  Street  West,  Toronto,  on  Tuesday,  the  6th 
inst. ,  at  noon. 

The  company  who  have  undertaken  the  de- 
velopment of  electric  power  on  the  Canadian  side 
of  the  Niagara  Falls  are  said  fo  have  agreed  to 
be  in  a  position  to  deliver  on  the  first  of  Novem- 
ber, 1898,  25,000  horse  power. 

The  Toronto  Railway  Company  have  been 
negotiatmg  wiih  the  Siemens-Halske  Company, 
of  Chicago,  with  a  view  to  the  purchase  of  the 
5,000  h.  p.  engine  exhibited  at  the  World's  Fair, 
and  especially  designed  for  electric  purposes. 

Mr.  H.  G.  Hunt,  of  St.  Catharines,  has  in  his 
possession  a  receipt  for  a  payment  of  five  shares 
of  capital  stock  in  the  Toronto,  Hamilton  and 
Niagara  Electric  Magnetic  Telegraphic  Com- 
pany. The  receipt  is  dated  the  18th  of  January, 
1847. 

It  is  said  to  be  the  intention  of  the  executive 
committee  of  the  Street  Railway  Men's  Union  of 
Toronto  to  issue  a  call  for  a  convention  of  em- 
ployees of  the  different  street  railway  companies 
throughout  Canada,  with  the  object  of  establish- 
ing a  federation  of  the  various  local  unions,  and 
of  regulatmg  the  hours  of  labor  and  arrangmg  a 
scale  of  wages. 

godfrey  st.  v.  morgan 
Barrister,  Solicitor,  etc. 

27  Wellington  St.  East,  ToPOntO 


TORONTO  ELECTRIC  MO  TOR  CO. 
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Dynamos  and  Motors 

ARC    LAMPS    FOR    INCANDESCENT  CURRENT. 
REPAIRING  A  SPECIALTY. 

107  fldelalde  St.  W.  -  Toronto,  Ont. 


STEAM  BOILER  INSPECTION  AND  INSURANCE  DEPARTMENT 

...  OF  THE  .  .  . 


[  CO.  OF 


Head  Office: 

Masonic  Temple, 

LONDON,  ONT. 

JAMES  LAUT, 

MANAGER. 


Authorized  Capital,  - 

$500,000. 
Subscribed  Capital, 

$200,000. 
FULL  GOVERNMENT 

DEPOSIT. 

Do  not  trust  to  luck  ; 
Protect  life  and 


DIRECTORS : 
E.  Jones  Park,  Q.C., 
President  :  F.  A.  Kitz- 
gerald,  Esq.,  President 
Imperial  Oi  Co..  Vice- 
President  ;  Hon.  David 
Mills,  Q.C.,  M.P-,  ex. 
Minister  of  he  Interior; 
John  Morrison,  Esq., 
ex. -Gov.  British  Ameri- 
ca Assurance  C"*.,  To- 
ron  o  ;  T.  H.  Purdom, 
Esq  ,  Barrister,  Lon- 
don. J.  H.  Killey, 
Consulting  Engineer. 
John  Hargrieve,  Chief 
Engineer. 

the  unexpected  generally  happens.  Avoid  the  calamity  of  an  explosion, 
property  by  taking  out  one  of  our  Inspection  and  Insurance  Policies. 


Telephones 


of  all  kinds 


PARTS 
OF 

SAME 


INSTRUMENTS 
REPAIRED 


ONTREAL 


ELECTRIC 
WATER  WHEEL 
GOYERNOR 


PA  TENTED. 
Variations  in  speed  de- 
tected by  fast  running, 
sensitive  Goveinor  Balls. 
Gate  movement  instantly 
set  in  operation  by  elec- 
tric current.  Quick  and 
powerful  action. 


Write  for  particulars. 


WM.  KENNEDY 
&SONS 

Owen  Sound,  Ont. 


English  Liquid  Vegetable  "Anti-Scale" 

....  IS  THE  .... 

BEST  BOILER  COMPOUND  for  LOCOMOTIVE.  MARINE  and  STATIONARY  BOILERS. 

Efificient  in  its  working  without  injury  to  the  boiler  plates  and  tubes. 
Totally  Prevents  Scale  . .  .  Removes  Incrustation,  Corrosion  and  Pitting  .  .  .  Preserves  the  Plates  and  Tubes 

Prevents  Leakage  of  Bed  Taps,  Water  Gauge,s,  p:tc. 
This  compound  is  purely  vegetable,  proves  reliable,  and  worthy  of  use  by  all  engineers. 

Used  in  Great  Britain  and  the  Colonies. 

testimonials  referring  to  its  excellence,  and  every  information  cheerfully  given  on  application  to 

S.  I^TTGME 

(Agent  for  John  C.  Taylor  &  Co.,  Ltd.,  Manufacturers,  Bristol,  England) 

436  Richmond  Street       ....       LONDON,  ONT. 
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Thomas  Ahearn.  Warren  Y.  Soper. 

Contracting  Electrical  Engineers 

>h        >h  ^ 


AHEARN  &  SOPER 


CANADIAN  REPRESENTATIVES  GF  THE 

Westinghouse  Electric  &  Mfg.  Co, 


STANDARD 


R'Y  MOTOR 


Railway  Managers  who  have  had  practical  experience  with  our  Motors  and  Generators  pro- 
nounce them  the  Best  in  the  Market.  They  embody  all  the  requirements  demanded  by 
electric  railway  practice. 

Efficiency,  Durability,  Easy  Operation, 

Least  Cost  of  Repairs,  l\loiseless  in  Use, 

and  Perfect  l\/lechanical  and  Electrical  Construction. 

The  Westinghouse  Alternator  is  the  only  Alternator 
■  of  its  type  in  which  the  Armature  Coils  are  removable 
and  may  be  kept  in  stock.  Coils  are  lathe  wound,  thereby  securing 
the  highest  insulation.    All  armatures  are  iron  clad. 


FOR  ESTIMATES  AND  FURTHER  INFORMATION,  ADDRESS 

AHEARN  &  SOPER    -  OTTAWA 
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Fu 


rnished  in 


200  C.  p. 
300  C.  p. 

. . . and  .  .  . 

500  c.  p. 


2^i^to  3  watts 
per  candle 

power 
efficiency. 


PACKARD  LAMP  CO 


As  Compared  with  Arc  Lamps 


Absolutely  steady  light. 

No  dead  resistance  in  cuirent. 

Does  not  have  to  be  burned  two  in  series  on  100  volts. 

The  color  of  the  light  is  much  pleasanter,  and  it  casts  no 
sharp  shadows. 

Will  give  nearly  two-thirds  the  light  and  a  more  satisfactory 

illum.ination  with  THE  SAME  EXPENDITURE  OF  POWER. 

Renewals  will  cost  no  more  than  the  carbons  and  trimmings 
of  an  arc  light. 

No  carbons  to  replace  every  day,  and  requires  no  attention 
from  the  time  it  is  installed  until  it  burns  out. 

Rec|uires  no  special  transformer  to  be  used  on  alternating 
currents,  and  is  absolutely  noiseless. 


Sample  in  Arithmetic 


A  300  C.  P.  Packard  MOGUL,  burning  at  2.66 

watts  per  C.  P.,  consumes  -  780  watts. 

This  lamp  is  equal  to  16  C.  P.  lamps, 

which  burning  at  3.6  watts  per  C.  P. 
efficiency,  will  consume        -         -       1080  watts.  ,• 

A  saving  each  hour  of  -  -  300  watt  hrs. 

Or  at  15  cents  per  1000  watts  a  saving  of       4^  cents. 

If  the  lamps  average  4  hours  use  daily  it  means 

a  sa\ing  in  current  every  month  of    -  $5.40. 

As  a  Packard  MOGUL  Lamp  burned  under  these  conditions 
will  have  an  average  life  of  about  five  months,  this 
means  a  saving  of  $27.00  in  current  before  the  lamp 
has  to  he  renewed,  and  last,  but  not  least,  Packard 
Moguls  cost  less  than  the  same  capacity  in  16  C.  P. 
lamps. 

The  saving  in  current  over  Low  Candle  Power  Lamps  will 
more  than  pay  for  renewals. 
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The  Canadian  Office  &  School  Furniture  Co. 


BOILERS 

FOR  SALE. 


Second  Hand  Return  Tubular  Brickset. 

One  80  H.  P.  Leonard  make,  nearly 

as  good  as  new. 
One  60  H.  P.  Leonard  make,  in  fair 

condition. 
Two  70  H.  P.  Goldie  &  MeCuIloch 
make,  in  fair  condition. 

The  above  were  replaced  by  "Monarch  Eco- 
-nomic"  Boilers,  and  may  be  inspected  at  Lon- 
don, Ont. 


Apply  for  prices  and  particulars  to 

Robb  Engineering  Co. 

(LIMITED) 

Amherst,   -   Nova  Scotia. 


If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 

J.  B.  MCLEAN  CO.,  Ltd. 

PUBLISHERS 

10  Front  St.  E.        -  Toronto. 


Hill  Patent  Friction  Pulleys 


AND  OUT  OFF  OOUPLINOS 

For  Electric  Light  Stations  and  all  purposes  where  intermittent  power  is  required. 


Miller  Bros.  &  Toms, 

( Siieressnrs  to  Miller  Bros.  &  Mxtclirll) 

Toronto  Office :  74  York  Street.  MONTREAL,  QUE. 

f:stablished  isau. 


THE  CANADIAN  LOCOMOTIVE  &  ENGINE  CO.,  Ltd. 

KINGSTON,  -  ONTARIO. 


MANUFACTURERS  OF 


Locomotive,  Marine  and  Stationary  Engines 


THE 
HA2LET0N 
BOILER. 


ArminGton  &  Sims'  Hk;ii  Si-kkd  Engink  kok  ICi.iiCTRic  Liciirr  I'i.ant,  ictc. 

ISrOTICE. 

The  Canadian  Locomotive  &  Engine  Co. ,  Limited,  of  Kingston.  Onl.-irio,  liave  the  exclusive  license 
for  building  our  Improved  Patent  Higli  Speed  Engine  for  the  Dominion  of  C»inad.i,  and  are  lui- 
nished  by  us  with  drawings  of  our  latest  imp.-ovenienis. 
Providence,  R.I..  Nov.  i8ih,  18S9.  (Signed)        ARMINGTON  &  SIMS. 


"CYCLE"  GAS  ENGINE 

IMPUI.'^i:  EVKKV   KKVOLUnON  without 
.-\  scp.-\raie  puinp.    NC)  i>LlDE. 


Descriptive  Catalogues  of  the  above  on  application. 
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C.  W.  HENDERSON  Manufacturer aU  contractor  Fl  FfiTRIRAI  SUPPLIES 


ESTIMATES  FURNISHED  FOR 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Batteries,  Doctors'  and  Dentists'  Electrical  j 
Apparatus  and  Machinery.  ' 
Electric  and  Gas  Fixtures. 
Buckeye  Incandescent  Lamps. 

Somoff's  Fancy  and  Miniature  Incandescent  Lamps. 


44  Bleury  Sti*eet  •  • 

{CORNER  JURORS) 

"  ...  .  MONTREAL 


LAMKIN  PATENT 


STEAM  PIPE  AND  BOILER  COVERINGS 


Canadian  Mineral  Wool  Co.,  Ltd. 


Asbestos  Goods  Steam  Packings 

Cotton  Waste  Gaskets,  &c.,  &c, 

I>AROEST  AND  BEST  ASSORTMENT  I.\  CANADA. 


122  Bay  Street,  TORONTO. 


Telephone  2376. 


LONDON  MACHINE  TOOL  CO., 

LONDON, 


ONTARIO. 


manufacturers  of 


Machinist  &;  Brass  Finislieps'  Tools 

A.  R.  IVILLIAMS,  General  Aqent,  TORONTO,  ONT. 


OA  K 
TANNED 


BELTING 


TORONTO 

76  "SrOKK:  STREET 
Telephone  475. 


THE  J.  G.  MCUREN  BELTING  CO.  Montreal 


VULCANIZED  FIBRE  CO.  --..-xs»..o  .s.. 
so.  «.«„.cT„.Hs  0.  HARD  VULCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks  and  special  shapes  to  order.   Colors,  Red,  Black  and  Grey, 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATINC  MATERIAL  OF  THE  WORLD. 

Factoru;  WILMINGTON,  DEL.  OFFICE.;  14  DEY  ST.,  N&W  YORK. 

Please  mention  the|ELECTRiCAL  News  when  corresponding  with  advertisers. 


GET  A  RELIABLE  BOILER  FEEDER 


oraW-''*"'"''  BU    THE  BEST 


IK  YOU  DO  THIS  YOU  WILL  USE 


THE 


PENBERTHY  AUTOMATIC  INJECTOR 


73,000  IN  USE. 


^  Penberthy  Injector  Co. 


Send  for  circular  and  price  list. 


Detroit,  Mich. 

Jiranch  Factor]/  at  Wimlsor,  Ont. 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 
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Montreal  Insulated  Wire  Works, 
J.  ROSS,  SON  &  GO. 

MANUFACTURERS  OF 

INSULATED 
ELEGTRIGWIRES 

And  Wires  for  Annunciators, 
Offices,  Magnets  and 
Dynamos, 


Factory:  41 X  William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed. 

p.  0.  Box,  1496. 

E.  CflRL  BREITHftUPT 

CONSULTING 

Electrical  Engineer 

Graduate  in  Electrical  Engineering  at  Johns 

Hopkins  University,  Baltimore. 
 Address  :  BERLIN,  ONT. 

THE  GALVANIC  BATTERY  WORKS 

145  Wellington  St.  West, 
....  TORONTO  .... 

MAKERS  OF 

Electric  Bells, 
Annunciator.s, 

(any  size) 

Leclanche  Cells, 
Medical  Batteries. 

Write  for  Lists. 

'  Use  Something  Good 

PEERLESS  GILS 

TAKE  NO  OTHER. 

MADE  SPECIALLY  FOR  YOUR  USE. 
THE  PEERLESS  BRAND  IS  SECURED  BY  LETTERS 
PATENT. 

Best  Oil  in  the  market.    Does  better  work  and  more  of 
it.  Saves  the  Machinery  and  lasts  longer.  Try  it. 

12  GOLD  MEDALS  IN  6  YEARS. 

Sole  Manufacturers: 

SAMUEL  ROGBRS  &  CO. 

30  Front  Street  East,  Toronto,  Ont. 


STBA3I  VSEBS 

Desiring  the  services  of  COMPETENT  EN- 
GINEERS of  any  class,  can  obtain 
sober,  intelliffeut  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

Geo.  Hunt,  President,  625  Dorchester  Street, 
Montreal. 

J.  J,  York,  Secretary  Montreal  Branch,  Board 
of  Trade  Building,  Montreal. 


JE 

DERS  WANTED 

1 

Weekly  Journal  of  £:dvance  informa- 

tion  and  public  works.  ^Em 

■ 

■ 

ecognized  medium   for  advertise- 

ments  fur    '  lenders.'  Bjjj 

i CANADIAN  CONTRACT  RECORDi 

^                TORONTO.  5 

Eugene  F.  Phillips.  President. 


John  Carroll,  Sec.  and  Treas. 


Edgem  F.  Phillips  Electrical  Works 


MANUFACTURERS  OF 


ELECTRIC  LIGHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\Rf\Df\Y  Gf\BLES. 
RAILWAY  FEEDER  AND  TROLLEY  WIRE. 


OFFICE  AND  FACTORY  : 
New  York  Office:  10  Cortlandt  Street. 
Providence,  R.  I.:  American  Electrical  Works. 


Montreal,  Canada. 


Columbia  Metal 

THE  BEST  ANTI-FRICTION  METAL  ON  THE  MARKET! 

Less  Friction  ;  Less  Wear  ;  Less  Heating  in  Journals  ; 
AND  Le.ss  Oil  Used  than  with  Any  Other  Metal. 
As  liquid  as  water  when  melted.       Once  used,  always  used.       Prices  right.  , 
A  TRIAL  SOLICITED. 

W.  S.  BATES  MEAFORD,  ONT. 


The  F.  E,  Dixon  Belting  Co, 

(LIMITED) 


MANUFACTURERS  OF 


LEATHER  BELTING 


70  KING  STREET  EAST  TORONTO. 


Headquarters  for  Electric  and  Dynamo  Belting. 


John  L.Blaikie  Esq 
Pres. 


EW.Rathbun  Esd 
Vice.  Pres. 


CONSULTING  ENGINELRS 

G.C.ROBB  ChiefEngineer   ,,         _  ^ ^ 

A.FRASER  Sec.Tres        Head  OFFICE  TORONTO 
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FIRSTBROOK  BROS. 

Kinf/  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDB-BLOCKS 

AND  CF?OSS-flRMS. 


WRITE  FOR  PARTICULARS. 


T«  E 


Morse 
Valve 
Reseating 
Machine 

will  reface  in  posi- 
tion any  valve 
from  X  '1-  to  14 
in.  flat  or  taper 
seat. 


Send  for  new  Cata- 
logue,   with  the 
names  of  1,000 
users. 


Darling  Bros. 


Reliance  Works 


Montreal. 


DID  YOU  EVER 


stop  to  consider  what  your  Dynamo  Inrushes  cost  you  ? 


WE  KNOW  THAT  THE 


"Columbia  Alloy  Dynamo  Brush 


IS  PERFECTION,   KOTH   JN   QUALITY  AND  IN  PRICE. 

LESS  WEAR  ON    COMMUTATOR  THAN  ANY  OTHER  BRUSH. 

All  sizes  kept  in  stock.    Liberal  discounts  to  larjje  consumers.     .Send  us  a  trial  order. 


«JOH[N^  A.  JBURNS,  B.  A.  Sc., 

Klectrical  and  Mechanical  Engineer 

SPECIALTY: 

Installing  complete  plants  for  any  service. 


686  GraiQ  Street,  MONTREAL. 


Special  Motor  and  Dynamo  Pulleys 

WE  are  now  buildme,  for  dynamos, 
motors,  roller  mills,  and  all  places  re- 
quiring a  small  and  strong  pulley,  a  very  neat 
and  serviceable  pulley  witti  iron  spider  hub 
and  arms,  and  selected  hardwood  rim,  thus 
securing  ia  one  pulley  the  neatest  appearing 
article  that  ( an  be  mpde,  as  we  1  as  tho  wood 
belt  surface,  which  itsel  is  worth  more 
than  the  cost  of  the  pulley.  We  have  fur- 
ni^hed  these  pulleys  for  special  purpo->es  for 
several  years  and  many  of  the  leading  elec- 
trical generator  manufacturers  have  adopted 
them  as  their  standard.  In  practical  use  we 
have  in  a  number  of  cases  shown  5  per  cen*. 
better  light  by  simply  changing  the  dynamo 
pulleys  from  iron  to  woDd  nm.  Another 
special  feature  is  ihe  elimination  of  excessive 
belt  strains,  which  insures  life  O'  beltn  g  and 
no  annoyance  or  danger  from  heated  journals. 
For  use  on  saw  arbors,  where  a  very  heavy 
pulley  is  required  in  small  space,  we  can 
recommend  our  iron  centre  pulley  as  the  very 
best  and  on'y  pulley  which  will  give  entire 
satisfaction.  We  manufacture  this  pulley  with 
any  style  or  length  of  hub,  located  in  any  de- 
sired position  in  nm.  Our  dynamo  pulley  is 
perftict,  and  we  solicit  a  trial  order.  Fur- 
nished with  kty  seats,  set  screws,  or  both. 


WOOD  SPLIT  PULLEY  CO. 

KING  ST.  WEST,  TOROS  TO. 


MACHINE  9         Steel  Rim   Pulleys  are  practicn,li)r 


^r_^B  III  I  ^        ^^L^f      ^^^^^     ^  MOULDED    ^   unbreakable,  are  lighter  and  easier  on 

BH^^  III  I  ^^^^^k     ^    — — .  9  shaft,  and  cost  same  as  cast  pulleys. 

r^\i/^L.c.  I  w 


^    STEEL  RIM        ^  ^ 

®     AND  GRIP  •  ANY  STYLE  FURNISHED  SPLIT 


SHAFTING 
HANGERS 


TURNED  IN  ANY  LENGTHS  UP  TO  28  FEET. 
SAVING  COUPLINGS.     STEEL  OR  IRON. 
PERFECTLY  TRUE  AND  POLISHED. 
KEY  SEALED  WHEN  DESIRED. 

RING   OILING  AND   RESERVOIR   OIL   BEARINGS.  STANDS 
FOR   BEARINGS.     WALL   BOXES.       SPECIALLY  HEAVY 
PATTERNS  FOR  ELECTRIC  WORK.    OUR  SPECIAL 
FACILITIES  SECURE  YOU   LOW  PRICES 
AND    PROMPT  SHIPMENT. 


(  ^"^^^-^STn^Aoa)     WAT  E  RO  U  S 


JAS.  St.  Charle-S,  Manager.  T[|E  J/\S,  JJ,  CHARLES  Yi^^^Y  Pringle,  Sec'y-Treas. 
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Kay  Electric  Works 

No.  263  James  Street  N.,  Hamilton,  Ont. 

.  .  .  MANUFACTURERS  OF  .  .  . 

DYNAMOS 


For  Arc  and  

Incandescent  Lighting. 

MOTORS 


From  ys  H.  P.  to  50  H.  P. 
Electro  Plating  Machines  and  General 
Electrical  Appliances.  Special  attention 


to  Mill  and  Factory  Lighting. 


WRITE  FOR  CIRCULARS. 


NORTHEY  MFG.  GO. 


Toronto  .... 

. . .  ONTf\RIO. 


MANUFACTURERS  OF 


STEAM 


PUMPS 


For  General  Water  Supply 
and  Fire  Protection. 

BOILER  FEED  PUMPS  AND  PUMPS  FOR  ALL  DUTIES  ym. 
COMDEN^SERS,  ETC. 

HIGH  CLASS  PUMPING  ENGINES 

FOR  HIGH  DUTY,  SUITABLE  FOR  TOWN  AND  CITY  WATERWORKS. 


C 


Street  Cars 


OUR  SPECIALTY 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 


Pf\TTERSON  6c  GORBIN. 

ST.  CATIIA  ItlNES,  ONT. 


TELEPHONES 


THE  "T.  W.  NESS" 

Automatic  

 Telephone 

I'ATENTED 

Canada,  Sept.  I2ih,  1893. 
United  States,  Sept.  19th,  1893. 
Fiance,  Sept.  19th,  1893. 

Specially  Designed  for  Warehouse 
and  Factory  Use, 
Send  for  new  catalogue  No.  7. 

SAMPLE  LETTER. 

Montreal,  Oct.  10,  1893. 
Messrs.  T.  W.  Ness  &  Co., 

749  Craig  St.,  Montreal,  P.  Q. 
Dear  Sirs  ; — In  reply  to  yours  of 
the  9th,  we  beg  to  say  that  we  have 
used  one  of  your  Automatic  Tele- 
phones for  soine  time,  and  find  it 
satisfactory  in  every  respect. 
Yours  truly. 

Green  &  Sons  Co. 


T.  W.  NESS  &  CO. 


riitiii»riiiii'i-iiiif>-" 


749  Craig  SK 


MONTREAL 
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THE  TORONTO  ELECTRIC  LIGHT  COMPANY'S  NEW 
STATION. 

The  accompanying  illustration  represents  the  new  buildings 
and  plant  of  the  Toronto  Electric  Lif^jht  Company.  They  consist 
of  spacious  engine  and  dynamo  rooms,  boiler  house  and  ofifice. 
The  offices,  as  seen  in  the  cut,  front  the  Esplanade  at  the  corner 
of  Scott  street.  On  the  ground  floor  are  the  public  offices, 
manager's  office,  private  room  and  lavatory  ;  on  the  second 
floor  IS  a  large  room  used  as  a  board-room,  library,  with  spiral 
staircase  to  tower,  laboratory  and  instrument  room,  and  clerk's 


weighed  over  three  tons,  the  interstices  of  the  piling  being  filled 
with  broken  stone  and  cement.  Upon  the  lower  courses  of 
large  stones  the  engine  and  boiler  foundations  were  built,  and 
are  found  after  a  year's  use  to  be  as  firm  and  solid  as  ever. 

The  smoke-stack  was  built  on  a  similar  foundation,  poles  being 
driven  as  close  together  as  possible  over  the  whole  area.  Diffi- 
culty was  found  here,  as  there  was  only  about  two  feet  of  loose 
mud  over  the  rock,  not  enough  in  some  cases  to  hold  the  piles 
down  in  the  ten  feet  of  water  that  was  over  it.  Now  that  the 
entire  work  is  completed,  however,  its  solidity  and  freedom  from 


private  room.  The  interior  finish  is  all  quartered  oak,  polished, 
which  presents  a  very  handsome  appearance.  The  dynamo 
room  immediately  in  rear  of  the  offices  contains  the  power  gen- 
erators for  the  250  and  500  volt  systems  on  the  main  floor,  with 
smaller  dynamos  for  arc  lighting  on  a  raised  platform  over  the 
shafting.  The  whole  is  driven  by  the  pair  of  compound  vertical 
Corliss  engines  of  one  thousand  horse  power,  of  which  we  gave 
an  illustration  in  a  previous  number.  Further  on  is  the  boiler 
house,  of  brick,  containing  four  water  tube  boilers  of  250  h.  p. 
capacity  each,  with  accommodation  for  double  -that  amount. 
The  brick  chimney  shaft  is  22  feet  square  at  the  foundation  and 
125  feet  in  height,  having  a  square  flue  parallel  from  bottom  to 
top,  8  feet  on  each  side.  The  foundations  for  boiler  and  engines 
are  of  the  most  massive  character,  and  required  considerable 
skill  in  their  design  and  execution,  as  the  whole  had  to  be  built 
on  the  mud  bottom  of  the  slip,  and  at  the  same  time  the  depth  of 
water  had  to  be  maintained  in  the  dock  alongside.  As  the  slip 
could  not  be  filled  up,  piles  were  driven  to  the  rock  and  cut  off 
by  a  specially  designed  circular  saw  about  two  feet  below  the 
water.    On  these  massive  stones  were  laid,  some  of  which 


vibration  leaves  nothing  to  be  desired.  The  advantagesMn  being 
at  the  headquarters  of  fuel  supply  and  having  unlimited  water 
at  command  for  boiler  supply  and  condensing  purposes,  far  more 
than  compensate  for  the  extra  difficulty  and  expense  of  obtain  ■ 
ing  a  good  foundation. 

The  extension  of  the  company's  wharves  to  the  new  line  afford 
abundant  room  for  coal  storage  and  a  pole  yard,  the  size  being 
600  by  140  feet.  The  whole  of  the  work,  including  foundations 
and  superstructure,  was  designed  by  and  executed  under  the 
immediate  supervision  of  the  manager  of  the  company,  Mr.  J. 
J.  Wright.   


The  recent  storms  are  said  to  have  cost  the  Bell  Telephone  Company 
about  $45,000  for  repairs  to  their  system  in  Eastern  Ontario. 

The  town  council  of  Carleton  Place,  Ont.,  have  been  considering  the 
question  of  granting  a  bonus  of  $20,000  and  exemption  from  taxes  for  15 
years,  to  Messrs.  T.  W.  Ness  &  Co.,  of  Montreal,  for  the  purpose  of  in- 
ducing them  to  remove  their  manufactory  to  that  place.  Application  is  to 
be  made  to  the  Ontario  Legislature  for  authority  to  carry  out  the  under- 
taking. A  condition  of  the  bargain  is  that  Messrs.  Ness  &  Co.  must  employ 
constantly  an  average  of  100  hands. 


26 


CflNflDl^^N    ELiECTf^lCfili  NEWS 


March,  1894 


QUESTIONS  AND  ANSWERS. 

J.  W.  R.,  Hamilton,  Ont.,  writes  -.—The  Hamilton  Spectator 
'  states  that  the  new  Blake  pumping  engine  at  Toronto  has  had 
to  have  a  new  set  of  pumps  placed  in  it,  and  that  it  has  been 
standing  idle  for  the  last  two  months  for  this  purpose.  This 
engine  broke  down  disastrously  soon  after  its  erection  last  year. 
As  no  account  of  it  has  appeared  in  the  Toronto  daily  papers, 
the  stationary  engineers  would  like  your  account  of  the  trouble. 
The  Hamilton  8,000,000  gallon  pump  has  now  run  six  yeats 
without  any  trouble  whatever,  and  with  great  fuel  economy  ;  so 
also  have  the  Kingston  and  London  ones— all  built  here  by 
Killey. 

Answer. — We  have  made  inquiries  of  the  officials  of  the 
Toronto  Waterworks  Department  respectmg  the  subject  of  our 
correspondent's  inquiry,  and  are  informed  that  the  first  break- 
down of  the  Blake  engine  took  place  while  the  engine  was  under 
test  by  the  manufacturers,  and  before  its  acceptance  by  the 
city.  The  break  down  was  due  to  the  breaking  of  the  crank 
pin,  as  the  result  of  which  the  cylinder  head  of  the  engine  was 
blown  out.  The  breaking  of  the  crank  pin  is  said  to  have  been 
caused  by  an  internal  flaw  in  the  metal  which  was  not  obser- 
vable on  the  surface.  The  engine  was  again  shut  down  on  the 
evening  of  the  8th  of  January,  and  has  not  been  in  operation 
since.  It  is  stated  that  after  the  engine  had  been  for  some  time 
in  operation  the  manufacturers  concluded  that  the  cylinders 
were  not  sufficiently  heavy  for  the  unusually  severe  work  which 
was  required  of  them,  and  decided  to  replace  them  by  cylinders 
of  greater  weight.  To  do  this  required  the  shutting  down  of  the 
machine  for  about  six  weeks.  This  is  the  explanation  of  the 
difficulty  as  it  has  been  given  to  us  by  the  officials  of  the 
Department. 

"  Meter,"  Arnpnor,  Ont.,  writes  :  Would  you  please  answer 
through  your  journal  the  following  questions  : 

1.  Kindly  give  the  principle  of  construction  of  alternating 
current  motors  to  drive  fans. 

2.  What  would  be  the  effect  in  the  reading  of  a  Shallenberger 
meter,  certified  correct  with  16,000  alternations  per  minute,  if 
the  alternations  were  lowered  to  14,000? 

3.  What  are  the  qualifications  necessaiy  to  obtain  2nd  class 
engineer's  papers,  and  what  books  do  you  recommend  as  being 
useful  in  qualifying  for  papers? 

4.  What  kind  of  storage  battery  is  best  adapted  for  a  boat 
vinth  one  h.  p.  motor ;  also  weight  of  batteries  that  would  supply 
I  h.  p.  motor  for  12  hours,  they  being  charged  by  a  4  ampere 
circuit  of  about  e;oo  volts  ? 

Answer. — The  time  at  our  disposal  will  not  admit  of  an 
answer  being  given  until  our  April  issue.  2.  The  storage  battery 
having  the  least  weight  for  a  given  output  is  best  suited  for 
boat  propulsion,  but  the  numerous  forms  of  lead  plate  batteries 
differ  very  little  from  each  other  in  this  respect.  -Their  average 
weight,  with  cells  and  acid  solution  complete,  is  about  140 
pounds  for  a  capacity  (at  normal  discharge  rate)  of  i  kilowatt 
hour.  For  a  one  h.  p.  motor  running  12  hours,  i.  e.,  for  12  horse 
power  hours  delivered  by  your  motor,  you  should  provide  at  least 
12  kilowatt  hours  battery  capacity.  We  should  say  that  500 
volts  is  too  high  a  voltage  for  use  in  a  boat,  on  account  of  insula- 
tion difficulties.  100  volts  is  quite  as  high  as  can  be  managed 
comfortably.  3.  This  information  may  be  obtained  by  writing 
to  any  member  of  the  Board  of  Examiners  of  the  Ontario  En- 
gineers Association.  The  names  and  addresses  of  the  exam- 
iners are  printed  on  our  editorial  page.  4.  The  Shallenberger 
meter  readings  will  not  be  correct  on  a  circuit  of  dilTerent  fre- 
quency from  that  for  which  the  meter  is  adjusted,  but  not  in  pro- 
portion to  the  number  of  alternations  per  minute.  A  little  ad- 
justment can  be  made  in  the  meter  fro  change  of  frequency  by 
changing  the  angle  of  the  secondary  coil.  The  makers  state 
"  the  meter  is  practically  correct  within  1000  alternations  per 
minute  above  or  below  that  or  which  it  is  adjusted." 


TELEGRAPHIC  REVOLUTIONS. 

The  days  for  the  use  of  the  primary  battery  for  telegraphy  in 
this  country  are  numbered.  It  will  not  be  long  before  the  bat- 
teries that  are  now  used  in  the  various  stations  of  the  New  Eng- 
land states  will  be  relegated  to  antiquity.  At  the  main  Boston 
office,  where  14,000  cells  were  employed  for  sending  messages 
the  first  year,  occupying  one-fifth  to  one-sixth  the  space,  there 
are  now  motor  dynamos  which  take  up  but  a  small  room  in  the 
basement.  The  advantages  of  the  motor  dynamo  or  transform- 
ers, as  they  are  generally  called,  are  many. 

The  saving  alone  over  the  whole  system  is  said  to  be  between 
40  and  45  per  cent.  This  remains  to  be  demonstrated,  however. 
Then,  again,  the  new  practice  has  the  gr&at  advantage  of  clean- 
liness and  steadiness. 

With  the  use  of  the  cells  the  voltage  varied  frotn  26  to  36 
points  from  the  standard  of  180  volts  supposed  to  be  delivered. 
With  the  motor  dynamo  as  a  generator  of  current,  there  is  hard- 
ly any  variation  ;  at  the  most,  2  or  3  volts.  The  motor  dynamo 
transforms  or  reduces  the  ordinary  direct  incandescent  light  cur- 
rent into  one  of  small  volume  for  the  telegraph  business. 

In  the  Western  Union  Company's  Boston  office  the  current  is 
taken  in  a  commutator  on  one  side  of  the  machine  and  sent  out 
from  a  commutator  on  the  opposite  side,  the  transfoiination  be- 
ing efTected  by  two  different  windings  on  the  armature. 


The  Boston  plant  has  at  present  nineteen  of  these  transformers 
in  use  and  will  put  in  addition  probably  ten  more.  Of  these 
machines  now  in  use  five  are  of  3  horse-power  each,  three  are  i 
one-horse,  two  are  yi  horse-power,  two  are  X  horse-power  and 
seven  are  horse-power.  The  potential  of  these  machines 
varies  anywhere  from  25  up  to  260. 

The  farthest  point  to  which  a  message  has  to  be  sent  from 
Boston  is  Buffalo,  N.  Y.,  and  this  can  be  accomplished  by  throw- 
ing one  large  machine  of  260  into  service,  or  several  connected 
in  tandem,  or  in  series.  The  small  machines,  which  are  wound 
from  50  to  70  volts,  are  thrown  into  what  is  known  as  the  loop 
from  New  York  to  Portland,  thus  necessitating  the  send  of  but 
one  message. 


METHODS  OF  BOILER  SETTING. 

Editor  Flectrical  News. 

Sir, — In  response  to  the  request  of  the  Hamilton  Association 
C.  A.  S.  E.  re  boiler  setting  in  your  last  issue,  I  would  like  to 
give  a  little  of  my  experience  in  that  line.  But  first  let  me  say, 
that  it  is  with  no  desire  to  criticise  my  Hamilton  friends  or  assail 
the  decision  they  may  have  arrived  at  on  this  important  subject; 
but  simply  to  get  and  tiy  to  give  information,  that  being  the  ob- 
ject of  the  C.  A.  S.  E. 

About  eighteen  months  ago  I  took  charge  of  a  new  plant ;  the 
boiler  is  14  ft.  x66",  and  was  bricked  in  before  I  took  charge 
and  was  set  somewhat  like  the  sketch  of  the  Hamilton  plant  re- 
ferred to  above,  with  the  bridge  built  perpendicular  and  circled 
round  the  boiler;  but  it  did  not  give  the  satisfaction  I  would 
like. 

About  a  month  aTO,  another  boiler  of  exactly  the  same  dimen- 
sions, and  built  by  the  same  firm,  was  placed  by  the  side  of  the 
first  one.  With  boiler  No.  2  I  was  more  anxious  to  have  a  little 
of  my  own  way,  as  regards  the  setting,  and  the  firm  gave  in- 
structions that  my  wishes  should  be  attended  to  in  every  par- 
ticular.   This  is  a  rough  sketch  of  the  setting  : 


Now  here  are  two  boilers  identical  in  every  respect,  but  which 
differ  in  the  setting  ;  No.  i  has  the  plumb  bridge  which  is  circled 
and  built  to  within  8"  of  the  boiler.  Now  it  will  be  seen  by  look- 
ing at  the  sketch  that  the  greatest  heat  will  strike  the  boiler  at 
or  near  the  bridge,  and  in  this  case  on  one  of  the  two  seams 
running  around  it.  In  No.  2  there  is  piactically  no  bridge  wall, 
only  raised  about  6"  to  keep  the  coal  in  place,  then  a  fiat  bed 
sloping  to  within  10"  of  the  boiler. 

It  is  only  just  to  say  that  I  have  not  been  able  to  weigh  the  coal 
and  water  and  make  a  thorough  test  of  the  two  boilers  separate- 
ly, but  I  have  no  hesitation  in  saying  that  No.  2  makes  more 
steam  and  is  more  satisfactory  in  every  respect  than  No.  i. 
That  this  is  the  case  is  particularly  noticeable  in  getting  up  steam 
and  before  they  are  connected  together ;  the  steam  in  No.  2  always 
gains  from  10  to  15  lbs.  on  No.  i.  I  believe  the  greater  advan- 
tage lies  in  the  more  equal  distribution  of  the  heat  under  the 
boiler,  and  at  the  same  time  the  liability  to  unequal  expan- 
sion is  lessened.  I'might  give  other  reasons  for  recommend- 
ing this  plan  of  setting,  but  will  refrain  lest  I  should  take  up 
too  much  space. 

Geo.  Gilchrist, 

Toronto  No.  i  C.A.S.E. 


According  lo  the  decision  of  the  Supreme  Court  of  Georgia  in  The  West- 
ern Union  Telegraph  Company  vs.  Rountree,  under  the  act  of  October  22, 
1887,  a  telegraph  company  is  not  liable  for  the  penalty  of  $100  for  a  verbal, 
though  material,  inaccuracy  in  the  transmission  of  a  message,  and  the 
words  "shall  transmit  and  deliver  *  *  *-  with  impartiality  and  good 
faith,  and  with  due  diligence,"  relate,  so  far  as  the  purposes  of  this  act  is 
concerned,  to  the  time  within  which  the  transmission  and  delivery  must  be 
accomplished,  and  not  to  accuracy  and  correctness  in  sending  and  transcrib- 
ing dispatches.  In  the  case  of  The  Western  Union  Telegraph  Company 
vs.  Tinuiions  the  court  held  that  a  non-resident  of  a  city  does  not  make 
himself  a  resident  within  the  meaning  of  the  proviso  to  the  second  section  of 
the  act  of  October,  22,  1887,  touching  the  duties  of  telegraph  companies,  by 
giving  to  the  company  an  address  within  the  city  at  which  he  can  be  found 
temporarily.  The  second  section  of  the  act,  the  court  said,  deals  exclusive- 
ly with  the  duty  of  delivery  to  residents  of  cities  and  towns,  and  persons 
residing  within  a  limit  of  one  mile  from  the  telegraph  office.  The  duty  of 
delivery  to  other  persons  is  not  embraced  in  that  section,  but  in  the  general 
requirement  set  forth  in  the  first  section  ;  and  as  to  non-residents,  the  ques- 
tion whether  due  diligence  in  n-aking  delivery  requires  the  company  to  go 
outside  of  its  office  to  deliver  at  a  designated  place  within  a  city  or  town  is 
one  of  fact  for  the  determination  of  a  jury  on  the  circumstances  of  each  case, 
including  any  right  and  reasonable  usage  of  the  company  in  dealing  with 
messages  of  this  kind,  and  if  the  company  in  the  conduct  of  its  business 
delivers  outside  of  its  office  to  one  customer  it  must  to  another  under  like 
circumstances  and  condit  ns. 
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THE  ECONOMICAL  INSTALLATION  OF  SMALL  LIGHTING 
PLANTS. 

By  J.  B.  Cahoon. 

A  careful  investigation  of  the  small  electric  light  plants 
throughout  the  country  will  show,  says  the  Electrical  World,  that 
many  of  them  are  only  just  barely  clearing  expenses,  without 
netting  any  profit  to  the  owners  ;  as  many  more  are  running  at 
a  loss,  while  a  very  few  are  a  source  of  profit.  One  fault  of  these 
stations  which  tends  to  make  them  non-profitable  is  the  lack  of 
economy  in  their  operation.  By  economy  we  mean  a  true  spirit 
of  economy,  and  not  a  spirit  of  parsimony  which  sometimes 
passes  for  economy  among  the  people  who  have  considerable  to 
do  with  electric  properties.  But  leaving  this  out  ot  the  question, 
if  we  were  to  take  a  very  small  plant,  say  one  running  600  or  700 
incandescent  lights,  and  try  to  run  this  at  a  profit  in  a  country 
town,  we  find  that,  handling  this  as  best  we  can  with  the  old 
methods,  there  is  little  or  no  profit  derived  from  its  operation, 
especially  if  we  charge  off  a  certain  percentage  lor  depreciation 
each  year.  Now  let  us  look  into  this  a  little  more  closely  and 
see  if  we  can  ascertain  why  such  a  plant  should  not  yield  a  fair 
return  on  the  investment.  In  the  first  place,  situated  as  our 
plant  is  in  a  country  village  with  its  long,  straggling  streets  and 
extensive  distances  to  cover,  with  only  an  occasional  store,  and 
here  and  there  a  light  to  be  placed  on  the  highway,  if  we  run  the 
two-wire  system  and  use  the  direct  current  incandescent  ma- 
chine, we  find  that  we  are  using  a  great  deal  of  copper  to  main- 
tain the  requited  service,  and  that  the  cost  of  this  copper  is  so 
great  that  the  return  for  the  use  of  the  few  scattered  lights  is  in- 
sufficient to  pay  a  fair  rate  of  interest  on  so  much  copper. 

We  can  resort  to  the  alternating  current  and  distribute  at  a 
potential  of  1,000  or  2,000  volts,  as  the  case  may  be,  and  so 
cover  the  main  points  to  be  lighted  at  a  faiily  reasonable  outlay, 
but  this  will  necessitate  the  use  of  a  large  number  of  small  trans- 
formers, which  means  the  production  of  light  at  a  less  efficiency 
and  greater  expense  than  if  we  could  make  use  of  large  trans- 
formers. This  will,  however,  furnish  us  with  an  incandescent 
system  of  lighting  from  which  we  can  hope  for  some  return  of 
our  investment.  Or,  we  can  install  an  arc  plant  which  will  en- 
able us  to  distribute  lights  over  the  required  area,  and  this  will 
be  perfectly  satisfactory  for  street  lighting  and  for  use  in  some 
large  buildings  and  stores,  but  it  will  not  meet  the  demand  for 
lighting  private  houses,  small  stores,  and  the  various  odds  and 
ends  which  are  liable  to  require  light ;  therefore  it  is  question- 
able if  the  arc  light  plant  will  be  a  profitable  one,  and  it  cannot 
contract  for  any  of  the  small  installations  and  practically  will 
only  serve  to  light  the  town.  Again,  as  we  start  with  the  as- 
sumption that  the  town  is  too  small  to  warrant  the  installation  of 
both  arc  and  incandescent  circuits,  it  becomes  necessary  to 
decide  upon  some  plan  which  will  meet  all  conditions  in  a  fairly 
satisfactory  manner.  After  carefully  watching  the  operation  of 
alternating  circuits  with  three-wire  transformers  I  am  convinced 
that  this  three-wire  transformer  system  is  the  one  which  will  be 
the  most  profitable  to  install  in  such  places  as  mentioned  above, 
as  well  as  in  larger  towns  and  cities  where  distribution  is  to  be 
made  at  long  distances  from  the  central  stations  and  over  a  con- 
siderable area. 

The  system  is  an  extremely  simple  one  and  is  well  illustrated 
by  the  plant  of  the  Peterborough  Electric  Light  and  Power 
Company,  Peterborough,  N.  H.  In  brief,  the  idea  is  to  place 
large  transformers  at  certain  points,  which  may  be  called  centres 
of  distribution  for  the  area  in  which  said  transformers  are  situat- 
ed, carrying  the  primary  to  those  transformers  at  1,000  to  2,000 
volts  and  running  off  three  wires  from  the  secondary  coils  and 
carrying  these  along  the  streets  to  the  points  where  they  are 
needed.  The  difference  of  potential  between  the  two  outside 
lines  will  be  104,  and  between  the  middle  and  outside  lines  52 
volts.  We  can  then  tap  directly  off  these  lines  and  enter  any 
house  or  building  that  wants  lights  without  the  necessity  of  in- 
stalling any  small  transformers  ;  in  other  words,  we  have  by  fol- 
lowing out  this  method  as  flexible  a  system  for  incandescent 
lighting  as  the  three-wire  system  now  so  much  used  for. 

This  method  presents  some  remarkable  features  deserving 
the  earnest  study  of  those  interested  in  such  work,  the  principal 
being  the  great  saving  effected  in  copper  over  a  two-wire  system 
and  the  saving  effected  by  the  use  of  large  transformers  over 
small  ones.  This  also  presents  a  system  which  is  flexible  to  an 
extreme  degree  in  that,  as  the  demands  for  lights  increase  and 
we  reach  the  capacity  of  our  transformer  installed,  we  have  but 
to  put  up  another  large  transformer  and  we  have  another  centre 
of  distribution  to  cover  the  sime  area,  or,  if  lights  are  wanted 
beyond  a  reasonable  distance  from  our  first  transformer,  by  the 
installation  of  a  second  at  this  further  point,  we  shall  have  very 
little  loss  in  transmitting  the  current  to  it  over  the  primary  wire 
at  1,000  volts,  so  that  we  are  ready  to  take  a  contract  with  any 
and  every  householder  and  furnish  him  with  light  at  a  price 
which  shall  be  reasonable  and  which  will  prove  as  beneficial  to 
the  user  as  to  the  plant.  It  will  be  seen  at  once  that  this  is  one 
of  the  great  features  of  such  an  installation.  It  is  not  necessary 
to  skip  anything,  but  to  reach  out  and  get  all  the  business  that 
there  is  in  the  whole  town,  and  if  this  is  done,  I  think  I  can 
safely  assure  the  payment  of  a  handsome  dividend  on  the 
investment. 

Application  will  be  made  to  the  Dominion  Parliament  by  the  Plate  Glass 
and  Boiler  Insurance  Co. ,  of  London,  Ont. ,  for  power  to  insure  against  loss 
of  life  or  injury  to  person  of  engineers  or  firemen  in  charge  of  steam  boilers. 


ON  LIGHT  AND  OTHER  HIGH  FREQUENCY  PHENOMENA. 

By  Nikola  Tesla. 
/  Con  tin  ued.  ) 

In  this  experiment  the  potential  difference  at  the  terminals  of 
the  lamps  varies  in  sign  thoeretically  three  to  four  million  times  a 
second.  The  ends  of  the  filaments  are  correspondingly  electrified, 
and  the  gas  in  bulbs  is  violently  agitated  and  a  large  portion  of 
the  supplied  energy  is  thus  converted  into  heat.  In  the  non  ex- 
hausted bulb,  there  being  a  few  million  times  more  gas  mole- 
cules than  in  the  exhausted  one,  the  bombardment,  which  is 
most  violent  at  the  ends  of  the  filament,  in  the  neck  of  the 
bulb,  consumes  a  large  portion  of  the  energy  without 
producing  any  visible  effect.  The  reason  is  that,  there  being 
many  molecules,  the  bombardment  is  quantitatively  considerable, 
but  the  individual  impacts  are  not  very  violent,  as  the  speeds  of 
the  molecules  are  comparatively  small  owing  to  the  small  free 
path.  In  the  exhausted  bulb,  on  the  contrary,  the  speeds  are 
very  great,  and  the  individual  impacts  are  violent  and  therefore 
better  adapted  to  produce  a  visible  effect.  Besides,  the  convec- 
tion of  heat  is  greater  in  the  former  bulb.  In  both  the  bulbs 
the  current  traversing  the  filaments  is  very  small,  incomparably 
smaller  than  that  which  they  require  on  an  ordinary  low-fre- 
quency circuit.  The  potential  difference,  however,  at  the  ends 
of  the  filaments  is  very  great  and  might  be  possibly  20,000 
volts  or  more  if  the  filaments  were  straight  and  their  ends  far 
apart.  In  the  ordinary  lamp  a  spark  generally  occurs  between 
the  ends  of  the  filament  or  between  the  platinum  wires  outside, 
before  such  a  difference  of  potential  can  be  reached. 

It  might  be  objected,  in  the  experiment  before  shown,  that, 
the  lamps  being  in  multiple  arc,  the  exausted  lamp  might  take  a 
much  larger  current,  and  that  the  effect  observed  might  not  be 
exactly  attributable  to  the  action  of  the  gas  in  the  bulbs.  Such 
objections  will  lose  much  weight  if  I  connect  the  lamps  in  series 
with  the  same  result.  When  this  is  done,  and  the  discharges 
are  directed  through  the  filaments,  it  is  again  noted  that  the  fila- 
ment in  the  none-exhausted  bulb,  h,  remains  dark,  while  that  in 
the  exhausted  one,  1,  glows  even  more  intensely  'han  under  its 
normal  conditions  of  working,  Fig.  22b.  According  to  general 
ideas,  the  current  through  the  filaments  should  now  be  the 
same,  were  it  not  modified  by  the  presence  of  the  gas  around  the 
filaments. 

At  this  juncture  I  may  point  out  another  interesting  feature, 
which  illustrates  the  efifect  of  the  rate  of  change  of  potential  of 
the  currents.  I  will  leave  the  two  lamps  connected  in  series  to 
the  bars  B,  B,,  as  in  the  previous  experiment,  Fig.  22b,  but  will 
presently  reduce  considerably  the  frequency  of  the  currents, 
which  was  excessive  in  the  experiment  just  shown.  This  I  may 
do  by  inserting  a  self-induction  coil  in  the  path  of  the  discharges, 
or  by  augmenting  the  capacity  of  the  condensers.  When  I  now 
pass  these  low  frequency  discharges  through  the  lamps,  the  ex- 
hausted lamp,  1,  again  is  as  bright  as  before,  but  it  is  noted  also 
that  the  non  exhausted  lamp,  1', glows, though  not  quite  as  intense- 
ly as  the  other.  Reducing  the  current  through  the  lamp,  I  may 
bring  the  filament  in  the  latter  lamp  to  redness,  and  though  the 
the  filament  in  the  exhausted  lamp  1,  is  bright.  Fig.  22c,  the  de- 
gree of  its  incandescence  is  much  smaller  than  in  Fig.  22b,  when 
the  currents  were  of  a  much  higher  frequency. 

In  these  experiments  the  gas  acts  in  two  opposite  ways  in  de- 
termining the  degree  of  the  incandescence  of  the  filaments;  that 
is,  by  convection  and  bombardment.  The  higher  the  frequency 
and  potential  of  the  currents,  the  more  important  becomes  the 
bombardment.  The  convection,  on  the  contrary,  should  be  the 
smaller,  the  higher  the  frequency.  When  the  currents  are 
steady,  there  is  practically  no  bombardment,  and  convection  may 
therefore  with  such  currents  also  considerably  modify  the  degree 
of  incandescence  and  produce  results  similar  to  those  just  before 
shown.  Thus,  if  two  lamps  exactly  alike,  one  exhausted  and 
one  not  exhausted,  are  connected  in  multiple  arc  or  series  to 
a  direct  current  machine,  the  filament  in  the  non-exhausted  lamp 
will  require  a  considerably  greater  current  to  be  rendered  incan- 
descent. This  result  is  entirely  due  to  convection,  and  the  effect 
is  the  more  prominent  the  thinner  the  filament.  Prof  Ayrton 
and  Mr.  Kilgour  some  time  ago  published  quantitative  results 
concerning  the  thermal  emissivity  by  radiation  and  convection, 
in  which  the  effect  of  thin  wires  was  clearly  shown.  This  effect 
may  be  strikingly  illustrated  by  preparing  a  number  of  small, 
short  glass  tubes,  each  containing  through  its  axis  the  thinnest 
obtainable  platinum  wire.  If  these  tubes  be  highly  exhausted, 
a  number  of  them  may  be  connected  in  multiple  arc  to  a  direct 
current  machine,  and  all  of  the  wires  may  be  kept  at  incan- 
descence with  a  smaller  current  than  that  required  to  render  in- 
candescent a  single  one  of  the  wires  if  the  tube  be  not  exhausted. 
Could  the  tubes  be  so  highly  exhausted  that  convection  would 
be  nil,  then  the  relative  amounts  of  heat  given  off  by  convection 
and  radiation  could  be  determined  without  the  difficulties  attend- 
ing thermal  quantitative  measurements.  If  a  source  of  electric 
impulses  of  high  frequency  and  very  high  potential  is  employed, 
a  still  greater  number  of  the  tubes  may  be  taken  and  the  wires 
rendered  incandescent  by  a  current  not  capable  of  warming 
preceptibly  a  wire  of  the  same  size  immersed  in  air  at  ordinary 
pressure,  and  conveying  the  energy  to  all  of  them. 

I  may  here  describe  a  result  which  is  still  moie  interesting-, 
and  to  which  I  have  been  led  by  the  observation  of  these  phe- 
nomena. I  noted  that  small  diflfeiences  in  the  density  ot  the  air 
produced  a  considerable  difference  in  the  degree  of  incandescence 
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of  the  wires,  and  I  thought  that,  since  in  a  tube,  through  which 
a  himinous  discharge  is  passed,  the  gas  is  generally  not  of  uni- 
form density,  a  very  thin  wire  contained  in  the  tube  might  be 
rendered  incandescent  at  certain  places  of  smaller  density  of  the 
gas,  while  it  would  remain  dark  at  the  places  of  greater  density, 
where  the  convection  would  be  greater  and  the  bombardment 
less  intense.  Accordmgly  a  tube,  t,  was  prepared,  as  illustrated 
in  Fig.  23,  which  contained  through  the  middle  a  very  fine 
platinum  wire  w.  The  tube  was  exhausted  to  a  moderate  de- 
gree, and  it  was  found  that  when  attached  to  the  terminal  of  a 
high  frequency  coil  the  platinum  wire  w  would,  indeed,  become 
incandescent  in  patches,  as  illustrated  in  Fig  23.  Later  a  num,- 
ber  of  these  tubes  with  one  or  more  wires  were  prepared,  each 
showing  this  result.  The  effect  was  best  noted  when  the  striat- 
ed discharge  occurred  in  the  tube,  but  was  also  produced  when 
the  striae  were  not  visible,  showing  that,  even  then,  the  gas  in  the 
tube  was  not  of  uniform  density.  The  position  of  the  strias  was 
generally  such  that  the  rarefactions  corresponded  to  the  places 
of  incandescence  or  greater  brightness  on  the  wire  w.  But  in  a 
few  instances  it  was  noted  that  the  bright  spots  on  the  wire  were 
covered  by  the  dense  parts  of  the  striated  discharges  as  indicat- 
ed by  1  in  Fig.  23,  though  the  effect  was  barely  preceptible. 
This  was  explained  in  a  plausible  way  by  assuming  that  the  con- 
vection was  not  widely  different  in  the  dense  and  rarefied  places, 
and  that  the  bombardment  was  greater  on  the  dense  places  of 
the  striated  discharge.  It  is,  in  fact,  often  observed  in  bulbs 
that  under  certain  conditions  a  thin  wire  is  brought  to  higher 
incandescence  when  the  air  is  not  too  highly  rarefied.  This  is 
the  case  when  the  potential  of  the  coil  is  not  high  enough  for 
the  vacuum,  but  the  result  may  be  attributed  to  many  different 
causes.  In  all  cases  this  curious  phenomenon  of  incandescence 
disappears  when  the  tube,  or  rather  wire,  acquires  throughout  a 
uniform  temperature. 

Disregarding  now  the  modifying  eftect  of  convection,  there 
are  then  two  distinct  causes  which  determine  the  incandescence 
of  a  wire  or  filament  with  varying  currents  ;  that  is,  conduction 
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current  passing  through  it.  If  the  frequency  and  potential,  and 
principally  the  latter,  be  increased,  the  insulated  plate  need  be 
but  very  small,  or  may  be  done  away  with  entirely;  still  the  fila- 
ment will  become  incandescent,  practically  all  the  heating  being 
then  due  to  the  bombardment.  A  practical  way  of  combining 
both  the  effects  of  conduction  current  and  bombardment  is  illus- 
trated in  Fig.  24,  in  which  an  ordinary  lamp  is  shown  provided 
with  a  very  thin  filament  which  has  one  of  the  ends  of  the  latter 
connected  to  a  shade  serving  the  purpose  of  the  insulated  plate, 
and  the  other  end  to  the  terminal  of  a  high  tension  source.  It 
should  not  be  thought  that  only  rarefied  gas  is  an  important 
factor  in  the  heating  of  a  conductor  by  varying  currents,  but  gas 
at  ordinary  pressure  may  become  important,  if  the  potential 
difference  and  frequency  of  the  currents  is  excessive.  On  this 
subject  I  have  already  stated  that  when  a  conductor  is  fused  by 
a  stroke  of  lightning  the  current  through  it  may  be  exceedingly 
small,  not  even  sufficient  to  heat  the  conductor  perceptibly  were 
the  latter  immersed  in  a  homogeneous  medium. 

From  the  preceding  it  is  clear  that  when  a  conductor  of  high 
resistance  is  connected  to  the  terminals  of  a  source  of  high 
frequency  currents  of  high  potential,  there  may  occur  consider- 
able dissipation  of  energy,  principally  on  the  ends  of  the  con- 
ductor, in  consequence  of  the  action  of  the  gas  surrounding  the 
conductor.  Owing  to  this,  the  current  through  a  section  of  the 
conductor  at  a  point  midway  between  its  ends  may  be  much 
smaller  than  through  a  section  near  the  ends.  Furthermore, 
the  current  passes  principally  through  the  outer  portions  of  the 
conductor,  but  this  effect  is  to  be  distinguished  from  the  skin 
effect  as  ordinarily  interpreted,  for  the  latter  would  or  should 
occur  also  in  a  continuous  incompressible  medium.  If  a  great 
many  incandescent  lamps  are  connected  in  series  to  a  source 
of  such  currents,  the  lamps  at  the  ends  may  burn  brightly, 
whereas  those  in  the  middle  may  remain  entirely  dark.  This  is 
due  principally  to  bombardment,  as  before  stated.  But  even  if 
the  currents  be  steady,  provided  the  difference  of  potential  is  very 
great,  the  lamps  at  the  ends  will  burn  more  brightly  than  those 
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current  and  bombardment.  With  steady  currents  we  have 
to  deal  only  with  the  former  of  these  two  causes,  and  the  heating 
effect  is  a  minimum,  since  the  resistance  is  least  to  steady  flow. 
When  the  current  is  a  varying  one,  the  resistance  is  greater,  and 
hence  the  heating  effect  is  increased.  Thus,  if  the  rate  of 
change  of  the  current  is  very  great,  the  resistance  may  increase 
to  such  an  extent  that  the  filament  is  brought  to  incandescence 
with  inappreciable  currents  ;  and  we  are  able  to  take  a  short 
and  thick  block  of  carbon  or  other  material  and  bring  it  to 
bright  incandescence  with  a  current  incomparably  smaller  than 
that  required  to  bring  to  the  same  degree  of  incandescence  an 
ordinary  thin  lamp  filament  with  a  steady  or  low  frequency  cur- 
rent. This  result  is  important,  and  illustrates  how  rapidly  our 
views  on  these  subjects  are  changing  and  how  quickly  our  field 
of  knowledge  is  extending.  In  the  art  of  incandescent  lighting, 
to  view  this  result  in  one  aspect  only,  it  has  been  commonly  con- 
sidered as  an  essential  requirement  for  practical  success  that  the 
lamp  filament  should  be  thin  and  of  high  resistance.  But  now 
we  know  that  the  resistance  to  the  steady  flow  of  the  filament 
does  not  mean  anything  ;  the  filament  might  as  well  be  short 
and  thick;  for  if  it  be  immersed  in  rarefied  gas  it  will  become 
incandescent  by  the  passage  of  a  small  current.  It  all  depends 
on  the  frequency  and  potential  of  the  currents.  We  may  con- 
clude from  this  that  it  would  be  of  advantage,  so  far  as  the  lamp 
IS  considered,  to  employ  high  frequencies  for  lighting,  as  they 
allow  the  use  of  short  and  thick  filaments  and  smaller  currents. 

If  a  wire  or  filament  be  immersed  in  a  homogeneous  medium, 
all  the  heating  is  due  to  true  conduction  current  ;  but  it  it  be  in- 
closed in  an  exhausted  vessel,  the  conditions  are  entirely  differ- 
ent. Here  the  gas  begins  to  act,  and  the  heating  effect  of  the 
conduction  current,  as  shown  in  many  experiments,  may  be  very 
small  compared  with  that  of  the  bombardment.  This  is  especi- 
ally the  case  if  the  circuit  is  not  closed  and  the  potentials,  of 
course,  very  high.  Suppose  a  fine  filament  inclosed  in  an  ex- 
hausted vessel  be  connected  with  one  of  its  ends  to  the  terminal 
of  a  high  tension  coil,  and  with  its  other  end  to  a  large  insulated 
plate.'  Though  the  circuit  is  not  closed,  the  filament,  as  I  have 
before  shown,  is  brought  to  incandescence.  If  the  frequency 
and  potential  be  comparatively  low,  the  filament  is  heated  by  the 


in  the  middle.  In  such  case  there  is  no  rhymthical  bombard- 
ment and  the  result  is  produced  entirely  by  leakage.  This  leak- 
age or  dissipation  into  space  when  the  tension  is  high  is  consid- 
erable when  incandescent  lamps  are  used,  and  still  more  con- 
siderable with  arcs,  for  the  the  latter  act  like  flames.  Generally, 
of  course,  the  dissipation  is  much  smaller  with  steady  than  with 
varying  currents. 

I  have  contrived  an  experiment  which  illustrates  in  an  interest- 
ing manner  the  effect  of  lateral  diffusion.  If  a  very  long  tube 
is  attached  to  the  terminal  of  a  high  frequency  coil,  the  lumin- 
osity is  greatest  near  the  terminal  and  falls  off  gradually  toward 
the  remote  end.    This  is  more  marked  if  the  tube  is  narrow. 

A  small  tube  about  one-half  inch  in  diameter  and  twelve 
inches  long.  Fig.  25,  has  one  of  its  ends  drawn  out  into  a  fine 
fibre  f  nearly  three  feet  long.  The  tube  is  placed  in  a  brass 
socket  T  which  can  be  screwed  on  the  terminal  Ti  of  the  induc- 
tion coil.  The  discharge  passing  through  the  tube  first  illumin- 
ates the  bottom  of  the  same,  which  is  of  comparatively  large 
section ;  but  through  the  long  glass  fibre  the  discharge  cannot 
pass.  But  gradually  the  rarefied  gas  inside  becomes  warmed 
and  more  conducting,  and  the  discharge  spreads  into  the  glass 
fibre.  This  spreading  is  so  slow  that  it  may  take  half  a  minute 
or  more  until  the  discharge  has  worked  through  up  to  the  top  of 
the  glass  fibre,  then  presenting  the  appearance  of  a  strongly 
luminous  thin  thread.  By  adjusting  the  potential  at  the  terminal 
the  light  may  be  made  to  travel  upward  at  any  speed.  Once, 
however,  the  glass  fibre  is  heated  the  discharge  breaks  through 
its  entire  length  instantly.  The  interesting  point  to  be  noted  is 
that,  the  higher  the  frequency  of  the 'currents,  or  in  other  words 
the  greater  relatively  the  lateral  dissipation,  at  a  slower  rate 
may  the  light  be  made  to  propagate  through  the  fibre.  This  ex- 
periment is  best  performed  with  a  highly  exhausted  and  freshly 
made  tube.  When  the  tube  has  been  used  for  some  time  the 
experiment  often  fails.  It  is  possible  that  the  gradual  and  slow 
impairment  of  the  vacuum  is  the  cause.  This  slow  propagation 
of  the  discharge  through  a  veiy  narrow  glass  tube  corresponds 
exactly  to  the  propagation  of  heat  through  a  bar  warmed  at  one 
end.  The  quicker  the  heat  is  carried  away  laterally  the  longer 
time  it  will  take  for  the  heat  to  warm  the  remote  end.    When  the 
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current  of  a  low  frequency  coil  is  passed  through  the  fibre  from 
end  to  end,  then  the  lateral  dissipation  is  small,  and  the  dis- 
charge instantly  breaks  through  almost  without  exception. 

After  these  experiments  and  observations,  which  have  shown 
the  importance  of  the  discontinuity  or  atomic  structure  of  the 
medium,  and  which  will  serve  to  explain,  in  a  measure  at  least, 
the  nature  of  the  four  kinds  of  light  effects  produceable  with 
these  currents,  1  may  now  give  you  an  illustration  of  these  effects. 
For  the  sake  of  interest  I  may  do  this  in  a  manner  which  to 
many  of  you  might  be  novel.  You  have  seen  before  that  we  may 
now  convey  the  electric  vibration  to  a  body  by  means  of  a  single 
wire  or  conductor  of  any  kind.  Smce  the  human  frame  is  con- 
ducting I  may  convey  the  vibration  through  my  body. 

First,  as  in  some  previous  experiments,  I  connect  my  body 
with  one  of  the  teiminals  of  a  high  tension  transformer,  and  take 
in  my  hand  an  exhausted  bulb  which  contains  a  small  carbon 
button  mounted  upoii  a  platmum  wire  leading  to  the  outside  of 
the  bulb,  and  the  button  is  rendered  incandescent  as  soon  as  the 
transformer  is  set  to  work  (Fig.  26).  I  may  place  a  conducting 
shade  on  the  bulb  which  serves  to  intensify  the  action,  but  it  is  not 
necessary.  Nor  is  it  required  that  the  button  should  be  in  con- 
through  ducting  connection  with  the  hand  through  a  wire  leading 
the  glass,  for  sufficient  energy  may  be  transmitted  through  the 
glass  itself  by  inductive  action  to  render  the  button  incandescent. 

Next  I  take  a  highly  exhausted  bulb  contriining  a  strongly 
phosphorescent  body,  above  which  is  mounted  a  small  plate  of 
aluminum  on  a  platinum  wire  leadmg  to  the  outside,  and  the 
currents  flowing  through  my  body  excite  intense  phosphores- 
cence in  the  bulb.  Fig.  27.  Next  again  I  take  in  my  hand  a 
simple  exhausted  tube,  and  in  the  same  manner  the  gas  inside 
the  tube  is  rendered  highly  incandescent  or  phosphorescent, 
Fig.  28.  Finally,  I  may  take  in  my  hand  a  wire — bare  or  cover- 
ed with  thick  insulation,  it  is  quite  immaterial ;  the  electric  vibra- 
tion is  so  intense  as  to  cover  the  wire  with  a  luminous  film,  Fig.  29. 

A  few  words  must  now  be  devoted  to  each  of  these  phenomena. 
In  the  first  place,  I  will  consider  the  incandescence  of  a  button 
or  of  a  solid  in  general,  and  dwell  upon  some  facts  which  apply 
equally  to  all  these  phenomena.  It  was  pointed  out  before  that 
when  a  thin  conductor,  such  as  a  lamp  filament,  for  instance,  is 
connected  with  one  of  its  ends  to  the  terminal  of  a  transformer 
of  high  tension,  the  filament  is  brought  to  incandescence  partly 
by  a  conduction  current  and  partly  by  bombardment.  The 
shorter  and  thicker  the  filament,  the  more  important  becomes 
the  latter,  and,  finally  reducing  the  filament  to  a  mere  button,  all 
the  heating  must  practically  be  attributed  to  the  bombardment. 
So  in  the  experiment  before  shown,  the  button  is  rendered  in- 
candescent by  the  rhythmical  impact  of  freely  movable  small 
bodies  in  the  bulb.  These  bodies  may  be  the  molecules  of  the 
residual  gas,  particles  of  dust  or  lumps  torn  from  the  electrode  ; 
whatever  they  are,  it  is  certain  that  the  heating  of  the  button  is 
essentially  connected  with  the  pressure  of  such  freely  movable 
particles,  or  of  atomic  matter  in  general  in  the  bulb.  The  heat- 
ing is  the  more  intense  the  greater  the  number  of  impacts  per 
second  and  the  greater  the  energy  of  each  impact.  Yet  the 
button  would  be  heated  also  if  it  were  connected  to  a  source  of 
steady  potential.  In  such  a  case  electricity  would  be  carried 
away  trom  the  button  by  the  freely  movable  carriers  or  particles 
flying  about,  and  the  quantity  of  electricity  thus  carried  away 
might  be  sufficient  to  bring  the  button  to  incandescence  by  its 
passage  through  the  latter.  But  the  bombardment  could  not  be 
of  great  importance  in  such  case.  For  this  reason  it  would  re- 
quire a  comparatively  very  great  supply  of  energy  to  the  button 
to  maintain  it  at  incandescence  with  a  steady  potential.  The 
higher  the  frequency  of  the  electric  impulses,  the  more  economi- 
cally can  the  button  be  maintained  at  incandescence.  One  of 
the  chief  reasons  why  this  is  so,  is,  I  believe,  that  with  impulses 
of  very  high  frequency  there  is  less  exchange  of  the  freely  movable 
carriers  around  the  electrode,  and  this  means  that  in  the  bulb 
the  heated  matter  is  better  confined  to  the  neighborhood  of  the 
button.  If  a  double  bulb,  as  illustrated  in  Fig.  30,  be  made, 
comprising  a  large  globe  B  and  a  small  one  b,  each  containing 
as  usual  a  filament  f  mounted  on  platinum  wire  w  and  Wi  it  is 
found,  that  if  the  filaments  f  f  be  exactly  alike,  it  requires  less 
energy  to  keep  the  filament  in  the  globe  b  at  a  certain  degree  of 
incandescence  than  in  the  large  globe,  B.  This  is  due  to  the 
confinement  of  the  movable  particles  around  the  button.  In  this 
case,  it  is  also  ascertained,  that  the  filament  in  the  small  globe  b 
is  less  deteriorated  when  maintained  a  certain  length  of  time  at 
incandescence.  This  is  a  necessary  consequence  of  the  fact  that 
the  gas  in  the  small  bulb  becomes  strongly  heated  and  therefore 
a  very  good  conductor,  and  less  work  is  then  peiformed  on  the 
button,  since  the  bombardment  becomes  less  intense  as  the  con- 
ductivity of  the  gas  increases.  In  this  construction,  of  course, 
the  small  bulb  becomes  very  hot,  and  when  it  reaches  an  elevat- 
ed temperature  the  convection  and  radiation  on  the  outside  in- 
crease. On  another  occasion,  I  have  shown  bulbs  in  which  this 
drawback  was  largely  avoided.  In  these  instances  a  very  small 
bulb,  containing  a  refractory  button,  was  mounted  in  a  large 
globe,  and  the  space  between  the  walls  of  both  was  highly  ex- 
hausted. The  outer  large  globe  remained  comparatively  cool  in 
such  constructions.  When  the  large  globe  was  on  the  pump 
and  the  vacuum  between  the  walls  maintained  permanent  by 
the  continuous  action  of  the  pump,  the  outer  globe  would  remain 
quite  cold,  while  the  button  in  the  small  bulb  was  kept  at  incan- 
descence.   But  when  the  seal  was  made,  and  the  button  in  the 


small  bulb  maintained  incandescent  some  length  of  lime,  the  large 
globe  too  would  become  warmed.  From  this  I  conjecture  that  if 
vacuous  space  (as  Prof  Dewar  finde;  cannot  convey  heat,  it  is  so 
merely  in  virtue  of  our  lapid  motion  through  space  or,  generally 
speaking,  by  the  motion  of  the  medium  relatively  to  us,  for  a 
permanent  condition  could  not  be  maintained  without  the 
medium  being  constantly  renewed.  A  vaccum  cannot,  according 
to  all  evidence,  be  permanently  maintained  around  a  hot  body. 

In  these  constructions,  before  mentioned,  the  small  bulb  inside 
would,  at  least  in  the  first  stages,  prevent  all  bombardment 
against  the  outer,  large  globe.  It  occurred  to  me  then,  to  ascer- 
tain how  a  metal  sieve  would  behave  in  this  respect,  and  several 
bulbs,  as  illustrated  in  Fig.  31,  were  prepared  for  this  purpose. 
In  a  globe  b,  was  mounted  a  thin  filament  f  (or  button;  upon  a 
platinum  wire  w  passing  through  a  glass  stem  and  leading  to  the 
outside  of  the  globe.  The  filament  f  was  surrounded  by  a  metal 
sieve  s.  It  was  found  in  experiments  with  such  bulbs  that  a 
sieve  with  wide  meshes  apparently  did  not  in  the  slightest  affect 
the  bombardment  against  the  globe  b.  When  the  vacuum  was 
high,  the  shadow  of  the  sieve  was  clearly  projected  against  the 
globe,  and  the  latter  would  get  hot  in  a  short  while.  In  some 
bulbs  the  sieve  was  connected  to  a  platinum  wire  sealed  in  the 
glass.  When  this  wire  was  connected  to  the  outer  terminal  of 
the  induction  coil  (the  E.  M.  F.  being  kept  low  in  this  case)  or 
to  an  insulated  plate,  the  bombardment  against  the  outer  globe 
b  was  diminished.  By  taking  a  sieve  with  fine  meshes  the  bom- 
bardment against  the  globe  b  was  diminished,  but  even  then  if 
the  exhaustion  was  carried  very  far,  and  when  the  potential  of 
the  transformer  was  very  high,  the  globe  b  would  be  bombarded 
and  heated  quickly,  though  no  shadow  of  the  sieve  was  visible 
owing  to  the  smallness  of  the  meshes.  But  a  glass  tube  or  other 
continuous  body  mounted  so  as  to  surround  the  filament,  did 
entirely  cut  off  the  bombardment  and  for  a  while  the  outer  globe 
b  would  remain  perfectly  cold.  Of  course  when  the  glass  tube 
was  sufficiently  heated,  the  bombardment  against  the  outer  globe 
could  be  noted  at  once.  The  experiments  with  these  bulbs  seemed 
to  show  that  the  speeds  of  the  projected  molecules  or  particles 
must  be  considerable  (though  quite  insignificant  when  compared 
with  that  of  light),  otherwise  it  would  be  difficult  to  understand 
how  they  could  traverse  a  fine  metal  sieve  without  being  affected, 
unless  it  were  found  that  such  small  particles  or  atoms  cannot  be 
acted  upon  directly  at  measurable  distances.  In  regard  to  the 
speed  of  the  projected  atoms,  Lord  Kelvin  has  recently  estimated 
it  at  about  one  kilometre  a  second  or  thereabouts  in  an  ordinary 
Crookes  bulb.  As  the  potentials  obtainable  with  a  disruptive  dis- 
charge coil  are  much  higher  than  with  ordinary  coils,  the  speeds 
must,  of  course,  be  much  greater  when  the  bulbs  are  lighted  from 
such  a  coil.  Assuming  the  speed  to  be  as  high  as  five  kilometres 
and  uniform  through  the  whole  trajectory,  as  it  should  be  in  a  very 
highly  exhausted  vessel,  then  if  the  alternate  electrifications  of 
the  electrode  would  be  of  a  frequency  of  five  million,  the  greatest 
distance  a  particle  could  get  away  from  the  electrode  would  be 
one  millimetre,  and  if  it  could  be  acted  upon  directly  at  that  dis- 
tance, the  exchange  of  electrode  matter  or  of  the  atoms  would  be 
very  slow,  and  there  would  be  practically  no  bombardment  against 
the  bulb.  This  at  least  should  be  so,  if  the  action  of  an  electrode 
upon  the  atoms  of  the  residual  gas  would  be  such  as  upon  elec- 
trified bodies  which  we  can  perceive.  A  hot  body  inclosed  in  an 
exhausted  bulb  produces  always  atomatic  bombardment,  but  a 
hot  body  has  no  definite  rhythm,  for  its  molecules  perform  vibra- 
tions of  all  kinds. 

If  a  bulb  containing  a  button  or  filament  be  exhausted  as  high 
as  is  possible  vvith  the  greatest  care  and  by  the  use  of  the  best 
artifices,  it  is  often  observed  that  the  discharge  cannot,  at  first, 
break  through,  but  after  some  time,  probably  in  consequence  of 
some  changes  within  the  bulb,  the  discharge  finally  passes 
through  and  the  button  is  rendered  incandescent.  In  fact,  it  ap- 
pears that  the  higher  the  degree  of  exhaustion,  the  easier  is  the 
incandescence  produced.  There  seems  to  be  no  other  causes 
to  which  the  incandescence  might  be  attributed  in  such  case,  ex- 
cept to  the  bombardment  or  similar  action  of  the  residual  gas 
or  of  particles  of  matter  in  general.  But  if  the  bulb  be  exhaust- 
ed with  the  greatest  care,  can  these  play  an  important  part? 
Assume  the  vacuum  in  the  bulb  to  be  toleiabiy  perfect,  the  great 
interest  then  centres  in  the  question  :  Is  the  medium  which  per- 
vades all  space  continuous  or  atomic?  If  atomic  then  the  heat- 
ing of  a  conducting  button  or  filament  in  an  exhausted  vessel 
might  be  due  largely  to  etherbombardment,  and  then  the  heat- 
ing of  a  conductor  in  general  through  which  currents  of  high 
frequency  or  high  potential  are  passed  must  be  modified  by  the 
behavior  of  such  medium  ;  then  also  the  skin  effect,  the  apparent 
increase  of  the  ohmic  resistance,  etc.,  admit,  paitially,  at  least, 
of  a  different  explanation. 

It  is  certainly  more  in  accordance  with  many  phemonena  ob- 
served with  high-frequency  currents  to  hold  that  all  space  is 
pervaded  with  free  atoms,  lather  than  to  assume  that  it  is  devoid 
ot  these,  and  dark  and  cold,  for  so  it  must  be,  filled  with  a  con- 
tinuous medium,  since  in  such  there  ran  be  neither  heat  nor 
light.  Is,  then,  energy  transmitted  by  independent  carriers  or 
by  the  vibration  of  a  continuous  medium?  This  important  ques- 
tion is  by  no  means  as  yet  positively  answered.  But  most  of  the 
effects  which  are  here  considered,  especially  the  light  effects,  in- 
candescence, phosporescence,  involve  or  the  presence  of  free 
atoms  and  would  be  impossible  without  these. 

f  To  be  Continued.  J 
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There  are  546  students  enrolled  on  the  books  of  the  Toronto 
Technical  School.  The  accommodation  afforded  by  the 
present  building  has  been  found  to  be  very  inadequate  to  the 
requirements.  A  committee  has  therefore  been  appointed  to 
petition  the  City  Council  for  incieased  accommodation. 


It  is  strange  notwithstanding  the  fact  is  now  known 
that  a  fan  motor  will  keep  the  frost  off  a  window  that  there 
should  not  be  more  of  them  in  use.  To  any  store  having  incan- 
descent hght  a  fan  surely  is  a  good  investment,  as  it  can  be  used 
in  winter  to  keep  the  frost  off  the  windows  and  in  summer  to 
assist  the  ventilation  of  the  apartments. 


In  view  of  the  lack  of  agreement  between  various  County 
Judges  as  to  whether  gas  mains  in  the  public  streets  are  subject 
to  taxation  as  real  property,  the  Ontario  Legislature  has  been 
petitioned  by  several  of  the  municipalities  to  decide  the  question 
by  legislation.  Sir  Oliver  Mowat  has  expressed  the  opinion 
that  the  mains  should  be  taxed  where  it  can  be  shown  that  the 
Company  is  paying  a  dividend.  The  Government  has  promised 
to  consider  the  matter. 


To  many  seekers  after  electrical  knowledge  the  announcement 
has  been  received  with  regret  that  the  course  of  lectures  an- 
nounced to  be  delivered  by  Prof.  Cox  at  McGill  University  will 
not  take  place.  Purchasers  of  tickets  for  the  course  of  lectures 
have  been  notified  to  this  effect  and  requested  to  call  and  have 
their  money  refunded.  A  rumor  is  current  to  the  effect  that  the 
faculty  of  McGill  do  not  wish  the  professors  to  lecture  to  other 
than  regular  students  of  the  University. 


A  FEW  days  ago  there  appeared  a  letter  in  one  of  our  daily 
papers  under  the  caption,  "Something  Wanted  in  Toronto." 
The  letter  went  on  to  state  that  repair  shops  for  electrical  ap- 
paratus, where  duplicate  parts  of  motors  could  be  kept  was  a 
thing  much  needed  in  Toronto.  It  is  known  to  some  that  there 
are  such  places  in  Toronto,  where  everything  of  the  sort  can  be 
obtained,  but  the  proprietors  of  these  establishments  do  not  avail 
themselves  of  the  advertising  columns  of  the  press,  consequently 
work  they  might  get  is  sent  away  to  other  places  to  be  done. 


The  Hon.  Mackenzie  Bowell,  who  recently  returned  from 
Australia,  which  he  visited  with  the  object  of  developing  our 
trade  relations,  indicated  in  his  speech  before  the  Manufac- 
turers' Association,  many  lines  of  trade  which  are  being  supplied 
by  the  manufacturers  of  the  United  States,  with  whom  the 
manufacturers  ot  Canada  might  profitably  enter  into  competition. 
Among  other  information,  Mr.  Bowell  stated  that  it  should  be 
possible  for  Canadian  manufacturers  of  electrical  machinery 
and  appliances  to  find  a  considerable  market  in  Australia  for 
these  lines  of  production.  No  doubt  the  hint  will  not  be  thrown 
away  on  this  class  of  manufacturers,  who  are  undoubtedly 
among  the  most  wide-awake  and  enterprising  in  the  Dominion 
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A  PETITION  has  been  presented  to  the  Ontario  Legislature  by 
Mr.  Bronson,  at  the  request  of  certain  steam  users  of  the  City  of 
Ottawa,  praying  that  the  Engineers'  Act  may  be  so  amended 
that  engineers  operating  engines  of  1 5  horse  power  and  over 
must  hold  certificates  as  a  proof  of  their  competency.  A  similar 
amendment  to  the  existing  law  is  to  be  asked  for  by  the 
Executive  of  the  C.  A.  S.  E.  This  we  regard  as  a  step 
in  the  right  direction,  and  one  which  should  receive  the  support 
of  all  interested  in  the  endeavor  to  bring  about  a  higher  standard 
of  education  and  efficiency  on  the  part  of  engineers. 


It  was  pointed  out  in  the  Elfxtrical  News  some  time  ago, 
that  the  inauguration  of  rapid  street  railway  transit  in  Toronto 
would  have  a  tendency  to  induce  business  men  and  others 
employed  down  town  to  lunch  at  home  instead  of  at  the 
restaurants.  The  fact  that  correspondents  of  the  daily  papers 
are  complainmg  that  standing  room  only  can  be  procured  on 
cars  on  certain  lines  during  lunch  hour  is  a  proof  of  the  correct- 
ness of  the  assumption.  It  is  safe  to  say  that  the  railway  com- 
pany's business  might  be  largely  increased  by  a  reducticn  in  the 
price  of  tickets  used  between  the  hours  of  noon  and  two  o'clock 
p.  m.   

Large  incandescent  lamps  are  beginning  to  make  their 
appearance  in  several  buildings  in  Montreal,  200  and  300  c.  p. 
lamps  being  used.  The  manufacturers  of  these  lamps  claim  a 
higher  efficiency  than  the  ordinal  y  16  c.  p.  lamps.  If  this  claim 
is  borne  out  the  large  lamps  will  no  doubt  become  popular  for 
interior  illumination  of  large  areas,  such  as  stores,  halls,  etc.  At 
the  same  time,  however,  it  must  be  borne  in  mind  that  the 
color  of  the  light  is  still  of  a  yellow  hue  and  the  distinguishing 
colours  of  silks  and  other  goods,  as  for  example  certain  shades 
of  green  as  compared  with  blue,  cannot  be  told  by  it  with  the 
precision  that  they  can  by  the  arc  light. 


The  absurd  method  of  givmg  lights  by  contract  is  still  followed 
by  a  few  companies,  and  it  would  surprise  some  electrical  people 
to  know  that  this  is  even  done  in  Montreal  where  they  migh: 
suppose  the  electric  people  would  know  better.  What  is  to 
hinder  a  man,  contracting  for  a  certain  number  of  16  c.  p.  lights 
from  buying  a  few  32's  or  50's  if  he  choose  and  screwing  them  into 
bis  sockets  in  place  of  the  i6's  as  often  as  he  sees  fit  ?  The 
inspectors  (if  there  are  any)  certainly  will  not  make  their  rounds 
and  examine  the  lamps  after  6  o'clock  at  night,  and  this  is  just 
the  time  when  such  exchanges  would  be  made — in  fact  it  is 
done,  and  the  cases  are  not  few  either. 


A  GREAT  deal  of  interest  has  been  aroused  by  the  offer  of  the 
Metropolitan  Traction  Company,  of  New  York,  to  give  a  prize 
of  $56,000  to  the  inventor  of  a  practical  street  railway  system  to 
take  the  place  of  the  trolley  and  cable  systems.  The  offer  has 
apparently  been  made  in  good  faith,  as  evidenced  by  the  fact 
that  the  judgment  of  the  merits  of  the  inventions  which  may  be 
submitted  is  placed  entirely  outside  of  the  Company's  hands. 
The  offer  of  so  large  an  amount  of  money  bears  testimony  to 
the  value  of  the  trolley  system.  We  are  in  accord  with  the 
opinion  of  the  New  York  Electrical  Review,  which  states  that 
the  man  who  invents  such  a  system  as  the  Metropolitan  specifies 
can  get  $1,000,000  for  it  just  as  easily  as  he  can  get  $50,000. 


The  discussion  which  for  some  time  past  has  been  going  on 
in  these  columns  with  regard  to  the  relative  advantages  of  high 
versus  slow  speed  engines  for  electric  railway  work,  might  we 
think  be  profitably  supplemented  by  one  in  which  proper  con- 
sideration would  be  given  to  appliances  for  bringing  to  a  sudden 
stop  electric  cars  while  travelling  at  a  high  rate  of  speed.  This 
is  one  of  the  most  important  subjects  to  which  attention  can  be 
called  at  the  present  time,  in  view  of  the  demand  for  rapid  tran- 
sit in  cities,  the  danger  to  human  life  which  attends  compliance 
with  this  demand,  and  the  serious  financial  losses  to  which  street 
railway  companies  have  recently  been  subjected  by  adverse  de- 
cisions of  the  Courts  in  actions  for  damages.  The  question  as 
to  what  should  be  the  limit  of  speed  for  electric  cars  and  a 
suitable  means  of  determining  the  speed  at  which  cars  are 
being  run  might  very  propeily  form  a  feature  of  the  discus- 
sion. We  invite  an  expression  of  views  from  our  readers  on  this 
important  subject. 

The  difficulty  which  we  referred  to  in  our  last  issue  as  existing 
in  Truro,  N.  S.,  between  the  telephone  and  electric  light  com- 
panies has,  we  are  pleased  to  note,  been  satisfactorily  arranged, 
the  contestants  like  sensible  people,  having  decided  to  call  the 
fight  off  rather  than  demonstrate  which  has  the  longer  purse. 
The  local  electric  light  company  proposed  to  give  its  patrons  a 
free  telephone  system  and  had  actually  erected  a  plant  with  this 
view.  The  Nova  Scotia  Telephone  Company  then  took  steps 
for  the  prompt  instalment  of  an  electric  light  plant  with  such  a 
big  cut  in  rates  that  there  was  nothing  left  in  the  business  and 
at  the  same  time  boldly  announced  that  if  necessary  for  the 
protection  of  their  business,  they  would  do  the  same  in  every 
town  in  the  province.  The  lighting  company  recognized  the 
inevitable  and  withdrew  before  it  was  too  late.  Such  a  fight 
would  have  been  worse  than  useless,  absolutely  senseless,  as 
both  sides  would  have  been  hard  hit  financially,  two  legitimate 
lines  of  business  would  have  been  destroyed,  and  no  one  would 


have  benefitted  permanently.  Of  course  the  trouble  was  the 
culmination  of  recurring  differences  over  trivial  matters.  Elec- 
tric companies  occupying  the  same  field,  but  in  no  sense  rivals, 
may  and  should  be  mutually  helpful  in  working  together  har- 
moniously. This  little  far  away  scrimmage  has  an  important 
moral  which  it  were  advantageous  and  profitable  to  be  generally 
recognized  and  regarded. 


The  attention  of  superintendents  of  electric  lighting  stations 
was  directed  in  these  columns  a  few  months  ago  to  the  necessity 
of  frequently  examining  current  meters,  and  thereby  satisfying 
themselves  that  they  were  in  proper  working  condition.  The 
fact  was  mentioned  that  one  cause  of  inefficiency  was  found  to 
be  the  disposition  of  spiders  to  weave  their  webs  about  the 
mechanism  of  the  meter  in  such  a  way  as  to  prevent  it  from 
properly  recording  the  current.  A  case  of  this  kind  has  just 
come  to  light  in  St.  Thomas,  Ont.  The  meter  in  one  of  the 
stores  in  that  city,  when  examined,  showed  no  change  from  the 
preceding  month,  notwithstanding  that  the  regular  amount  of 
light  had  been  used.  The  experiment  was  tried  of  increasing 
the  number  of  lamps  used,  in  the  belief  that  the  small  amount 
of  current  previously  employed  was  not  sufficient  to  operate  the 
mechanism  of  the  meter.  When  it  was  discovered  that  the 
increased  current  consumed  had  no  effect  upon  the  meter,  an 
examination  was  made,  and  it  was  found  that  the  industrious 
spider  was  at  the  bottom  of  the  difficulty. 


The  question  as  to  who  should  be  liable  for  the  cost  of  pro- 
tecting railway  crossings  in  cases  where  steam  railroads  are 
crossed  by  electric  street  cars  within  the  boundaries  of  city 
municipalities,  has  been  argued  within  the  last  few  days  before 
the  Railway  Committee  of  the  Privy  Council  at  Ottawa,  in  con- 
nection with  the  dispute  on  this  point  which  has  arisen 
between  the  Grand  Trunk  and  Canadian  Pacific  Railway 
Companies  and  the  Toronto  Street  Railway  Company,  with 
reference  to  the  King  street  east  crossing.  Mr.  B.  B.  Osier, 
counsel  for  the  Toronto  Street  Railway  Company,  raised  the 
novel  contention  that  an  electric  street  railway  was  a  highway 
for  the  carrying  of  passengers,  on  the  same  principle  as  if  busses 
or  carriages  were  used  ;  that  the  right  to  use  the  highway  for 
this  purpose  was  granted  to  them  under  the  General  Public  Act, 
this  right  being  recognized  by  the  Provinces  of  Ontario  and 
Quebec.  From  this  contention  he  argued  that  the  question  was 
one  beyond  the  jurisdiction  of  the  Committee,  and  one  which 
should  be  submitted  to  the  Supreme  Court  for  final  decision. 
The  Committee  decided  to  hear  the  arguments  in  the  case,  and 
reserved  its  judgment  as  to  the  question  of  jurisdiction. 


Several  city  municipalities  are  considering  the  advisability  of 
purchasing  the  necessary  electric  plant  and  doing  their  own 
lighting.  The  impression  has  seemingly  got  abroad  that  it 
would  be  possible  to  get  cheaper  light  by  this  method  than  by 
contract  with  a  private  company.  The  ratepayers  of  the  City  of 
London  apparently  thought  otherwise,  and  voted  down  a  by-law 
submitted  to  them  recently  by  the  City  Council  to  authorize  the 
appropriation  of  money  for  the  purchase  of  an  electric  plant. 
The  cities  of  Hamilton,  Woodstock  and  Ottawa  are  now  con- 
sidering the  question.  The  last  named  city  has  obtained  offers 
from  several  manufacturing  companies  for  the  supply  of  the  neces- 
sary machinery  for  a  500  light  plant.  The  estimated  cost  of  such 
a  plant,  exclusive  of  poles,  is  about  $200,000.  The  interest  and 
sinking  fund  on  this  amount  would  be  about  $12,000  per  year. 
The  city  now  pays,  under  contract,  $26,000  a  year  for  lighting. 
This  would  leave  $14,000  per  year  with  which  to  operate  the 
plant,  and  the  aldermen  who  have  been  appointed  to  deal  with 
the  subject  appear  to  th'nk  that  a  large  proportion  of  this  amount 
could  be  saved.  It  seems  questionable,  however,  whether  they 
are  at  present  in  possession  of  the  information  necessary  to 
enable  them  to  arrive  at  a  conclusion  on  this  point,  and  therefore 
it  may  not  be  out  of  place  for  us  to  submit  the  estimate  of  one  of 
the  most  experienced  station  managers  in  Canada,  as  to  the 
cost  of  operating  at  Ottawa  a  500  light  plant.    It  is  as  follows  : 


Per  Year. 

Salary  of  Superintendent   $  1.500  00 

Two  dynamo  tenders  and  one  oiler  and  cleaner,  3  men  at  $500  1,500  00 

Seven  trimmers  at  $500  •.  3.500  00 

Three  patrol  men  at  $500. .  ,   1,500  00 

One  outside  repairer  with  horse  and  wagon   1,000  00 

One  lamp  repairer  in  station   500  00 

Carbons  tor  500  lamps.   S.470  00 

Wear  and  tear  and  repair   5.000  00 

Oil,  &c   250  00 

Insurance   500  00 

Globes   850  00 

Sundries,  tools,  &c   500  00 


$22,070  00 
14,000  00 


Loss  to  municipality   $  8,070  00 


It  would  be  well  for  municipal  officials  and  the  daily  press  to 
obtain  their  data  from  impartial  sources.  Many  of  the  estimates 
of  cost  published  in  the  daily  papers — the  Hamilton  Hcnilti  for 
example — are  very  wide  of  the  mark  ;  and  we  surmise  were 
either  furnished  by  the  representative  of  an  electric  manufactur- 
ing company  desirous  of  securing  an  order,  or  a  person  on  the 
look-out  for  a  position  in  the  city's  employ. 
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NOTES  FOR  ENGINEERS. 

If  steam  boileis  are  required  to  carry  safely  a  woiking  pres- 
sure of  160  pounds  per  square  inch,  and  the  quantity  of  steam 
is  so  tjreat  that  boilers  with  furnaces  as  large  as  a  man  can 
handle,  even  if  fitted  with  shaking  grates,  should  be  used,  what 
style  of  boiler  would  be  most  serviceable? 

The  ordinary  make  of  horizontal  tubular  boiler  of  72  inches 
diameter  and  16  feet  in  length  would  take  a  furnace  as  large  as 
a  man  can  well  manage. 

What  thickness  of  plates  would  be  necessary,  allowing  a  factor 
of  safety  of  5,  and  making  butt  joints  with  double  straps,  giving 
80  per  cent,  of  solid,  plate  as  the  strength  of  joint.  The  plate  to 
have  a  tensile  strength  of  60,000  pounds  pei  square  inch  ? 

The  problem  is,  having  the  diameter  of  boiler  and  the  strength 
of  joint  and  of  plate  given,  and  the  pressure  and  facts  of  safety, 
to  find  the  thickness.  The  inside  diameter  of  the  shell  in  inches 
at  the  largest  of  the  rings,  multiplied  by  the  working  pressure, 
will  form  one  side  of  an  equation..  The  other  side  is  found  by 
taking  the  tensile  strength  per  square  inch  multiplied  by  two, 
and  divided  by  the  factor  of  safety  and  multiplied  by  the  fraction 
representing  the  percentage  of  strength  of  joint;  and  by  what- 
ever number  will  make  it  equal  the  figures  found  for  the  first 
side  of  the  equation.  This  last  number  is  the  required  thickness 
of  plate,  and  is  found  by  dividing  the  first  side  of  the  equation 
by  the  quantity  found  by  the  process  stated. 

In  the  example,  the  boiler  is  to  be  about  72  inches  diameter, 
and  72  may  be  used  as  the  internal  diameter.  The  pressure  is 
to  be  160,  therefore  160  X  72=  1 1520  pounds  per  square  inch  is 
the  str.'iin  put  upon  the  boiler  plate  by  the  steam  pressure.  To 
resist  this  there  are  two  thicknesses  of  metal,  one  on  each  side 
of  the  boiler.  The  metal  is  60,000  pounds  per  square  inch:  mul- 
tiplied by  2,  it  is  120,000;  but  it  is  to  be  strained  to  only  one-fifth, 
therefore,  120,000  divided  by  5  =  24,000.  Then  the  joint  is  80% 
of  the  solid  metal,  and  as  80% is  eight-tenths,  the  24,000  must  be 
divided  by  ten  and  multiplied  by  eight — that  gives  19,200.  If 
the  plates  were  one  inch  thick  it  would  give  a  strength  of  19,200 
pounds,  and  by  the  first  part  of  the  calculation,  11,520  pounds 
was  all  that  was  required.  Therefore,  1 1,520  divided  by  19,200 
gives  tlie  fraction  of  an  inch  which  would  represent  the  thickness 

of  plate.  Lllr?  reduced  to  its  lowest  terms  is  three-fifths,  and 
1 9200 

the  plate  would  require  to  be  three-fifths  of  an  inch  thick  or 
nearly  five-eighths  of  an  inch.  This  is  too  heavy  to  have  exposed 
to  the  action  of  the  fire,  and  it  may  at  once  be  settled  that  for 
steam  pressure  of  160  pounds  per  square  inch  and  over,  and 
where  large  quantities  of  steam  are  required  the  horizontal 
tubular  boiler  is  unsuitable. 

The  same  line  of  reasoning  will  show  that  for  internally  fired 
boilers  the  outer  shells  require  to  be  so  large  in  diameter,  and  to 
be  made  of  such  very  thick  plate,  that  it  is  desirable  to  look  out 
for  some  other  style. 

Hitherto  most  marine  boilers  carrying  160  lbs.  steam  pressure 
have  been  made  with  internal  furnaces  and  enormously  heavy 
shells.  At  the  present  time  there  is  a  demand  for  something 
better,  and  for  higher  steam  pressure.  This  has  led  some  to 
adopt  the  water  tube  boiler,  and  the  old  dispute  as  to  whether 
tubes  should  contain  water  or  fire  in  a  steam  boiler  is  revived 
with  all  appearances  in  favor  of  "  water  "  being  victorious,  owing 
to  the  demand  for  increased  pressure. 

A  water  tube  boiler  made  for  a  Torpedo  Destroyer  boat  for  the 
British  Navy,  when  filled  with  water  ready  for  use,  weighed  a 
little  over  six  tons. 

Steam  was  got  up  to  vvorking  pressure  from  cold  water  in 
twenty-two  minutes,  and  boiler  made  steam  so  rapidly  that  over 
12,000  pounds  of  water  per  hour  were  required  to  keep  up  the 
supply.  This  shows  that  it  is  possible  to  construct  a  steam 
boiler  safe  for  the  high  pressures  in  use,  (180  to  200  lbs.  per 
squaie  inch)  which,  when  ready  for  steam,  will  weigh  less  than 
seven  tons,  and  will  require  no  brick  setting,  and  yet  give  four 
hundred  horse  power  according  to  United  States  Government 
standard. 

He  is  something  for  electrical  engineers  to  investigate.  If 
such  boilers  can  be  made  and  used  in  a  war  vessel,  why  can 
they  not  be  got  for  an  electric  station? 


MOONLIGHT  SCHEDULE  FOR  MARCH, 


ERRATA. 

An  error  inadvertently  crept  into  the  paper  published  in  the 
February  number  of  the  New.s  on  the  "T.  H.  Dynamo,"  by  Mr. 
James  Burnett.  In  second  column,  "  the  two  leading  (top 
brushes)  are  moved  about  three  times  as  Jast  as  the  two  follow- 
ing (side  brushes),"  the  word  "  slow  "  should  be  substituted  for 
the  word  "  fast ". 


A  committee  of  the  Hamilton  City  Council  has  been  appointed  to  inquire 
into  the  cost  of  electric  machinery  and  the  expense  of  opei.iting  the  same. 
This  information  is  required  to  enable  the  Council  to  decide  whether  or  not 
it  would  be  profitable  tor  the  City  to  undertake  to  do  its  own  lighting. 

The  "  Montreal  Junior  Electric  Club"  has  been  organized,  and  has  had 
several  interesting  meetings.  The  officers  of  the  club  are  :  E.  W.  Sayer, 
president;  William  .Sutton,  vice-president  ;  H.  Street,  Treasurer;  H.  O.  J.' 
Overton,  Secretary,  ig  Burnside  street.  At  the  last  meeting  of  the  club 
interesting  papers  were  read  on  "  Electric  Bellsand  Batteries,"  by  .Mr.  Wm. 
Smith,  and  "  The  Discovery  and  Early  Experiments  of  Electricity  and  Mag- 
netism," by  Mr.  E.  W.  Sayer.  The  meeting  was  held  at  No.  6  Richmond 
avenue. 


Day  of 

Light. 

Extinguish. 

No.  of 
Hours. 

Month. 

H.M. 

H.M. 

H.M. 

I  

P.  M.  6.00 

A.M.  4.40 

10.40 

■7 

II  6.20 

II  5.00 

10.40 

■X  

11  6.20 

II  5.00 

10.40 

4  

II     6  20 

II  5.00 

10.40 

c  

II  6.20 

11  5.00 

10.40 

6  

II  6.20 

11  5.00 

10.40 

7  .... 

11  6.20 

II  5.00 

10.40 

8 

11  6.20 

II  5.00 

10.40 

9  

II  6.20 

II  5.00 

10.40 

10  

II  6.40 

II  5.00 

10  20 

II  O.IO 

11  5.00 

8.50 

12  

11  9.00 

II  5-00 

8.00 

T 

II  10.00 

II  5.00 

7.00 

T  A 

II  10.40 

II  5.00 

6.20 

I  C   

II  11.20 

II  5.00 

16  

II  12.00 

11  5.00 

5.00 

17  

II  5.00 

\ 

18  

A.M.    1. 10 

IQ  

No  light. 

No  lioht. 

No  light. 

No  light. 

21  

No  light. 

No  light. 

22  

No  light. 

No  light. 

T  

23  

P.  M.  6.10 

P.  M.  9.10 

,J  3.00 

24  

II  6.10 

II  10.20 

4.10 

25   

II  6.10 

II  11.00 

4.50 

26  

II  6.10 

II  12.00 

5.50 

27  

II  6.20 

A.  M.  12.30 

6.10 

28   

II  6.20 

II        1. 00 

6.40 

29  

II  6.20 

II  1.30 

7.10 

,30  

II  6.20 

II  2.40 

8.20 

31  

II  6.20 

11  3.50 

9-30 

Total, 

206.40 

AN  AUTOMATIC  WAREHOUSE  TELEPHONE. 

A  new  warehouse  telephone  has  just  been  placed  upon  the 
market  by  the  well-known  telephone  and  electrical  manufactur- 
ing firm  of  T.  W.  Ness  &  Co.,  Montreal.  The  special  feature 
of  this  new  instrument,  which  is  the  invention  of  Mr.  T.  W. 
Ness,  and  has  been  patented  in  Canada,  the  United  States  and 
other  countries,  is  an  automatic  switch  return,  by  means  of 
which  the  switch  is  brought  back  automatically  to  its  normal 
point  after  conversation  is  finished.  Those  who  are  familiar 
with  the  old  system,  in  which  connection  is  made  by  inserting 

a  plug  in  a  socket  corresponding 
with  the  line  desired,  which 
plug  requires  to  be  withdrawn 
after  through  talking,  but  is 
constantly  overlooked,  or  the 
old  style  of  switch,  which  re- 
quires to  be  returned  by  hand 
to  its  normal  point,  will  at  once 
see  and  appreciate  the  value  of 
this  new  invention. 

The  automatic  switch,  receiver 
hook  and  bell  are  combined  in 
the  centre  box.  This  automatic 
system  is  particularly  suitable 
for  connecting  the  different  de- 
partments of  factories,  ware- 
houses, offices,  banks,  colleges, 
etc.,  and  it  will  be  observed  that 
no  central  office  fot  making  the 
dififeient  connections  is  reqiiired. 
Each  inst'ument  in  a  series  has 
switch  points  corresponding  or 
connecting  with  each  of  the 
other  instruments,  so  that  any 
one  telephone  can  call  up,  or  be 
called  up,  by  any  other  by 
simply  turning  the  switch  lever 
around  to  the  point  correspond- 
ing with  the  instrument  desired, 
and  at  the  same  time  "ringing 
up,"  which  is  done  by  pressing 
the  lever  down  upon  the  outer 
ring,  shown  below  the  switch 
points  ;  this  causes  the  bell  of 
the  instrument  required  to  ring. 
After  conversation  is  finished,  the  hanging  up  of  the  receiver 
causes  the  switch  lever  to  return  automatically  to  its  own  point, 
thus  leaving  the  telephone  in  position  to  be  called  up  by  any 
other  instrument.  When  desired,  the  instruments  can  be  so 
arranged  that  only  certain  ones  in  a  series  can  call  up  certain 
others,  instead  of  having  the  whole  system  interchangeable.  In 
ringing  up,  only  the  bell  of  the  instrument  required  sounds,  so 
none  of  the  otheis  are  disturbed,  and  conversation  is  at  the 
same  time  private.  In  a  series  ot,  say,  eight  instruments,  i  and 
3,  2  and  4,  5  and  6,  might  converse  at  the  same  time,  without 
interfering  with  one  another. 


Ness  Telephone. 
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CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 

Note. — Secretaries  of  the  various  Associations  are  requested  to  forward  to  us  matter 
for  publication  in  this  Department  not  later  than  the  20th  cf  each  month. 


MONTREAL  ASSOCIATION  NO.  I. 

In  a  letter  dated  the  8th  of  February,  addressed  to  the  officers 
and  members  of  the  above  Association,  Mr.  Joseph  G.  Robert- 
son, the  President,  announces  his  intention  of  resigning  office, 
giving  as  his  reason  the  lack  of  interest  manifestecl  by  a  large 
number  of  the  membership  in  the  work  of  the  Association. 


KINGSTON  ASSOCIATION  NO.  ID. 

We  are  pleased  to  learn  from  Mr.  H.  Hoppins,  the  treasurer 
of  the  above  Association,  that  the  membership  is  steadily  m- 
creasing,  the  meetings  are  well  attended,  and  the  discussions 
animated  and  interesting.  This  information  is  very  satisfactory 
as  far  as  it  goes,  but  it  would  interest  many  of  our  readers  to 
learn  more  in  detail  what  the  animated  and  interested  discus- 
sions are  about. 


HAMILTON  ASSOCIATION  NO.  2. 

Hamilton  Feb.  20th,  1894. 

Editor  Electrical  News. 

The  two  last  meetings  of  the  above  Association  were  ones  of 
no  small  interest.  At  the  regular  meetmg  on  Feb.  2nd,  Mr.  S. 
H.  Milson  was  initiated  and  other  business  of  importance 
transacted. 

At  the  instruction  meeting  held  on  Feb.  17th,  a  very  interest- 
ing time  was  spent,  the  subject  for  discussion  being  the  most 
economical  and  best  methods  of  handling  a  steam  plant.  The 
first  question  asked  was  what  is  the  best  and  most  economical 
boiler  to  be  employed,  and  was  discussed  at  some  length.  The 
water  tube  boiler  was  spoke  of  as  being  a  good  steam  genera- 
tor and  a  good  many  things  were  said  about  its  form  of  con- 
struction. 

Other  questions  asked  were  regarding  the  best  style  of  grate 
bars  to  be  employed  and  whether  it  is  necessary  to  have  different 
styles  of  grate  bars  for  different  kinds  of  coal  ;  many  instructive 
points  were  biought  out  under  this  head. 

We  find  that  this  system  of  having  instruction  meetings  is  the 
means  of  getting  all  present  interested,  as  is  indicated  by  the 
number  of  those  who  take  part  in  the  discussions. 

Another  important  matter  which  was  dealt  with  at  the  last 
two  meetings,  and  which  we  are  sure  fiom  past  experience  a 
great  many  members  of  sister  lodges  will  hear  of  with  pleasure, 
was  concerning  our  annual  dinner,  which  is  to  be  held  on  the 
evening  of  March  22nd  at  the  Commercial  Hotel.  An  extraor- 
dinary good  time  is  promised  to  all  who  shall  be  present  on  that 
evening. 

Wm.  Norris, 

Rec. -Secretary. 


OTTAWA  ASSOCIATION  NO.  7. 
ditor  Electrical  News. 

Sir, — At  the  last  regular  meeting  we  were  favored  with  the 
unexpected  presence  of  Bros.  Thomas  Stewart,  of  Arnprior,  and 
F.  M.  Donaldson,  of  Toronto,  who  gave  very  interesting  ad- 
dresses on  the  construction  and  efficiency  of  steam  boilers, 
accompanied  with  blackboard  examples. 

The  steam  dome  received  its  fair  share  of  attention,  and  par- 
ticularly the  misleading  idea  that  it  is  an  absolute  necessity  to 
have  one  on  all  boilers  in  order  to  obtain  what  is  termed  dry 
steam.  It  was  very  clearly  demonstrated  that  by  the  use  of  a 
dry  pipe  extending  lengthwise  in  a  well  designed  boiler,  a  better 
quality  with  more  uniformity  could  be  obtained. 

The  next  thing  considered  was  the  weakness  due  to  the  cutting 
of  the  plate  for  the  passage  of  steam  to  the  steam  dome,  this 
hole  being  sometimes  made  the  full  diameter  of  the  dome. 
Even  if  it  wete  smaller  and  re-intorced  it  is  very  doubtful  if  the 
strength  obtained  would  be  sufficient  to  overcome  the  weakness 
caused  by  the  cutting.  Another  objection  to  the  steam  dome 
was  that  the  part  of  shell  within  was  in  a  balanced  condition  so 
far  as  steam  was  concerned — the  pressure  being  the  same  below 
as  above  it,  consequently  the  strains  on  the  other  parts  of  the 
shell  have  a  tendency  to  flatten  that  part  under  the  dome,  and 
as  it  was  not  so  effectively  resisted,  the  joints  were  subjected  to 
very  trying  strains.  This  interesting  subject  brought  out  re- 
marks on  the  abuse  to  steam  boilers  by  being  in  charge  of 
incompetent  men. 

The  boiler  explosion  at  Byers'  Corners  furnished  a  good 
theme  for  discussion,  and  particular  attention  was  drawn  to  the 
duties  and  liability  of  the  working  engineer,  that  of  using  the 
boiler  carefully,  of  keeping  it  clean  and  examining  it  at  such 
intervals  as  the  nature  of  the  water  in  use  requires. 

One  common  practice  which  was  very  much  condemned  is  the 
overloading  of  safety  valves — "to  keep  them  from  leaking  "  as 
the  engineer  (?),  says  and  entire  dependence  on  the  steam  gauge. 
One  member  here  cited  a  case  which  came  under  his  notice  of  a 
connection  from  boiler  to  steam  gauge,  including  a  syphon  next 
to  gauge,  being  exposed  to  a  stiff  current  of  air  from  the  engine 
room  window  sufficiently  cold  to  freeze  the  water  from  condensa- 
tion in  the  pipe,  consequently  making  the  steam  gauge  useless, 
for  it  would  not  indicate  the  varying  pressure  in  the  boiler. 
Fortunately  in  that  case  the  safety  valve  was  in  good  working 
order  ;  but  any  one  can  imagine  the  result  if  the  safety  valve 


had  been  overloaded  or  stuck  to  its  seat.  The  speaker's  opinion 
was  that  such  was  the  cause  of  the  last  fatal  explosion  (except 
some  expert  brings  forth  the  low  water  theory)  as  it  was  a  port- 
able saw  mill,  and  as  a  general  rule  such  mills  are  not  very  well 
protected  from  inclement  weather,  and  the  majority  of  men 
in  charge  of  such  portable  boilers  are  using  the  safety  valve 
lever  as  a  tool  rack. 

After  some  appropriate  remarks  on  the  tensile  strength  of 
iron  and  steel  and  the  bursting  and  safe  working  pressure  of 
boilers,  the  President  gave  the  first  of  a  series  of  lessons  on 
decimal  fractions  and  decimal  numerations.  In  opening  his 
remarks  he  said  that  owing  to  numerous  calculations  relative  to 
the  steam  engine  decimals  were  absolutely  necessary,  the 
knowledge  of  their  use  and  relation  to  ordinary  fractions  was 
dependent  on  their  position  to  the  unit,  and  that  the  decimal 
point  was  the  most  important  in  all  calculations.  After  showing 
how  to  reduce  ordinary  fractions  into  decimals  together  with  the 
signs  and  terms  used  universally,  he  announced  that  at  the  next 
meeting  the  first  four  rules  of  arithmetic  would  be  the  subjects 
taken. 

Before  the  meeting  adjourned  a  vote  of  thanks  was  tendered 
Bros.  Donaldson  and  Stewart  foi  their  very  instructive  addresses. 

Progress. 


TORONTO  ASSOCIATION  NO.  I. 

The  membership  has  increased  rapidly  of  late.    There  has, 
not  been  a  meeting  for  a  long  time  past  without  one,  two  01 
three  members  being  initiated,  and  propositions  for  member- 
ship are  being  continually  received. 

The  meeting  of  Jan.  26th  was  an  exceptionally  good  one  with 
a  numerous  attendance,  induced  no  doubt  by  the  rumors  of  a 
war  of  arguments  between  the  believers  in  high  speed  engines 
and  the  lovers  of  the  slow  speed  engine. 

After  routine  business  had  been  hastily  disposed  of,  the  doors 
were  opened  to  the  public. 

Bro.  Chas.  Heale  was  the  first  to  take  the  floor  in  favor  of 
high  speed  engines.  He  said  the  subject  of  high  speed  in 
stationary  engines  had  been  well  thought  out  by  constructive 
and  designing  engineers.  The  principles  of  steam  engine 
economy  were  well  understood  by  Watt  a  century  ago,  and  yet 
it  is  only  within  the  last  few  years  that  we  have  got  nearer  to  a 
satisfactory  solution  of  the  problem.  Watt  found  that  the 
great  source  of  loss  was  the  heating  and  cooling  of  the  cylinder 
at  each  stroke.  To  remedy  this  defect  he  insulated  the  metal, 
attached  a  separate  condenser,  shortened  the  stroke,  increased 
the  number  of  revolutions,  and  in  fact  made  a  high  speed  engine. 
The  principles  that  must  govern,  the  engineer  to-day  said  Bro. 
Heale  may  be  summarized  thus  :-The  steam  must  enter  the 
cylinder  at  the  highest  admissable  pressure  ;  all  exterior  waste 
of  heat  must  be  pievented  as  far  as  possible,  and  the  much 
greater  waste  that  occurs  within  the  engine  by  cylinder  conden- 
sation and  re-evaporation  must  be  checked  as  far  as  practicable  ; 
this  could  best  be  done  by  a  high  speed  engine.  The  greatest 
amount  of  work  must  be  done  with  due  regard  to  the  preceding 
conditions  ;  this  compelled  the  driving  of  the  engine  at  the 
high  highest  safe  speed  and  adoption  of  the  highest  economical 
M.  E.  P.  The  two  first  conditions  gave  maximum  efficiency  of 
engine.  In  additions  to  these  requisites  the  designers  and 
builders  of  engines  were  compelled  by  some  modern  industries 
to  meet  demands  more  imperative  than  in  others  ;  the  chief  of 
these  are  great  regularity  of  speed,  ease  and  cheapness  of  con- 
necting them  to  their  work,  simplicity,  compactness,  rigidity, 
strength  and  durability.  In  the  attempt  to  meet  these  demands 
the  present  high  speed  engine  has  taken  shape.  When  the 
above  qualities  are  blended  in  a  high  speed  engine  all  difficulty 
of  operation  vanishes  ;  high  speed  being  a  great  revealer  of 
defects,  it  follows  necessarily  that  everything  about  the  machine 
must  be  in  first  class  working  order,  everything  balanced  and 
fitted  up  with  the  best  workmanship  ;  on  the  other  hand  slowly 
revolving  machinery  does  not  easily  show  defects,  nor  does  it 
receive  the  same  attention  as  the  high  speed.  There  is  only  one 
standard  of  work  permissible  in  the  high  speed  engine,  and  that 
is  "  perfection  " — when  it  is  otherwise  the  machine  is  a  failure. 
Objections  were  made  to  the  high  speed  engines,  that  on  ac- 
count of  their  great  speed  they  were  more  liable  to  accidents, 
but  after  reading  in  the  different  mechanical  papers  so  many 
accounts  of  fly  wheel  accidents  charged  up  to  the  slow  speed 
engine,  he  had  concluded  that  the  high  speed  engine  was  much 
safer  to  be  with.  Opponents  of  high  speed  lay  great  stress  on 
the  losses  by  clearance,  entirely  ignoring  the  advantages  uf 
compression  in  preventing  cylinder  condensation  and  the  fact 
that  by  giving  an  engine  a  great  speed  the  time  allowed  for 
cooling  down  on  the  return  stroke  is  reduced,  and  the  cylinder 
practically  kept  as  Watt  said  it  should  be,  viz.,  as  hot  as  the 
steam  that  entered  it  ;  whereas  the  slow  speed  engine  has  its 
cylinder  walls  exposed  to  the  atmosphere  five  or  six  times  longer 
during  a  stroke  than  the  high  speed,  therefore  the  losses  from 
condensation  must  be  greater  in  the  slow  speed.  In  addition  to 
the  advantages  already  enumerated,  Bro.  Heale  added  the  great 
saving  in  space  and  foundations,  lighter  fly  wheels,  consequently 
less  friction  and  immunity  from  bursting,  the  absence  of  belting 
and  counter  shafting,  and  when  belts  are  required,  short  parallel 
ones  with  large  contact  can  be  used.  High  'efficiency  under 
great  variations  of  load  and  steam  pressure  is  a  characteristic  of 
the  high  speed  engine  owing  to  the  action  of  the  governor 
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increa  ing  compression  with  increasing  expansion,  and  decreas- 
ing compression  with  decreasing  expansion,  thus  utilizing  the 
heat  of  compression  to  check  cylinder  condensation.  Bro. 
Heale  then  gave  some  illustrations  on  the  blackboard  of  the 
percentages  of  variations  between  friction  and  full  load,  also 
the  opinions  of  several  eminent  authorities  on  steam  engineering 
to  convince  his  hearers  that  his  arguments  in  favor  of  high 
speed  engines  were  correct. 

Bro.  Wickens  then  took  the  floor  in  defence  of  the  slow  speed 
engine  and  said  :  I  will  first  answer  some  of  the  statements 
made  by  Bro.  Heale.  I  think  as  far  as  economy  in  the  use  of 
steam  is  concerned  we  cannot  do  better  than  to  look  at  some  of 
James  Watts'  old  Cornish  pumping  engines.  Some  of  those 
engines  have  been  working  continuously  for  the  last  80  or  90 
years  setting  an  example  of  economy  ( 1 20,000,000  foot  pounds 
per  100  pounds  of  coal)  that  later  engine  builders  have  very 
rarely  reached  and  still  more  seldom  exceeded.  Those  engines 
give  us  an  object  lesson  in  durability  that  even  the  very  best 
high  speed  builders  do  not  expect  to  reach.  Bro.  Heale  tells  us 
of  the  great  advances  made  by  the  high  speed  builders  in  the 
general  workmanship  and  proportion  of  their  engines  ;  now  I 
think  we  will  all  admit  that  the  builders  of  slow  speed  engines 
have  also  adopted  good  proportions  and  better  methods  of  con- 
struction, and  his  reference  to  the  breakdowns  or  fly  wheel 
accidents  to  the  slow  engmes  during  the  past  year  can  hardly 
be  taken  as  a  very  strong  point  against  that  style  of  engine,  as 
it  is  only  necessary  to  build  the  fly  wheels  stronger  and  put  on 
automatic  stops  to  act  in  case  the  governor  fails  in  its  duty.  The 
mechanical  engineers  had  hopes  that  a  great  saving  in  steam 
from  cylinder  condensation  would  follow  a  high  rotative  speed, 
but  the  result  has  been  somewhat  disappointing  to  them,  or  at 
least  it  has  developed  the  fact  that  they  lost  more  in  the  clear- 
ances they  must  necessarily  use  than  they  saved  from  cylinder 
condensation.  I  have  made  or  copied  2  diagrams  from  2 
engines — one  a  12"  x  12'  running  at  300  revs.,  and  one  a  12"  x 
30"  running  at  100  revolutions  per  minute.  In  doing  this  I  have 
tried  to  get  a  good  card  from  each  engine.  We  will  now  look 
at  the  difference  in  them,  using  the  same  steam  pressure  and 
cutting  off  the  steam  at  the  same  point  in  each  case. 
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In  some  of  the  high  speed  engines  the  clearance  is  as  much 
as  20%  of  piston  displacement,  and  very  few  below  12%  ;  in  fact 


it  is  only  recent  engines  that  reach  the  lower  figure.  Slow  speed 
clearances  run  from  3%  to  8%  ;  we  will  take  5%  as  a  fair  aver- 
age, or  .05%  of  piston  displacement.  The  high  speed  piston 
displacement  in  our  card  is  1357.20  cubic  inches  ;  clearance 
equals  203.58,  or  15%  ;  this  filled  600  times  in  one  mmute  equals 
122,148  cubic  inches.  If  this  was  all  lost  it  would  be  ruination 
to  the  economy  of  the  engine.  Part  of  it  is  utilized  in  compres- 
sion to  fill  up  the  clearance.  In  this  case  the  compression  pres- 
sure went  up  to  sixty  pounds,  thus  reducing  the  loss  by  two- 
thirds,  which  would  represent  at  least  4  lbs.  vi'ater  per  h.  p.  per 
hour.  This  great  amount  of  compression  also  has  the  effect  of 
reducing  the  M.  E.  P.  of  the  card,  and  the  power  of  the  engine 
•  accordingly.  The  M.  E.  P.  is  37.7  lbs.,  and  the  H.  P.  is  77.54, 
as  measured  from  the  card.  The  slow  speed  engine  has  a  pis- 
ton displacement  of  4071.6  cubic  inches;  the  volume  of  the 
clearance  is  5%,  equals  203.58  cubic  inches  :  this  waste  room  is 
filled  up  200  times  per  minute  in  this  case,  and  amounts  to  40.716 
cubic  inches.  Now,  in  this  card  we  only  have  about  16  lbs. 
pressure  made  by  the  compression,  and  our  gain  for  that  reason 
is  very  small.  Our  waste  water  amounts  2.021  lbs.  per  H.  P. 
per  hour  ;  this  is  without  any  allowance  for  compression,  so  we 
presume  that  we  gain  .021  of  a  pound  by  it.  The  M.  E.  P.  of 
the  slow  speed  card  is  41.5  and  the  total  H.  P.  is  85.36.  This 
gain  in  power  is  somewhat  used  up  in  extra  friction  with  shaft- 
ing, pulleys,  etc.  In  oil  and  general  wear  the  slow  speed  has 
the  advantage.  The  manufacturers  of  high  speeds  have  done 
wonders  in  the  way  of  improving  the  methods  of  construction, 
and  all  these  methods  have  been  utilized  by  good  slow  speed 
engine  makers. 

Bro.  Ed.  Phillip,  of  the  incandescent  electric  light  station,  then 
took  the  floor  and  proved  himself  an  able  advocate  of  the  high 
speed  engine.  He  said  :  I  think  in  taking  up  this  subject  for  de- 
bate we  should  have  defined  the  term  "  high  speed  engine"  and 
should  have  attached  some  specific  purpose  to  the  subject  of  de- 
bate. High  speed  applies  really  to  piston  speed,  and  as  all 
piston  speeds  are  high  to  day  compared  to  the  time  of  James 
Watt,  we  may  say  all  engines  are  high  speed.  I  understand  it 
is  really  Corliss  or  equivalent  valve  gear  against  wheel  govern- 
ors. Now  I  do  not  believe  that  engines  with  wheel  governors  are 
adapted  in  point  of  economy  for  all  purposes,  alongside  of  the 
long  stroke  automatic,  but  there  are  places  with  variable  loads 
where  the  short  stroke  or  high  speed  engine  will  show  a  greater 
degree  of  economy  than  the  slow  speed,  as  has  been  proved  in 
railroad  work  in  the  United  States.  Take  an  engine  with  a 
load  that  is  one-fourth  its  maximum, — the  engine  with  high  rota- 
tive speed  will  show  a  degree  of  economy  over  the  slow  speed, 
but  as  the  load  approaches  maximum,  so  will  the  economy  of  the 
slow  speed  overbalance  the  high  speed,  and  when  the  average  and 
maximum  load  is  nearly  the  same,  the  slow  speed  is  the  more 
economical.  It  is  well  known  that  in  the  high  speed,  condensa- 
tion is  less  than  in  the  slow  speed;  and  as  condensation  is  loss, 
this  IS  one  point  in  economy  in  favor  of  the  high  speed.  The 
range  of  cut-off  is  much  greater  without  loss  of  speed  in  the 
short  stroke  engine  with  wheel  governor  than  in  the  long  stroke 
or  slow  speed  engine.  Take  the  two  kinds  of  engines  and  let 
each  have  one  revolution,  drop  from  no  load  to  full  load,  and 
see  the  difference  in  the  percentage  of  speed ;  for  instance,  an 
engine  running  100  revolutions  per  minute  and  another  running 
300 — the  loss  in  the  first  is  one  per  cent.,  in  the  latter  ^  of  one 
per  cent.,  which  is  a  very  important  factor,  especially  in  electric 
lighting.  The  shape  of  the  card  in  the  modern  high  speed  is 
the  same  as  the  Corliss  ;  the  only  point  that  changes  is  the  cut- 
off A  great  many  engineers  object  to  the  high  speed  engines 
on  the  score  of  hot  boxes,  broken  cross-heads,  bursting  cylin- 
ders, &c.,  but  these  difficulties  are  only  imaginary.  I  do  not 
think  a  high  speed  engine  requires  any  more  watchfulness  on 
the  part  of  the  engineer  than  the  slow  speed,  and  during  the 
time  that  I  have  been  operating  them  I  have  come  to  the  con- 
clusion that  the  high  speed  engine  is  better  adapted  to  variable 
loads  than  the  slow  speed. 

President  Wilson  Phillips  said  he  supposed  according  to  the 
rules  of  debate  he  as  president  should  not  be  allowed  to  say  any- 
thing either  one  way  or  another,  but  he  could  not  allow  some  of 
the  statements  made  by  Bro.  Ed.  Philip,  relative  to  slow  speed 
engines,  to  go  unchallenged.  In  the  first  place  he  contended  it 
that  is  possible  for  the  governor  of  a  slow  speed  engine  to  work 
very  accurately,' even  if  the  load  thrown  off  and  on  amount  to  70% 
of  the  total  power  of  the  engine.  If  when  standmg  by  an  engine, 
when  a  load  comes  on  and  off  a  variation  in  speed  is  noticed, 
then  there  is  something  radically  wrong  with  the  governor.  If 
a  spring  governor,  there  is  too  much  tension  or  too  little  ;  if  a 
ball  governor,  then  the  weights  are  not  adjusted  right.  He  had 
stood  by  slow  speed  engines  driving  electrical  apparatus  wheie 
changes  of  load  were  frequent,  but  not  the  least  variation  of  speed 
in  engines  could  be  detected  nor  could  any  difference  be  observed 
in  the  lights,  because  the  governors  of  those  engines  were  work- 
ing correctly.  He  said  further  that  the  slow  speed  engine  does 
not  require  the  same  lynx-eyed  watchfulness  on  the  part  of  the 
engineer  that  the  high  speed  does,  for  once  it  is  in  good  working 
order  it  will  keep  so  for  a  long  time  whilst  a  high  speed  may 
start  up  seemingly  all  right  and  before  it  has  got  through  its  trip 
it  is  pounding  like  so  many  steam  hammers.  In  the  matter  of 
oiling,  the  oilcan  be  put  on  a  slow  speed  engine's  bearings 
where  it  is  required:  the  engineer  does  not  need  to  throw  it  at 
random  as  does  the  engineer  of  the  high  speed,  who  oils  the 
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frame  and  bed  as  much  or  more  than  he  oils  the  wearing  parts. 
Repairs  to  slow  speed  engines  are  infinitesimal  compared  with 
those  of  high  speed.  Slow  speed  engines  do  not  often  require 
cylinders  to  be  bored  out,  nor  boxes  and  bearings  babbitted, 
piston  rods  turned  up,  &c.,  but  it  is  a  common  occurrence  for  the 
high  speed  engine  to  undergo  these  repairs.  Then  as  to  the 
cleanliness  of  the  two  engine  rooms,  in  the  one  everything  is 
polished  and  bright,  whilst  in  the  other  the  floors  leek  with  oil, 
the  bed  and  frame  ot  the  engine  ditto,  and  the  passer-by  is  be- 
spattered with  oil  from  head  to  foot;  the  engines  revolving  so 
swiftly  seem  to  draw  all  the  dust  from  the  four  quarters  of  the 
earth,  and  it  seems  to  settle  on  everything  in  the  place.  Then 
when  there  are  many  high  speed  engines  at  work  the  sum  of  all 
their  great  clearances  must  make  the  fuel  bill  very  expensive, 
whilst  in  the  slow  speed  all  those  wasteful  clearances  are  com- 
pressed into  the  one  engine,  and  percentage  of  clearance  in  the 
slow  speed  being  so  much  less  than  in  the  high  speed  it  must  re- 
sult in  a  great  saving  of  fuel.  Agam,  the  roaring  of  exhausting 
steam  of  high  speeds  is  very  annoying,  whilst  with  slow  speeds 
the  steam  is  exhausted  down  to  atmospheric  pressure,  thus 
making  but  very  little  noise.  Taking  his  own  experience  into 
consideration  he  preferred  the  slow  speed  to  the  high  speed. 
This  ended  the  debate. 

At  the  regular  meeting  on  February  9th,  there  was  a  good 
attendence  notwithstanding  the  very  stormy  night.  Various  re- 
ports from  committees  were  received,  commented  upon  and 
adopted.  The  president  gave  out  the  new  pass-word  and  those 
members  who  were  not  present  should  get  it  without  delay,  as 
without  it  their  admittance  to  future  meetings  will  be  difficult  if 
not  impossible. 

The  business  part  of  the  meeting  was  pushed  through  as 
rapidly  as  possible  until  "Good  of  the  Order"  was  called.  Un- 
der this  heading  the  decision  of  the  judges  in  the  late  debate 
on  the  subject  of  "  High  versus  Slow  Speed  Engines " 
was  loudly  called  for.  By  an  agreement  among  the  judges,  Bro. 
Gilchrist  had  been  appointed  to  render  the  verdict.  In  doing 
so  he  expressed  his  regret  that  the  Association  had  appointed 
him  as  judge,  thereby  completely  closing  his  mouth.  During 
the  hottest  part  of  the  debate  he  was  obliged  to  hold  himself 
down  in  his  seal  to  keep  from  expressmg  his  views.  With  great 
difficulty  he  managed  to  keep  out  of  the  discussion,  but  in  future 
some  other  person  would  have  to  be  judge,  for  he  proposed  hav- 
ing a  hand  in  the  next  debate.  He  hoped  the  two  contending 
parties  would  bury  the  hatchet  and  immediately  go  in  training 
for  another  fight,  for  he  believed  such  debates  were  the  making 
of  young  engineers.  By  a  series  of  calculations  which  he  ex- 
plained he  declared  that  the  advocates  of  "slow  speed"  had 
beaten  the  "high  speed"  men  by  six  points  to  four.  This 
decision  of  the  judges  is  not  to  be  regarded  as  any  reflection  on 
high  speed  engines,  but  that  the  slow  speed  advocates  presented 
their  case  in  a  better  light  than  the  high  speed  men.  The 
"high  speed"  men,  after  puttmg  their  heads  together  for  a  few 
moments,  were  overheard  predicting  renewal  of  the  battle  and 
an  overwhelming  defeat  for  their  opponents  in  the  near  future. 

Bro.  Edkins,  who  had  arrived  home  a  few  days  before 
the  meeting  from  a  visit  to  his  home  in  England  was  asked  as 
to  his  welfare,  and  for  a  few  words  about  his  trip.  In  a  short 
speech  he  expressed  his  thanks  for  the  interest  manifested  in  his 
welfare  and  assured  the  brethren  that  he  had  enjoyed  himself 
thoroughly,  with  the  exception  of  the  return  trip,  on  which  his 
vessel  had  encountered  foul  weather  and  accidents  by  reason  of 
which  she  was  delayed  for  six  days.  He  then  desciibed  the 
series  of  accidents  that  befel  his  ship  and  the  means  the  en- 
gineers aboard  took  to  repair  the  damages. 

The  "  Question  Box,"  which  is  always  present,  was  on  this 
occasion  overflowing,  and  the  president  had  serious  intention 
of  calling  a  special  meeting  to  dispose  of  the  numerous  questions. 
However,  some  were  answered,  and  some  taken  home  by  members 
to  be  explained  at  next  meeting  on  February  23rd. 

Chas.  F.  Kinsey, 

Corresponding  Secretary. 


ANNUAL  DINNER  MONTREAL  NO.  I. 

The  annual  dinner  of  this  Association  was  held  on  the  even- 
mg  of  February  2nd,  at  the  Richelieu  Hotel,  and  was  a  most  en- 
joyable affair. 

The  chair  was  occupied  with  much  felicity  by  the  President, 
Mr.  J.  G.  Robertson,  who  first  proposed  the  toast  of  "Queen  and 
Country"  which  was  duly  honored. 

This  was  followed  by  the  toast  of  "Electrical  Engineering," 
which  was  responded  to  by  Messrs.  J.  Smillie  and  J.  J.  York, 

Mr.  Smillie,  after  explaining  that  he  had  been  called  upon 
most  unexpectedly  and  felt  unprepared  to  respond  to  the  toast 
of  one  of  the  most  important  sciences  that  the  practical  mind 
had  to  grapple  with  to-day,  said  every  one  at  present  was  al- 
most compelled  to  take  an  interest  in  electricity  for  the  practical 
applications  of  it  were  to  be  met  everywhere.  It  used  to  be 
said  that  an  electrical  engineer  should  be  nine  parts  mechanical 
and  one  part  electrical.  Now,  however,  electricity  and  me- 
chanics were  more  nearly  equal  and  he  considered  that  the  pro- 
portions should  be  about  three  parts  mechanical  and  two  elec- 
trical. Electricity  and  mechanics  had  both  made  great  progress, 
but  recent  accidents  had  shown  that  there  was  something  still  to 
be  accomplished  in  the  practical  application  of  these  sciences. 

Bro.  J.  J.  York,  in  replying,  said  it  was  strange  no  explanation 


had  been  given  of  the  cause  of  the  accident  which  had  recently 
happened  to  engines  in  electric  power  and  lighting  stations. 

It  he  had  time  he  would  like  to  make  some  experiment  to  as- 
certain if  possible  why  these  engines  had  run  at  a  considerably 
higher  speed  just  before  the  accidents,  which  apparently  was  the 
cause  of  the  break  down.  He  might  then  be  able  to  throw 
some  light  on  the  question.  Notwithstanding  the  fact  that  the 
strength  of  the  fly  wheels  had  been  increased  in  modern  times, 
they  still  occasionally  gave  way. 

The  next  toast  was  that  of  the  "  Manufacturing  Interest"  and 
was  responded  to  by  Messrs.  Hugh  Vallance,  Andrew  Young 
and  H.  Mitchell. 

Mr.  Vallance,  in  replying,  said  the  manufacturing  interests 
were  in  a  flourishing  condition  in  Canada,  though  somewhat  un- 
settled by  rumors  of  changes  in  the  tariff.  He  advocated  the 
placing  of  a  higher  duty  on  scrap  iron,  which  would  cause  the 
rolling  mills  to  use  iron  from  native  ores  and  lead  to  the  establish- 
ment of  smelting  works  throughout  the  country. 

The  toast  of  "Steam  Engineering"  was  then  proposed,  and 
was  responded  to  by  Mr.  P.  Cowper,  who  said  that  though  the 
methods  employed  in  steam  engineering  had  been  improved 
eince  the  time  of  James  Watt  the  principles  had  practically  re- 
mained the  same.  In  his  time,  all  engines  were  of  the  vertical 
type  and  to-day  this  type  is  returning  to  favor.  He  then  gave 
a  brief  history  of  the  steam  engine  from  the  first  crude  types  to 
the  present  highly  developed  forms. 

"The  Faculty  of  Applied  Science"  was  next  toasted  enthusi-- 
astically,  but  as  Professor  Nicholson  of  McGill  University,  who 
was  to  have  replied,  was  unavoidably  absent,  there  was  no  re- 
sponse. 

The  toast  of  "License  Law  and  Inspection"  followed,  and  was 
responded  to  by  Mr.  P.  Fisher,  who  said  that  if  governments 
were  for  the  greatest  good  of  the  greatest  number,  the  people 
should  see  that  men  were  elected  to  Parliament  who  were 
pledged  to  introduce  a  license  law.  No  one  had  a  right  to  kill 
his  neighbor  with  impunity.  If  he  wished  to  kill  his  enemy  and 
did  it  with  a  revolver,  he  would  be  punished  by  the  government, 
but  if  he  invited  his  enemy  to  visit  his  boiler  room  and  increased 
the  pressure  so  as  to  cause  the  boiler  to  explode  and  thus  blow 
his  enemy  into  eternity,  the  verdict  would  be  "accidental  death." 

The  next  toast  was  to  the  "Brotherhood  ot  Locomotive  En- 
gineers," which  was  coupled  with  the  name  of  Mr.  Thomas  Clark, 
who  said  the  present  idea  was  to  resort  to  legislation  instead  of 
strikes.  Legislation  could  be  easily  obtained  if  all  were  united. 
He  then  gave  a  brief  history  of  the  Lehigh  Valley  Railroad 
strike  which  he  said  had  been  caused  by  the  failure  of  the  officers 
of  the  company  to  keep  their  agreement  with  the  men. 

The  National  Association  of'  Stationary  Engineers  and  the 
Canadian  Association  of  S  ationary  Engineers  were  then  toasted. 

Bro.  Hunt,  in  responding,  said  among  other  things,  that  the 
motto  of  the  Canadian  Stationary  Engineers  was  "Forward." 
The  Association  endeavored  to  educate  its  members  up  to  a 
high  standard,  and  he  hoped  the  engineers  would  never  be 
obliged  to  resort  to  strikes  in  self  defence. 

Bio.  York  also  responded,  and  in  the  course  of  his  remarks 
said  employers  should  understand  that  the  object  of  the  Associ- 
ation was  to  educate  its  members.  The  meetings  were  solely  for 
the  purpose  of  mutual  improvement. 

Mr.  Cowper  advised  the  younger  members  as  well  as  the  older 
ones  if  they  were  going  to  leave  their  employers  to  keep  the  ma- 
chinery in  the  best  possible  order  up  to  the  last. 

Then  came  the  toast  of  the  "  Press"  which  was  responded  to 
very  happily  by  the  representative  of  the  Canadian  Eng'neer. 
During  the  evening  songs  were  given  by  Messrs.  Hunt,  Cowper, 
and  Wheeler. 


We  are  indebted  to  Mr.  C.  E.  Robertson,  of  Winnipeg,  for  some  par- 
ticulars of  a  meeting  of  engineers  held  in  that  city  recently  with  the  object 
of  forming  an  Engineers'  Association.  The  meeting  was  held  in  Mr.  Robert- 
son's office  in  the  Grain  Exchange.  Among  those  present  were  the  follow- 
ing : — Mr.  C.  E.  Robertson,  Edward  Alberg,  James  T.  McDonald,  J.  A. 
Binns,  H.  A.  Stratton,  L.  Brandon,  John  Stanley,  I.  Schneider ,,T.  Haynes, 
J.  Harrison,  T.  Gordon,  W.  Brown,  M.  Saunders,  Robert  Hall,  of 
Winnipeg,  and  C.  R.  Forge,  of  Morden.  Mr.  Robertson  was  elected 
chairman,  and  after  having  discussed  the  advantages  which  would  be  de- 
rived by  engmeers  organizing  themselves  into  a  branch  of  the  Canadian 
Association  of  Stationary  Engineers,  it  was  decided  that  a  register  and  the 
necessary  papers  be  prepared  and  signed,  and  an  application  made  for  a 
charter. 

MONTREAL  ELECTRIC  CLUB. 

Montreal,  February  i8th,  1894. 

Editor  Canadian  Electrical  News. 

Dear  Sir, — I  have  been  requested  by  the  Committee  of  the 
Montreal  Electric  Club  to  express  to  you  through  this  medium 
the  hearty  thanks  of  the  Club  for  the  interest  and  encouraging 
remarks  you  have  accorded  them,  and  also  for  space  for  papers 
in  your  esteemed  journal,  which  last  I  might  say  raises  the  tone 
of  the  articles,  and  stimulates  the  wt  iters  to  further  efforts. 
Yours  respectfully, 

James  Burnett,  Secretary  M.E.C. 

19  Shuter  street,  Montreal. 


Mr.  G.  W.  Stevens,  one  of  the  largest  property  holders  of  Montieal, 
threatens  to  bring  suit  for  $80,000  damages  against  the  City,  on  the  ground 
of  depreciation  ot  the  value  of  his  property,  should  the  construction  of  an 
elevated  railway  on  certain  streets  be  permitted. 
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THE  MONTREAL  STREET  RAILWAY  SYSTEM. 

The  Montreal  Street  Railway  have  lately  experienced  hard 
luck.  In  the  temporary  power  house  on  Cote  street  they  have 
two  high  speed  engines,  one  belted  to  two  Westinghouse  gener- 
ators, the  other  to  two  Edison.  One  night  recently  they  had 
some  trouble  with  the  engine  running  the  Westinghouse  genera- 
tor. This  was  promptly  repaired,  however,  only  to  be  followed 
the  succeeding  day  by  the  one  which  was  running  the  Edison 
generators  going  all  to  pieces.  One  piece  went  through  the  roof 
and  fell  in  the  yard.  It  is  difficult  to  say  what  really  was  the 
trouble.  The  engine  was  one  of  the  Harrisbutg  "  Ideal."  The 
brunt  of  the  work  was  then  ihrowri  on  to  the  remaining  engine 
on  Cote  street  and  the  one  at  the  Royal  Electric  Company's 
works.  At  6  o'clock  on  the  same  day  the  armature  of  one  of 
the  generators  at  the  Royal  Electric  Works  burnt  out.  The 
Street  Railway  Co.,  however,  hustled  things  at  their  new  power 
house  on  William  street  and  are  running  part  of  it  now. 

Between  the  thankless  public  (whd  forget  the  old  times,  when 
their  feet  weie  soaking  in  wet  pea  straw  and  their  heads  thrust 
against  a  frosted  canvass  roof)  and  very  inclement  weather,  they 
.ire  mdeed  to  be  congratulated  that  they  have  managed  to  keep 
cars  out  on  the  road  at  all. 


LEGAL  DECISIONS. 

The  following  cases  were  recently  argued  at  Toronto  before  Chief  Justice 
Gait,  Justices  Rose  and  McMahon  : — 

EwrNG  v.  Toronto  Railway  Co. — Judgment  on  motion  by  the  defend- 
ants to  set  aside  the  verdict  and  judgment  entered  by  Street,  J.,  who  tried 
the  action  at  Toronto  with  a  jury,  awarding  the  plaintiff  damages  to  the 
amount  of  $1,400  for  injuries  received  by  him  in  a  collision  with  an  electric 
car  on  the  defendant's  street  railway  line  at  Tannery  Hollow  in  Yonge  street 
in  the  City  of  Toronto.  The  plaintiff  was  going  south  in  Yonge  street  on 
the  street  railway  track  in  a  democrat  waggon  driven  by  one  McMillan,  arid 
was  overtaken  by  the  car,  which  was  moving  at  a  high  rate  of  '^peed.  The 
defendants  contended  on  this  motion  that  speed,  however  great,  did  not 
per  se  constitute  negligence  ;  that  the  very  object  of  the  legislation  incor- 
porating the  company  was  to  insure  rapid  transit ;  that  the  burden  of  care 
to  avoid  a  collision  lay  on  the  person  whose  business  it  was  to  get  out  of  the 
way,  and  not  on  the  motorman,  who  had  the  right  of  way  ;  that  there  was 
room  on  each  side  of  the  track  ;  and  that  the  accident  was  attributable  to 
the  negligence  of  McMillan  in  remaining  on  the  track  and  attempting  to 
keep  ahead  of  the  car  (whose  approach  he  had  observed  at  a  distance  of  75 
yards)  until  it  was  too  late  for  him  to  turn  off  in  safety.  Motion  di.smissed 
with  costs,  the  court  holding  that  the  case  could  nut  properly  have  been 
withdrawn  from  the  jury,  and  as  the  evidence  was  of  the  most  conflicting 
character  the  jury's  findings  could  not  beset  aside  or  ignored.  McMahon, 
J.,  referred  to  the  fact  that  in  Osgoodby  v.  Toronto  Street  Railway  Co.,  a 
high  rate  of  speed  was  held  not  to  be  per  se  evidence  of  negligence.  Rose, 
J.,  was  of  the  opinion  that  a  rate  of  speed  might  be  too  great  under  certain 
circumstances,  and  not  so  under  others,  and  that  it  was  always  a  question 
for  the  jury. 

Gos.MELL  v.  Toronto  Railway  Company.  — Judgment  on  motion 
by  the  defendants  to  set  aside  the  verdict  and  judgment  entered  by 
Street,  J. ,  who  tried  the  action  at  Toronto  with  a  jury,  awarding  the  plain- 
tiff damages  to  the  amount  of  $1,160  for  injuries  received  by  him  resulting 
from  a  collision  between  a  waggon  driven  by  him  and  a  car  on  the  defen- 
dants' street  railway  line  at  the  intersection  of  Scollard  and  Ycnge  streets  in 
the  City  of  Toronto.  The  defendants  contended  that  the  evidence  showed 
that  the  driver  of  the  car  had  exercised  due  care  and  had  done  all  in  his 
power  to  stop  the  car,  and  that  the  plaintiff  had  been  guilty  of  negligence. 
Motion  dismissed  with  costs,  the  Court  holding  that  the  finding  of  the  jury 
could  not  be  interfered  with  upon  the  evidence. 

Grinstead  v.  Toronto  Railway  Company.— Judgment  on  motion  by 
the  defendants  to  set  aside  the  verdict  andjudgment  for  t]ie  plaintiff  entered 
hy  Street,  J.,  who  tried  the  action  with  a  jury,  awarding  him  damages  to 
the  amount  of  $500  for  his  ejection  from  a  car  on  the  street  railway  line  op- 
perated  by  the  defendants.  The  plaintiff  claimed  to  be  entitled  to  ride  on 
the  car  as  a  transfer  under  an  agreement  between  certain  persons  (who  sub- 
sequently assigned  their  rights  thereunder  to  the  company)  and  the  corpora- 
tion of  the  City  of  Toronto.  The  conductor  refused  to  accept  his  statement 
that  he  had  been  properly  transferred  from  another  car,  on  which  he  had 
paid  his  fare,  and  the  plaintiff's  health  suffered  in  consequence  of  his  being 
obliged  to  wait  in  the  street  in  very  cold  weather  for  another  conveyance. 
On  this  motion' the  defendants  contended  that  the  evidence  did  not  show 
that  they  were  strictly  speaking,  subject  to  this  clause  of  the  agreement  un- 
der which  alone  the  plaintiff's  action  could  be  brought  ;  that  it  was  incum- 
bent on  the  plaintiff,  at  all  events,  to  show  that  transfer  provisions  were 
in  force  and  that  he  had  complied  with  them,  and  that  the  learned  trial 
Judge  had  erred  in  allowing  evidence  to  be  given  and  damages  to  be  as- 
sessed in  respect  of  the  injury  to  the  plaintiff's  health,  such  damages  being 
too  remote.  The  jury  found  $200  for  the  assault  and  $300  for  the  plaintiff's 
consequent  sufferings.  The  jury  found  that  the  injury  was  the  natural  and 
probable  result  of  the  ejection.  Under  these  circumstances  the  Court  held 
that  the  case  had  been  properly  submitted  to  the  jury,  that  there  was  evi- 
dence to  go  to  the  jury,  that  the  defendants  were  operating  the  railway,  and 
that  the  verdict  could  not  be  disturbed.    Motion  dismissed  with  costs. 


TiiK  Preservation  of  Belts.— The  following  empirical  formula  fo 
a  machine  belt  preservative  is  due  to  L'Industrie :  Warm  in  a  covered 
vessel  to  a  temperature  of  50"  C. ,  i  kilogramme  of  india-rubber  broken  up 
into  pieces  and  mixed  with  i  kilogramme  of  essence  of  turpentine.  Alter 
the  rubber  has  melted  add  800  grammes  of  colophone  ;  stir  until  this  too  is 
dissolved,  then  add  800  grammes  of  yellow  wax  In  another  vessel  put  3 
kilogrammes  of  cod  liver  oil,  and  i  kilogramme  of  tallow  ;  heat  this  mixture 
until  the  tallow  melts,  and  then  pour  it  into  the  first  vessel,  stirring  con- 
tinually until  the  mass  cools  and  solidifies.  Belts,  the  working  faces  of 
which  are  occasionally  treated  with  this  compound,  are  said  "to  acquire 
greater  solidity,  and  slipping  at  the  pulleys  is  avoided." 


SPARKS. 

I  The  Toronto  Railway  Company's  cars  have  recently  been  fitted  with 
passenger  registering  devices. 

It  is  said  to  be  the  intention  to  extend  the  Walkerville  Electric  Railway  to 
a  point  opposite  Belle  Isle,  and  to  establish  a  ferry  hneto  connect  Belle  Isle 
with  the  Canadian  shore. 

The  neceisary  legislation  has  been  obtained  authorizing  the  Montmorency, 
Quebec  and  Charlevoix  Railway  Company  to  change  their  motive  power  to 
electricity  and  to  run  their  line  into  the  City  of  Quebec. 

Mr.  James  Armstrong,  on  behalf  of  himself  and  other  ratepayers  of  the 
Township  of  York,  is  endeavoring  to  quash  a  by-law  passed  by  the  township 
granting  a  bonus  of  $20,000  to  the  Toronto  and  Richmond  Hill  Railway. 

A  Sydney,  N.  B. ,  law  firm,  at  the  head  of  which  is  Mr.  Gillies,  M.  P.  for 
Richmond,  is  asking  for  the  incorporation  of  the  Boynton  Bicycle  Electric 
Railway  Company  of  Canada,  to  run  from  Winnipeg,  Man.,  to  Louisburg, 
N.  S. 

The  construction  of  50  new  motor  cars  and  50  trailers  has  been  com- 
menced in  the  Toronto  Railway  Company's  shops.  From  these  shops  180 
cars  have  been  turned  out.  Tliese  cars  are  in  use  in  Montreal,  Winnipeg 
and  elsewhere. 

The  Peterboro'  Electric  Railway  Company  has  been  much  annoyed  by 
stones  being  placed  on  the  track  by  boys,  and  by  drivers  of  vehicles  getting 
in  the  way.  The  Railway  Act,  under  which  electric  roads  are  operated, 
provides  severe  penalties  for  those  who  thus  obstruct  the  cars. 

Two  of  the  new  engines  in  the  Montreal  Street  Railway  Company's  power 
house,  were  put  in  successful  operation  a  few  days  ago,  developing  1,000 
h.  p.  There  will  ultimately  be  six  engines.  It  is  expected  that  65  miles  of 
road  will  be  in  operation  at  the  commencement  of  the  summer. 

An  inspection  of  the  new  bridges  to  be  used  in  the  double  tracking  of  the 
Niagara  Falls,  Park  and  River  Railway,  was  recently  made  by  Mr.  W.  T. 
Jennings,  the  engineer,  and  Mr.  W.  A.  Grant,  general  manager  of  the  road. 
The  second  track  is  expected  to  be  ready  for  traffic  in  the  spring. 

Mr.  Campbell,  manager  of  the  Winnipeg  Electric  Street  Railway,  has 
returned  to  that  city  after  spending  a  considerable  time  in  Ontario.  Imme- 
diately following  his  return,  he  announced  a  reduction  in  the  price  of  tickets. 
50  tickets  are  now  being  sold  for  $1.00.  This  reduction,  it  is  understood, 
has  been  brought  about  by  competition  with  other  roads. 

The  following  gentlemen  have  been  elected  directors  of  the  Quebec  Street 
Railway  Company  for  the  ensuing  year  ;  C.  St.  Michel,  G.  R.  Renfrew,  W. 
Hossack,  J.  C.  Thomson,  D,  C.  Thomson,  G.  Lemoine  and  F.  Tessier. 
Messrs.  C.  St.  Michel  and  W.  Hossack  were  respectively  elected  President 
and  Vice-President  at  a  subsequent  meeting  of  the  new  board. 

The  Hamilton  Beach  and  Electric  Railway  Company  is  seeking  incor- 
poration. The  capital  stock  of  the  company  will  be  $48,000,  divided  into 
480  shares  of  $100  each.  The  following  are  the  incorporators  :  Messrs. 
John  Calder,  J.  N.  Waddell,  A.  E.  Carpenter,  Robert  Campbell,  of  Ham- 
ilton ;  W.  Kearns,  M.L.A.,  Richard  Baxter,  and  W.  Allen,  Burlington. 

The  Toronto  Railway  Company  will  apply  to  the  Ontario  Legislature  for 
an  amendment  to  their  act  of  incorporation  empowering  the  Board  of  Direc- 
tors to  increase  the  number  of  directors  and  make  regulations  in  relation  to 
the  transfer  of  the  stock  of  the  company  ;  also  to  authorize  the  company  to 
establish  superannuation,  provident  and  insurance  funds  for  its  officers  and 
employees. 

Application  is  being  made  by  officers  of  the  London  Street  Railway  Com- 
pany for  the  incorporation  of  the  London  and  Springbank  Electric  Street 
Railway  Company,  to  construct  and  operate  an  electric  railway  from  the 
boundary  of  London  to  a  point  on  the  river  Thames  near  Springbank. 
Power  is  also  sought  to  acquire  or  build  a  hotel  and  recreation  grounds  at 
Springbank. 

Negotiations  are  in  progress  between  the  town  council  of  Cornwall,  Ont. , 
and  Mr.  W.  R.  Hitchcock,  who  is  seeking  a  franchise  to  operate  an  electric 
street  railway  to  carry  both  passengers  and  freight.  It  is  proposed  to  form 
a  company  for  this  purpose,  and  utilize  power  from  the  Cornwall  Canal, 
which  will  be  made  available  on  the  completion  of  the  dams  now  in  course 
of  erection  at  Sheik's  Island. 

The  Hamilton  Radial  Electric  Street  Railway  Company  is  seeking  to 
have  its  charter  amended  in  such  a  way  that  the  word  "street"  shall  be  struck 
out  of  the  name  of  the  Company  and  the  capital  stock  increased  from 
$1,000,000  to  $2,000,000.  The  purpose  is  to  extend  the  line  from  Hamilton 
to  Niagara  Falls  and  Brantford,  from  Oakville  to  Mimico,  and  from  Elmira 
to  other  places  in  Waterloo  County,  also  to  convey  power  from  Niagara 
Falls  to  Hamilton  for  manufacturing  purposes.  The  Company  claim  to 
to  have  already  secured  contracts  for  the  supply  of  5  000  h.p.  to  Hamilton 
manufacturers. 

The  City  Council  of  Toronto  is  seeking  legislation  from  the  Ontario 
Government  to  compel  the  Toronto  Street  Railway  Company  to  place 
vestibules  upon  their  cars.  The  Council  will  also  ask  power  from  the 
Legislature  to  enforce  the  terms  of  the  franchise  granted  by  the  County 
of  York  to  the  Toronto  and  Mimico  Electric  Railway.  This  road  is  now 
within  the  City  limits,  and  a  dispute  has  arisen  between  the  City  Engineer 
and  the  company  regarding  the  maintenance  of  the  roadway  between  and 
at  the  sides  of  the  track.  There  is  also  involved  the  question  of  the  right  of 
the  City  Council  to  representation  on  the  Board  of  Directors  of  the  Com- 
pany. 

The  County  Council  of  York,  at  its  last  meeting,  approved  of  an  agree- 
ment w  th  the  Metropolitan  Railway  Company  giving  to  the  company 
power  to  extend  their  line  northerly  on  Yonge  street,  by  electricity,  cable  or 
horse  power,  provided  the  northern  limit  of  Richmond  Hill  is  reached  by 
said  extension  ;  also  extending  the  company's  franchises  for  35  years  from 
this  date,  renewable  on  such  terms  as  may  be  determined  by  arbitration. 
Under  the  agreement,  the  company  must  build  the  road  before  the  first  of 
October,  1895,  unless  by  the  certificate  of  the  County  Engineer  and  Solicitor 
it  shall  appear  that  they  were  unavoidably  prevented  from  so  doing,  in 
which  case  the  time  may  be  extended  until  the  next  ensuing  meeting  of  the 
Council.  After  the  line  shall  have  been  completed  to  Richmond  Hill,  the 
company  must  within  two  years  proceed  with  the  further  extension  of  the 
line  northward  ;  in  default  of  so  doing  the  agreement  may  be  revoked. 


A  company  is  being  organized  at  Lethbridge,  Alberta,  to  construct  a 
telephone  line  between  that  place  and  Cardstone. 


Marcl),  i8$4 


CA^lflDlA^l    EbECTRlCflb  fJEWS 


.  .  .  THE  . 


65  to  71  Front  Street 
West. 

TORONTO,  ONT. 


CAPITAL, 

Sl,500,000. 


Canadian 
General 
Electric 
Company 


FACTORIES: 

Peterborough,  Ont. 


Branch  Offices  and 
Warerooms : 

124  HoUis  Street, 
HALIFAX,        -       N.  S. 

1802  Notre  Dame  St., 
MONTREAL,     -  QUE. 

350  Main  Street, 
WINNIPEG,     -  MAN. 

Granville  Street, 
VANCOUVER,     -  B.C. 


Thomson-Houston  Street  Railway  Generators  and  Motors 

(Same  as  built  by  us  for  Niagara  Falls  Park  &  River  Railway.) 


Thomson-Houston  Systems  of  Alternating  Current  Apparatus 
for  Incandescent  Lighting. 

Edison-Systems  of  Low-Tension  Direct  Current  Apparatus 
for  Incandescent  Lighting. 

Electric  Arc  Lighting  Apparatus.    Electric  Mining  Apparatus. 

Apparatus  for  Long  Distance  Transmission  of  Power. 


We  Manufacture  in  Canada  Every  Description  of  Electrical  Machinery  and  Electrical  Supplies. 


INSULATED        TRANSFORMERS  INCANDESCENT 


WIRES 


FOR  ELECTRICAL  USES 


Our  wire  factory  is  one  of  the  best 
equipped  on  the  continent. 

We  manufacture  every  description 
of  insulated  wires  and  cables,  and  our 
large  production  enables  us  to  offer 
special  values. 

We  desire  at  this  season  to  call 
attention  to  our 

Standard  Weatherproof  Wires, 
White  Weatherproof  Wires, 
Rubber  Covered  Wires, 
Magnet  Wires, 

Office  and  Annunciator  Wires, 
Flexible  Incandescent  Light 
Cords. 

Our  solid  core  Rubber  Covered  Wire 
has  the  best  insulation  resistance,  best 
quality  of  rubber,  and  gives  the  most 
general  satisfaction  to  users. 


To  no  other  class  of  apparatus  can 
the  axiom  that  "the  best  is  the  cheap- 
est" be  more  truly  applied  than  to 
electrical  machinery  and  appliances. 
To  transformers  does  this  especially 
apply.  It  will  pay  you  to  buy  the  best 
in  the  market,  and  we  now  offer  you  the 
very  best  at  such  a  reduced  price  that 
the  essentials  of  quality  and  efficiency 
are  combined  with  extremely  low 
prices,  which  is  rendered  possible  only 
by  the  introduction  of  improved  labor- 
saving  machmery,  added  to  a  large 
increase  in  our  output. 

The  Transformer  we  offer  is  the  im- 
proved type  F.  Thomson-Houston  de- 
sign, celebrated  for  its  high  efficiency 
and  perfect  regulation. 

The  following  points  in  a  Trans- 
former are  all  essential  :  (i)  Perfect 
safety  ;  (2)  high  efficiency  ;  (3)  good 
regulation  ;  (4)  small  core  loss  ;  (5) 
convenience  in  installation. 

These  are  attained  in  the  New  Type 
F.  Oil  Insulated  Transformers  (which 
we  are  now  manufacturing  at  our  works 
at  Peterborough,  Ont.),  in  a  greater 
degree  than  any  other  upon  the  market. 


LAMPS 


We  have,  during  the  past  two  months 
made  such  changes  and  imorovemerits 
in  our  methods  of  manufacture,  and  in 
I  the  general  appearance  of  our  lamps, 
I  that  we  offer  you,  with  confidence,  a 
f  lamp  that  we  are  assured  is  now  su- 
peiior  to  any  other  in  the  market. 

We  have  adopted  an  entirely  new 
method  of  treating  and  handling  our 
carbons,  and  have  so  improved  our 
methods  of  inspecting  and  testing 
throughout  each  department  and  pro- 
cess that  all  inherent  defects  are 
eliminated  before  the  lamps  are  passed 
for  shipment. 


Write  to  nearest  office  for  prices 
and  discounts. 


Price  list  and  discounts  furnished 
on  application. 


OUR  LAMP  SOCKETS  ARE  THE  BEST  AND  CHEAPEST  IN  THE  MARKET. 
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PERSONAL. 

Mr.  Henry  W.  Darling,  late  of  Toronto,  has  been  elected  assistant 
treasurer  of  the  General  Electric  Company  in  the  United  States. 

Mr.  Matthew  Kennedy,  of  the  firm  of  Wm.  Kennedy  &  Sons,  has  been 
elected  President  of  the  Owen  Sound  Board  of  Trade,  and  Mr.  S.  J.  Parker, 
of  the  Electric  Light  and  Power  Co.,  to  a  seat  on  the  Council  of  the  Board. 

On  severing  his  connection  with  the  Royal  Electric  Company,  to  assume 
the  management  of  the  Montmorency  Light  and  Power  Company,  Quebec, 
Mr.  F.  H.  Badger,  Jr.,  was  presented  by  his  fellow  employees  with  a  gold 
chain  and  locket. 

The  position  of  Electrical  Superintendent  of  the  Hamilton,  Grimsby  and 
Beamsville  Electric  Railway,  has  been  offered  to  Mr.  F.  E.  Handy,  who 
lately  returned  to  Toronto  from  Vancouver,  B.  C.  Mr.  Handy  has  accepted 
the  position,  and  will  enter  on  his  duties  on  the  first  of  April.  The  appoint-' 
ment  is  one  which  is  likely  to  be  mutually  satisfactory  to  the  parties  con- 
cerned. 

We  regret  to  have  to  record  the  death  of  Mr.  Mohr,  manager  of  the  Quebec 
and  Levis  Electric  Light  Company.  Mr.  Mohr's  death  was  due  to  inflam- 
mation of  the  lungs,  induced  by  a  severe  cold  which  he  contracted  while 
superintending  repairs  during  a  heavy  snow-storm.  The  deceased,  who 
was  67  years  of  age,  was  the  original  promoter  of  the  telephone  and  electric 
light  in  the  City  of  Quebec,  and  more  recently  of  the  proposed  electric  street 
railway. 

For  nearly  half  a  century  Geo.  H.  Simon  lived  the  life  of  a  recluse  at 
Mimico,  on  the  boundary  of  the  City  of  Toronto.  Very  little  was  known 
about  him,  even  by  his  immediate  neighbors,  beyond  the  fact  that  he  was 
deeply  interested  in  scientific  studies  and  experiments.  Latterly  the  fact 
leaked  out  that  he  was  engaged  on  the  problem  of  producing  electricity 
without  the  aid  of  a  steam  engine,  and  he  claimed  that  the  discovery  would 
shortly  be  put  in  practical  form  and  patented.  A  couple  of  weeks  ago  the 
house  in  which  the  old  man  lived  alone  was  discovered  to  be  on  fire,  and 
the  occupant  in  his  frantic  endeavors  to  save  the  building,  and  the  models, 
etc. ,  upon  which  he  had  for  so  many  years  been  working,  sustained  such 
injuries  from  fire  and  frost  as  shortly  afterwards  proved  fatal.  The 
deceased  was  nearly  87  years  of  age.  Whatever  value  might  have  attached 
to  his  labors  had  his  life  not  been  so  suddenly  cut  oft,  it  is  impossible  to  say, 
as  everything  was  swept  away  by  the  fire. 


TBADE  NOTES. 

It  is  said  to  be  the  intention  of  the  General  Electric  Co.,  to  engage  in  the 
manufacture  of  electric  cars. 

The  Toronto  Railway  Company  have  given  a  contract  to  the  Canadian 
General  Electric  Company  for  80  street  car  motors. 

It  is  reported  to  be  the  intention  of  Messrs.  T.  W.  Ness  &  Co.,  of 
Montreal,  to  establish  a  branch  of  their  business  in  the  United  States. 

Mr.  Waderlow,  of  Leamington,  Ont. ,  has  made  arrangements  with  an 
Illinois  firm  to  commence  the  manufacture  in  Canada  of  steam  governors. 

The  Electric  Light  Co.,  Windsor,  N.  S. ,  are  increasing  their  plant  and 
have  ordered  a  150  horse  power  Tandem  Compound  Robb-Ai  mstrong  en- 
gine. 

The  Montreal  Electric  Company  are  manufacturing  a  transformer  for 
doctors'  and  dentists'  use  for  reducing  a  52  volt  incandescent  current  to  a 
current  of  from  2  to  6  volts. 

The  Canadian  General  Electric  Company  have  recently  issued  and  sent 
out  to  their  customers  and  friends,  a  very  neat  and  uselul  souvenir  in  the 
shape  of  a  memorandum  book. 

The  fame  of  the  "Packard"  lamp  has  extended  to  Brazil,  from  which 
country  an  order  for  10,000  lamps  was  received  recently  at  the  Packard 
Lamp  Company's  factory  in  Montreal. 

Messrs.  Ahearn  &  Soper  are  putting  a  new  trolley  bell  or  line  insulator  on 
the  market.  It  is  made  of  malleable  iron  and  is  said  to  be  a  great  improve- 
ment over  anything  heretofore  used  for  this  purpo.se. 


AN  EXCELLENT  IDEA. 

The  Columet  electric  street  railway,  operating  about  fifty-four 
miles  of  track  in  the  southern  part  of  Chicago  and  a  number  of 
its  suburbs,  has  placed  in  each  of  its  cars  a  map  about  17  x  14 
inches  in  size  which  shows  plainly  how  to  get  to  points  on  the 
line.  The  map  is  a  blue  print,  the  routes  are  shown  in  heavy 
white  lines,  and  only  the  streets  through  which  the  tracks  run 
ate  given.  The  names  of  these  streets  and  of  the  suburbs  are 
printed  in  large  white  letters,  easily  read  from  any  seat  in  the 
car.  The  maps  have  proved  of  much  value  to  the  visitors  in 
Chicago  during  the  Columbian  Exposition  as  well  as  to  the 
residents  of  the  sections  where  the  lines  run. 


It  IS  a  good  plan  to  watch  your  voltage  pretty  close  on  incandescent 
lighting  mains,  as  a  few  volts  variation  above  the  normal  is  apt  to  play 
havoc  with  the  lamps,  and  reduce  their  life  very  materially.  Most  standard 
machines  will  regulate  very  closely  and  need  little  watching,  but  as  an  engi- 
neer watches  his  water  line,  regardless  of  the  fact  that  he  has  a  tell  tale  on 
it  too,  so  the  dynamo  tender  should  watch  the  voltage,  or  the  potential  indica- 
tor occasionally  in  spite  of  the  fact  that  he  has  a  regulator  on  the  machine, 
either  in  the  form  of  compound  windings  or  otherwise.  Plants  that  have  no 
measuring  instruments  are  not  included  here,  as  then  the  only  guide  is  the 
lamp's  brightness  as  judged  by  the  eye,  which  is  by  no  means  a  sure  indication. 
Potential  and  current  indicators  are  cheap  now  and  should  be  used  on  every 
circuit,  no  matter  if  the  dynamo  is  only  lighting  your  own  shop.  — 
American  Mechanic. 

The  new  power  station  of  the  Montmorency  Light  and  Power  Company, 
Quebec,  has  been  completed,  and  a  contract  given  to  the  Royal  Electric 
Company  for  a  large  alternating  plant  to  replace  the  old  one.  The  ma- 
chinery will  be  operated  by  eight  horizontal  water  wheels  working  under  a 
head  of  160  feet  and  run  at  600  revolutions  per  minute.  Four  of  these 
wheels  are  of  a  capacity  of  620  h.  p.  each,  and  four  of  310  h.  p.  each.  The 
smaller  wheels  will  be  used  to  operate  the  arc  plant  and  the  larger  wheels, 
the  alternating  dynamos,  comprising  four  210  k.  w.  machines,  which  will  be 
run  at  600  revolutions  per  minute,  the  current  having  a  frequency  of  60 
periods  per  second  and  a  pressure  at  full  load  of  2,500  volts.  "Two  dynamos 
will  be  mounted  upon  a  single  base,  connected  by  clutch  coupling,  and 
arranged  so  as  to  be  capable  of  running  in  parallel  and  giving  two  phase  cur- 
rents for  power ;  each  pair  will  be  belted  to  a  620  h.  p.  water  wheel.  The 
switch-board  will  be  of  marble,  and  so  divided  fnto  sections  as  to  allow  of 
additional  machines  being  connected. 


THE 
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Alternating  Current . .  Og 
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SPARKS. 

There  is  a  movement  on  foot  to  establish  an  incandescent  lighting  plant 
at  Napanee,  Ont. 

The  Toronto  Railway  Co.  have  placed  an  order  with  Messrs.  Ahearn  & 
Soper,  of  Ottawa,  for  40  additional  Westinghouse  equipments. 

A  dispatch  from  London,  Eng.,  announces  that  Mr.  Geo.  A.  Goodwin,  a 
Canadian,  has  been  elected  president  of  the  .Society  of  Engineers. 

Mr.  C.  J.  Myles,  president  of  the  Hamilton,  Grimsby  and  Beamsville 
Electric  Railway,  was  in  Ottawa  a  few  days  ago  with  the  object  of  endeavor- 
ing to  induce  the  Customs  Department  to  allow  the  steel  rails  for  the  new 
road  to  be  brought  in  free  of  duty. 

Messrs.  R.  Wilson  Smith,  John  Torrance  and  Albert  W.  Atwater,  of 
Montreal,  Henry  W.  Darling,  of  Toronto  and  Boston,  and  Robert  H. 
Eraser,  of  Toronto,  are  asking  to  be  incorporated  as  the  Toronto  Suburban 
Railway  Company,  with  power  to  take  over  the  frrinchises  and  property  of 
the  City  and  Suburban  Railway  Company  and  the  Davenport  Street  Railway 
Company. 

At  the  annual  meeting  of  shareholders  of  the  Hamilton  Electric  Light 
and  Power  Company,  held  on  the  gth  of  February,  Mr.  Robert  Thomson 
was  elected  president,  and  Mr.  John  Knox,  vice-president  of  the  Company. 
The  following  directors  were  elected  for  the  ensuing  year:  Robert  Thomson, 
John  Knox,  J.  M.  I^ottridge,  Alexander  Turner,  Robert  Evans  and  J.  V. 
Teetzel,  Q.  C. ,  of  Hamilton,  and  Messrs.  S.  F.  MacKinnon,  A.  H.  Campbell 
and  H.  M.  Pellalt,  of  Toronto. 

The  engineer  of  the  steamer  Ariel,  owned  by  Messrs.  Hiram  Walker  & 
Sons,  of  WalkerviUe,  Ont.,  and  which  runs  between  Walkerville  and 
Detroit,  discovered  a  few  days  ago,  when  about  to  start  up  the  engine,  that 
some  miscreant  had  unscrewed  and  removed  a  number  of  nuts  and  bolts, 
leaving  the  machinery  in  such  a  condition  that  serious  damage  would  have 
resulted  from  putting  it  into  operation  had  not  the  matter  been  fortunately 
found  out.    Detectives  are  at  work  on  the  case. 

The  Fire  and  Light  Committee  of  the  City  Council  of  Woodstock,  Ont., 
have  been  instructed  to  ascertain  fron  the  Electric  Light  Company  of  that 
place  on  what  terms  they  would  be  willing  to  enter  upon  a  renewal  contract 
for  one,  two  or  three  years  from  November  next;  also  at  what  price  they 
would  be  willing  to  sell  their  plant  to  the  city;  and  if  the  information  on 
these  points  is  not  considered  satisfactorv,  to  advertise  for  tenders  for  light- 
ing and  plant,  and  report  to  the  Council  in  April. 

The  St.  Jean  Baptiste  Electric  Light  Co. ,  of  Montreal,  were  reported  to 
be  in  difficulties  lately.  They  are  said  to  have  called  a  meeting  of  several 
of  the  important  creditors,  among  whom  might  be  mentioned  Messrs. 
Ahearn  &  Soper,  of  Ottawa,  and  it  is  understood  that  the  difficulties  have 
been  tided  over  and  matters  arranged.  We  hear  that  the  ariangement  for 
creditors  over  $200.00  was  that  they  would  receive  notes  for  their  claims  at 
the  rate  of  50  cents  on  the  dollar  ;  the  smaller  creditors  would  probably  be 
paid  in  full. 


Some  very  striking  and  original  effects  in  electrical  illumination  were  in- 
troduced at  the  Academy  of  Music,  Montreal,  during  the  recent  production 
of"  Erminie"  by  the  Montreal  Amateur  Operatic  Club.  Over  450  five  c.  p. 
Packard  incandescent  lamps  were  used  to  light  up  the  stage  and  scenery. 
Bouquets  and  stands  of  flowers  were  made  brilliant  by  miniature  incan- 
descent lamps  among  the  flowers.  On  evenings  when  some  of  the  local 
clubs  attended  in  a  body,  the  letters  composing  their  initials  were  spelled  out 
in  lamps  of  the  club  color.  These  illuminations  were  a  very  attractive  feature 
of  the  entertainments  and  reflected  much  credit  upon  Mr.  C.  W.  Hender- 
son, electrical  contractor  of  Montreal,  who  designed  and  carried  out  the 
illuminations. 

The  Street  Railway  Review  for  February  publishes  illustrations  and  a 
description  of  the  suspended  railway  spanning  the  Tennessee  River  at 
Knoxville,  Tenn.  Two  cables  i}i  inch  diameter  are  stretched  across  the 
river  a  distance  of  1,060  feet.  The  ends  of  the  cables  at  one  side  of  the  river 
are  350  feet  above  the  starting  pomt  at  the  other  side,  or  in  other  words  the 
grade  is  about  33  per  cent.  The  cable  furnishing  the  motive  power  is  one 
half  inch  in  diameter  and  its  permanently  fastened  to  the  car.  The  support- 
ing cables  each  have  a  breaking  strain  of  60  tons.  These  cables  are  350 
feet  above  the  river.  The  power  is  furnished  by  20  h.  p.  engines.  The 
cars  are  14  feet  in  length,  exclusive  of  a  three  foot  platform,  and  are  6  feet 
wide  and  6^  feet  high,  with  a  seating  capacity  of  16  passengers.  The  up 
trip  takes  about  three  and  a  half  minutes,  and  the  decent  about  a  half  a 
minute  by  gravity.    The  road  is  said  to  be  well  patronized. 

The  annual  meeting  of  the  Bell  Telephone  Co.,  took  place  at  Montreal 
on  the  22nd  of  February,  the  President,  Mr.  C.  F.  Sise, 'presiding.  The  annual 
report  showed  the  gross  revenue  for  the  past  year,  to  be  $961,174.69,  ex- 
penses, $724,791.42,  making  a  net  revenue  of  $236,383. 37.  The  paid  up 
capital  is  $2,421,600.  The  number  of  subscribers  added  during  the  year 
were  2,634  and  the  total  number  of  sets  of  instruments  now  earning  rental 
is  26,806.  Twenty-four  exchanges  and  fifteen  agencies  have  been  con- 
structed and  added  to  the  system.  The  company  now  owns  and  operates. 
275  exchanges  and  256  agencies.  Two  hundred  and  thirty-two  miles  of 
poles  and  1,616  miles  of  wire  were  added  to  the  long  distance  system  in 
1893.  Of  these  60  pole  miles  and  1,288  wire  miles  are  in  the  Ontario  depart- 
ment, and  172  pole  miles  and  328  wire  miles  are  in  the  Eastern  department. 
The  long  distance  lines  now  owned  and  operated  by  the  company  comprise 
12,071  miles  of  wire  on  5,068  miles  of  poles.  The  assets  of  the  company 
amount  to  $4,227,119.86,  and  liabilites  $3,375,147.69,  leaving  a  surplus  of 
$851,972.17.  There  was  no  discussion  on  the  report,  and  the  shareholders 
showed  their  entire  satisfaction  by  re-electing  the  old  directorate. 


Mr.  Howard  D.  Black  has  resigned  his  position  with  the  Royal  Electric 
Co.  of  Montreal,  and  accepted  that  of  electrician  of  the  Chateau  Frontenac 
Hotel  at  Quebec. 

Mr.  H.  W.  Woodman  has  severed  his  connection  with  the  Montreal 
Street  Railway  Co. ,  and  accepted  the  position  of  electrician  to  the  corpora- 
tion of  the  town  of  Joliette,  Que. 
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SPARKS. 

Application  is  being  made  to  the  British  Columbia  Legislature  for  a 
charter  for  a  new  telee;raph  comoany  which  proposes  to  construct  a  line 
connecting  South  Westminster  with  Vancouver,  Victoria  and  Nanaimo,  and 
making  connection  with  the  Great  Northern  system. 

In  London,  Eng.,  there  was  recently  discovered  the  apparatus  by  means 
of  which  Franklin  produced  an  electric  light  sufficient  for  reading  purposes. 
The  current  was  generated  from  a  large  cylinder  of  glass,  which  was  rubbed 
by  brushes  with  silk  covers,  and  a  light  made  its  appearance  between  a  ball 
and  a  metallic  point. 

It  is  reported  that  the  Ottawa  and  Chaudiere  Electric  Light  Companies 
have  purchased  for  $45,000  four  water  lots  on  the  Chaudiere,  which  former- 
ly belonged  to  Messrs.  Perley  &  Pattee.  For  some  time  the  water  power 
belonging  to  these  lots  has  been  employed  to  run  the  dynamos  of  the  Ottawa 
company.  By  this  purchase  the  electric  companies  have  secured  control  of 
four-twenty-sixths  of  the  total  power  under  lease  from  the  Chaudiere. 

The  boiler  in  the  steam  saw  mill  owned  by  Joseph  Warren,  at  Byers' 
Corners,  near  Ottawa,  Ont. ,  exploded  a  few  days  ago  as  the  engineer  was 
about  to  start  up  the  machinery.  The  engineer,  John  Possett,  a  Swede, 
was  blown  a  distance  of  thirty  feet  and  had  his  skull  fractured  by  a  frag- 
ment of  the  boiler.  Pieces  of  the  boiler,  tools,  etc. ,  were  found  hundreds 
of  yards  away  from  the  scene  of  the  explosion.  Singularly  enough,  with  the 
exception  ot  the  engineer,  no  one  was  injured. 


ROBIN  &  SADLER 


MA|vi;tiir.ACiTUnERS  OF 


2518&'E520/SoTFfE;?flIVIEST129  BAY  ST. 


The  Bell  Telephone  Go'y 

OF  CANADA,  LTD. 

MANUFACTURES  AND  HAS  FOR  SALE  EVERY  DESCRIPTION  OF 

TELEPHONIC  ^^^er  ELECTRICAL  APPARATUS 

LINE  MATERIAL  AND  SUPPLIES. 

Will  furnish  tenders  for  supplying  Warehouses,  Public  Buildings,  Hotels, 
and  Dwellings  with 

PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS, 
BURGLAR  ALARMS,  HOTEL,  ELEVATOR  AND 
OTHER  ANNUNCIATORS,  HOTEL  ROOM  AND 
FIRE  CALL  BELLS,  ELECTRIC  BELLS,  PUSH 
 BUTTONS,  ETC  

Will  also  furnish  tenders  to  Cities,  Towns  and  Villages  for  Fire  Alarm 
AND  Police  Patrol  Systems. 

Catalogues  will  be  furnished  on  application. 


Sales  Department  : 

MONTREAL: 
Bell  Telephone  Building, 
367  Aqueduct  Street. 

TORONTO : 
Bell    Telephone  Building, 
37  Temperance  Street. 

HAMILTON  : 
Bell    Telephone  Building, 
Hughson  Street. 

OTTAWA  ; 
Bell    Telephone  Building, 
Queen  Street. 

QUEBEC : 
Bell  Telephone  Building, 
St.  John  and  Palace  Streets. 

WINNIPEG: 
Forrest  Block,  Main  Street. 


The  district  assembly  of  the  Knights  of  Labor 
of  Montreal,  on  behalf  of  members  of  that  organi- 
zation who  are  employed  as  linemen  by  the  vari- 
ous local  electric  companies,  will  memorialize  the 
City  Council  to  compel  the  use  of  better  insulated 
wires.  This  action  is  taken  in  view  of  the  many 
injuries  which  the  linemen  claim  to  have  sustained 
by  reason  of  poor  insulation. 

While  ascending  the  steep  incline  near  Brock's 
Monument  at  Queenston,  the  trolley  of  the  motor 
car  of  a  ballast  train  on  the  Niagara  Falls  Park 
and  River  Railway,  jumped  the  wire,  and  before 
the  brakes  could  be  applied  the  train  was  plung- 
ing down  the  hill  at  frightful  speed.  It  left  the 
rails  when  opposite  the  old  Methodist  church, 
and  plunged  into  the  building,  tearing  away 
almost  the  entire  front.  Fortunately  no  one  was 
injured.  The  incident  is  a  striking  indication  of 
the  necessity  for  more  effective  controlling  devices 
for  electric  cars. 


TORONTO  ELECTRIC  MOTOR  CO. 


MANIJKACTURKP.S 


Dynamos  Motors 

arc  lamps  for  incandescent  current, 
kri'aiking  a  specialty. 

107  Adelaide  St.  W.  -  Toronto,  Ont. 
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Subscribed  Capital,  $200,000. 
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J.  H.  KILLEY, 

Consulting  Engineer. 


JOHN  FAIRGRIEVE 

Chitf  Engineer. 


Full  Government  Deposit. 


E.  Jones  Park,Q.C., 
President :  F.  A.  Kitz- 
eerald,  Esq.,  Piesident 
Imperial  Oil  Co..  Vice- 
President  ;  Hon.  David 
Mills,  Q.C.,  M.P.,  ex- 
Ministerof  the  Interior; 
John  Morr  son,  Esq., 
ex.-€jov  British  Ameri- 
ca Assurance  C^.,  To- 
ronto ;  T.  H.  Purdom, 
Esq  ,  Barrister,  Lon- 
don. 


JAMES  LAUT, 

MANAGER. 


When  w 


ere  your  Boilers  last  inspected  by  a  Competent  Engineer?    It  pays  to  know  that  you 
are  right ;  start  the  year  right. 


ELECTRIC 
WATERWHEEL 
GOVERNOR 


PA  TENTED. 

Variations  in  speed  de- 
tected by  fast  running, 
sensitive  Governor  Balls. 
Gate  movement  instantly 
set  in  operation  by  elec- 
tric current.  Quick  and 
powerful  action. 


Write  for  particulars. 
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Owen  Sound,  Ont, 
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Thomas  Ahearn. 


W 


ARREN 


Y.  S 


OPER. 


Contracting  Electrical  Engineers 

^  ^ 


AHEARN  &  SOPER 

CANADIAN  REPRESENTATIVES  OF  THE 

Westinghouse  Electric  &  Mfc.  Go. 


STANDARD 


R'Y  MOTOR 


Railway  Managers  who  have  had  practical  experience  with  our  Motors  and  Generators  pro- 
nounce them  the  Best  in  the  Market.  They  embody  all  the  requirements  demanded  by 
electric  railway  practice. 

Efficiency,  Durability,  Easy  Operation, 

Least  Cost  of  Repairs,  Noiseless  in  Use, 

and  Perfect  Mechanical  and  Electrical  Construction. 

The  Westinghouse  Alternator  is  the  only  Alternator 
1 1  of  its  type  in  which  the  Armature  Coils  are  removable 
and  may  be  kept  in  stOCk.  Coils  are  lathe  wound,  thereby  securing 
the  highest  insulation.    All  armatures  are  iron  clad. 


FOR  ESTIMATES  AND  FURTHER  INFORMATION,  ADDRESS 


AHEARN  &  SOPER 


OTTAWA 
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500  c.  p 


2^_to  3  watts 
per  candle 

power 
efficiency. 


PACKARD  LAMP  CO. 


As  Compared  with  Arc  Lamps 


Absolutely  steady  light. 

No  dead  resistance  in  cuirent. 

Does  not  have  to  be  burned  two  in  series  on  100  volts. 

The  color  of  the  light  is  much  pleasanter,  and  it  casts  no 
sharp  shadows. 

Will  give  nearly  two-thirds  the  lij^ht  and  a  more  satisfactory 
illumination  with  the  same  expenditure  of  power. 

Renewals  will  cost  no  more  than  the  carbons  and  trimmings 
of  an  arc  light. 

No  carbons  to  replace  every  day,  and  requires  no  attention 
from  the  time  it  is  installed  until  it  burns  out. 

Requires  no  special  transformer  to  be  used  on  alternating 
currents,  and  is  absolutely  noiseless. 


Sample  in  Arithmetic 


A  300  C.  P.  Packard  Mogul,  burning  at  2.66 

watts  per  C.  P.,  consumes  -  780  watts. 

This  lamp  is  equal  to  18^  16  C.  P.  lamps, 
which  burning  at  3.6  watts  per  C.  P. 
efificiency,  will  consume        -         -       1080  watts. 

A  saving  each  hour  of  -  -  300  watt  hrs. 

Or  at  15  cents  per  1000  watts  a  saving  of      4^  cents. 

If  the  lamps  average  4  hours  use  daily  it  means 

a  sa\ing  in  current  every  month  of    -  $5.40. 

As  a  Packard  MOGUL  Lamp  burned  under  these  conditions 
will  have  an  average  life  of  about  five  months,  this 
means  a  saving  of  $27.00  in  current  before  the  lamp 
has  to  he  renewed,  and  last,  but  not  least,  Packard 
MocuLS  cost  less  than  the  same  capacity  in  16  C.  P. 
lamps. 

The  saving  in  current  over  Low  Candle  Power  Lamps  will 
more  than  pay  for  renewals. 
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The  Canadian  Office  &  School  Furniture  Co. 


^ — 


MONARCH  ECONOMIC 

BOIJ^ERS 

More  Economical  than  Brick-set  Boilers, 
with  all  advantages  of  light 
portable  forms. 


Robb  Engineering  Co. 

(LIMITED) 

Amherst,   -   Nova  Scotia. 


If  you  want  to  . 


ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

In  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 

J.  B.  MCLEAN  CO.,  Ltd. 

PUBLISHERS 

lo  Front  St.  E.        -  Toronto. 


Hill  Patent  Friction  Pulleys 


AND  CUT  OFF  COUPLINGS 

F'or  Electric  Light  Stations  and  all  purposes  where  intermittent  power  is  required. 


Miller  Bros.  &  Toms, 

(Successors  to  Miller  Bros,  <fe  JUttchell) 

Toronto  Office :  74  York  Street.  MONTREAL,  QUE. 

ESTABLISHED  1869. 


THE  CANADIAN  LOCOMOTIVE  &  ENGINE  CO.,  Ltd. 

KINGSTON,  -  ONTARIO. 

MANUFACTURERS  OF 

Locomotive,  Marine  and  Stationary  Engines 


Akmington  &  Sims'  High  Spf.ed  Engine  fok  Electric  Light  Plant,  etc. 

NOTICE. 

The  Canadian  Locomotive  &  Engine  Co. ,  Limited,  of  Kingston,  Ontario,  have  the  exclusive  hcense 
for  building  our  Improved  Patent  High  Speed  Engine  for  the  Dominion  of  Canada,  and  are  fur- 
nished by  us  with  drawings  of  our  latest  improvements. 

Provid-INCE.  R.I.,  Nov.  i8th,  1889.  (Signed)         .\RMINGTON  &  SIMS. 


THE 
HA2LET0N 
BOILER. 


"  CYCLE "  GAS  ENGINE 


IMPULSE  EVERY  REVOLUTION  without 
a  separate  pump.    NO  SLIDE. 


Descriptive  Catalogues  of  the  above  on  application. 
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C.  W.  HENDERSON  Manufacturer  and  contractor      FfiTRIRAI  SUPPLIES 


ESTIMATES  FURNISHED  FOR 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Batteries,  Doctors'  and  Dentists'  Electrical  ^ 
Apparatus  and  Machinery.  (l4 
Electric  and  Gas  Fixtures. 
Buckeye  Incandescent  Lamps. 

Somoff's  Fancy  and  Miniature  Incandescent  Lamps. 


6  ® 


44  gleury  Street  

5^  {CORNER  JURORS) 

'  .  .  .  .  MONTREAL 


LAMKIN  PATENT 


STEAM  PIPE  AND  BOILER  COVERINGS 


Asbestos  Goods  Steam  Packings 

Cotton  Waste  ,       Gaskets,  &c.,  &c. 

Largest  and  Best  Assortment  i.v  Canada. 

Canadian  IVllneral  Wool  Co.,  Ltd.     -     122  Bay  street,  Toronto. 


Telephone  2376. 


LONDON  MACHINE  TOOL  CO., 

]LiONX>01Sr,  -  ONTARIO, 

manufacturers  of 

Machinist  Sc.  Brass  Finisher 

A.  n.  WILLIAMS,  General  Agent,  TORONTO,  ONT. 


'  Tools 


It  is  no  longer  necessary  to  import  Carbon  Points. 

THE  PETERBOROUGH  CARBON  AND  PORCELAIN  CO. 

....  can  furnish  them  equal  to  any  in  the  world,  as  they  are  .... 

manufacturers  of 

Carbon  Points  for  all  Systems  of  Arc  Light,  Battery  Plates,  Carbon  Brushes, 
AND  ALL  KINDS  OF  PORCELAIN  FOR  ELECTRICAL  AND  HARDWARE  LINES. 


OAK 

TANNED 


BELTING 


TORONTO 

78  "storik:  street 

Telephone  475. 


THE  J.  G.  MCLAREN  BELTING  GO.  Montreal 


Tine  Imjjorted 


English  Liquid  Vegetable  "Anti-Scale" 

....   KS  THE  .... 

BEST  BOILER  COMPOUND  for  LOCOMOTIVE.  MARINE  and  STATIONARY  BOILERS. 

Efficient  in  its  working  without  injury  to  the  boiler  plates  and  tubes. 
Totally  PKFiVENT.s  Scale  .  .  .  Remove.s  Incru.station,  Corrosion  and  Pitting  .  .  .  Preserves  the  Plates  and  Tubes 

Prevents  Leakage  ok  Bed  Taps,  Water  Gauges,  etc. 
This  compound  is  pureli/  vef/etable,  proves  reliable,  and  worthy  of  use  bi/  all  engineers. 

TJsed  in  Great  liritain  and  the  Colonies. 

testimonials  referring  to  its  kxcki.i.knce,  and  every  information  cheerfully  given  on  application  to 


S-  DPTJ 


436  Richmond  Street 


(Agent  for  John  C.  Taylor  &  Co.,  Ltd.,  Manufacturers,  Bristol,  Eng-land) 


LONDON,  ONT. 
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( PRICE  lo  CENTS 
1    $1.00  Per  Year. 

MAGNOLIA  METAL 


 IN  USE  BY  

Eight  Leading  Governments. 

BEST  ANTI-FRICTION  METAL  FOR 

High-speed  EnQine,  Dunamo,  Rollino-Mill,  Steamship,  Railroad,  Saw-Mill,  Gotton-Mill,  Paper-Mill,  Woolen-i 
Silk-Mill,  Jute-Mill,  Rubber-Mill,  Sugar-Mill,  Flour-Mill  and  all  Machinerg  Bearings. 

DVC_A.GhIsrOLI^  DVCET^L  CO- 

London  Office:  75  Queen  Victoria  St  Owners  and  Sole  Manufacturers, 

£tZ/'fe^"£arr/o:,.^  74^  Cortlandt  Street,  NEW  YORK, 

JOHN  LANGTON  &  CO. 

Canada  Life  Building,  Toronto 

ELEGTmGf\b  -  ENGINEERS  -  f\ND  -  GONTKf\GTORS 

 Complete  Plants  installed. 

Plants  requiring  special  combinations  of  Electrical  Machinery  a  Specialty. 

cqrrb:spondence  solicited. 
"  DIREGT-DRIVEN"  DYNftMOS  tor  large  and  small  plants.       SLOW  SPEED  GENERATORS  AND  MOTORS. 


Sole  Canadian  Agents  for  the  Waddell-Entz  Alkaline  Storage  Batteries. 


Reliance  .  .  .  D 


Y 


Am 


Automatic  ...  ^ 
Alternating  Current . . 

PERFECTLY  AUTOMATIC,  FROM  ONE  LIGHT  TO  FULL  LOAD. 

-^m  MANUFACTURED  BY   

The  Reliance  Electric  Mfg.  Co.,  Ltd. 

BRANCH  OFFICES: 


Write  for  prices  and  investigate  before 
 purchasing  


^         106  King  St.  West,  TORONTO,  ONT. 
749  Craig  Street,  MONTREAL,  QUE. 
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Montreal  Insulated  Wire  Works. 
J.  ROSS,  SON  &  CO. 


MANUFACTURERS  OF 


INSULATED 
ELEGTRIGWIRES 

And  Wires  for  Annunciators, 
Offices,  Magnets  cmd 
Dynamos. 


Factory  :  41  %  William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed. 

p.  O.  Box,  1496. 

E.  GflRL  BREITHftUPT 

CONSULTING 

Electrical  Engineer 

Graduate  in  Electrical  Engineering  at  Johns 

Hopkins  University,  Baltimore. 
 Address  :  BERLIN,  ONT. 

THE  GALVANIC  BATTERY  WORKS 

145  Wellington  St.  West, 
....  TORONTO  .... 

MAKEKS  OF 

Electric  Bells, 
Annunciators, 

(any  size) 
LECLANCHE  CELL.S, 

Medical  Batteries. 

Write  for  Lists. 

Use  Something  Good 

PEERLESS  GILS 

TAKE  NO  OTHER. 
made  specially  for  your  use. 

THE  peerless  BRAND  IS  SECURED  BY  LETTERS 
PATENT. 

Best  Oil  in  the  market.    Does  better  work  and  more  of 
it.  Saves  the  Machinery  and  lasts  longer.  Try  it. 

12  GOLD  MEDALS  IN  6  YEARS. 

Sole  Manufacturers: 

SAMUEL  ROGERS  &  CO. 

30  Front  .Street  East,  Toronto,  Ont. 


STEAM  USERS 

Desiring  the  services  of  COMPETENT  EN- 
GINEERS of  nny  class,  can  obtain 
sober,  intellif/eiit  and  reliable 
■men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

Geo.  Hunt,  President,  625  Dorchester  Street, 
Montreal. 

J.  J,  York,  .Secretary  Montreal  Branch,  Board 
of  Trade  Ruilding,  Montreal. 


godfrey  st.  v.  morgan 
Barrister,  Solicitor,  etc. 

27  Wellington  St.  East,  ToPOntO 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


Eugene  F.  Phillips  Electrical  Works 


manufacturers  of 


electric  licht  wire, 

Magnet  Wire,  Office  and  Annunciator  Wire^ 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\Rf\Df\Y  GflBLES. 
RAILWAY  FEEDER  AND  TROLLEY  WIRE. 

OFFICE  AND  FACTORY  : 

New  York  Office:  10  Cortlandt  Street.  iVI  nn  +  l'o;^  I  ApnPirIP 

Providence,  R.  I. :  American  Electrical  Worh&.       /'IUI|llt3al,  V>dl|dUd« 

Columbia  Metal 

THE  BEST  ANTI-FRICTION  METAL  ON  THE  MARKET ! 

Less  Friction  ;  Le.ss  Wear  ;  Less  Heating  in  Journals  ; 
and  Less  Oil  Used  than  with  Any  Other  Metal. 
As  liquid  as  water  when  melted.       Once  used,  always  used.       Prices  right. 
A  TRIAL  SOLICITED. 

W.  S.  BATES      -       MEAFORD,  ONT. 


The  F.  E.  Dixon  Belting  Co, 

(LIMITED) 

MANUFACTURERS  OF 

leather' BELTING 


70  KING  STREET  EAST  TORONTO. 


Headquarters  for  Electric  and  Dynamo  Belting. 


John.LBlaikie  Esa 
Pres. 


EW.Rathbun  Est 
Vice.  Pres. 


CONSULTING  ENGINELRS 

G.C.ROBB  ChiefEngineer    ,,         _  ^ ^ . ^ 

A.FRASER  Sec.Tres       Head  Office  TORONTO 
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FIRSTBROOK  BROS. 

Kinff  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDB-BLOCKS 

AND  CROSS-flKMS. 


WRITE  FOR  PARTICULARS. 


A  COMPETENT  DYNAMO  TENDER 

thoroughly  familiar  with  the  T.  H.  arc  machine 
and  lamps  and  incandescent  wirmg,  will  be 
open  for  engagement  May  ist.  Best  references. 
Address  "  T.  H.,"  Canadian  Elkctkical 
News,  Toronto,  Ont. 


ELECTRIC  LIGHTINC 

ROR  THE 

TOWN  OF  RAT  PORTAGE,  ONTARIO. 


The  Corporation  of  the  Town  of  Rat  Portage 
are  prepared  to  receive  Tenders  for  Street  Light- 
ing, on  a  contract  for  five  years. 

The  number  of  lights  required  are  22  Arc  of 
2,000  c.  p.,  or  a  combination  of  14  Arc  of  2,000 
c.  p.  and  14  Incandescent  of  64  c.  p.  All  night 
service. 

Information  furnished  by,  and  tenders  to  be 
addressed  to,  the  undersigned  on  or  before  the 
ist  May,  1894. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

JOHN  KERR  BRYDON. 

Town  Clerk. 
Rat  Portage,  Ont.,  March  ist,  1894. 


DID  YOU  EVER 


stop  to  consider  what  your  Dynamo  Inrushes  cost  you 


WE  KNOW  THAT  THE 


"Columbia  Alloy  Dynamo  Brush 


IS   I'liRI  Kf  TION,   HO'I  H   IN'   QUALITY  AND  IN  PRICE. 

LESS  WEAR  ON    COMMUTATOR  THAN  ANY  OTHER  BRUSH. 

All  sizes  kept  in  stock.    Liljeral  discounts  to  large  consumers.     .Send  us  a  trial  order. 


JOHN^  A.  JSURNS,  B.  A.  Sc., 

lilectrical  and  Mechanical  Kngincer 

SPECIALTY; 

Installing  complete  plants  for  any  service. 


686  GraiQ  Street,  MONTREAL. 


T-B.E  Dodge 

Special . 
Dynamo 
Pulley .  . 

IS  WITHOUT  EQUAL 

Strong  .  Efficient  .  Handsome 

ENDORSED  BY 

COLUMBIAN  EXPOSITION. 


Sole  JUannfacturc rs : 


DODGE  WOOD  SPLIT  PULLEY  CO. 

68  KING  STREET  WEST,  TORONTO. 


PULLEYS 
SHAFTING 
HANGERS 


•  MACHINE 
^  MOULDED 
^  STEEL  RIM 

•  AND  GRIP 


Steel  Rim  Pulleys  are  practically 
unbreakable,  are  lighter  and  easier  on 
shaft,  and  cost  same  as  cast  pulleys. 
• 

ANY  STYLE  FURNISHED  SPLIT 


TURNED  IN  ANY  LENGTHS  UP  TO  28  FEET. 
SAVING  COUPLINGS.     STEEL  OR  IRON. 
PERFECTLY  TRUE  AND  POLISHED. 
KEY  SEALED  WHEN  DESIRED. 

RING   OILING  AND   RESERVOIR   OIL   BEARINGS.  STANDS 
FOR   BEARINGS.     WALL   BOXES.       SPECIALLY  HEAVY 
PATTERNS  FOR  ELECTRIC  WORK.    OUR  SPECIAL 
FACILITIES  SECURE   YOU    LOW  PRICES 
AND    PROMPT  SHIPMENT. 


( 


BRANTFORD, 

CANADA 


)  WATEROUS 


Ja.s.  St.  Charles,  Manager. 


THE  JAS.  ST,  CHARLES 

Omnibus  Company 

BELLEVILLE,  ONT. 

Manufacturers  of 


Henry  Pringle,  Sec'y-Tieas. 


and  various  styles  of  Omnibuses 
and  Hose  Wagons 
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Kay  Electric  Works 

No.  255  James  Street  N.,  Hamilton,  Ont. 

.  .  .  MANUFACTURERS  OF  .  .  . 

DYNAMOS 


For  Arc  and  

Incandescent  Lighting. 

MOTORS 


From  %  H.  P.  to  50  H.  P. 
Electro  Plating  Machines  and  General 
Electrical  Appliances.  Special  attention 

to  Mill  and  Factory  Lighting  

WRITE  FOR  CIRCULARS. 


NORTHEY  MFG.  GO. 


LI1VIITEI> 


Toronto  .... 

...ONTf\RIO. 


MANUFACTURERS  OF 


AD 


PUMPS 


For  General  Water  Supply 
and  Fire  Protection. 

BOILER  FEED  PUMPS  AND  PUMPS  FOR  ALL  DUTIES 
*  con^i>£::ns£:rs,  etc. 

HIGH  CLASS  PUMPING  ENGINES 

FOR  HIGH  DUTY,  SUITABLE  FOR  TOWN  AND  CITY  WATERWORKS. 


C 


Street  Cars 


OUR  SPECIALTY 


TELEPHONES 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 


Pf\TTERSON  6c  GORBIN, 

ST.  CATHARINES,  ONT. 


THE  "T.  W.  NESS" 

Automatic  

 Telephone 

Patented 

Canada,  Sept.  12th,  1893. 
United  States,  Sept.  19th,  1893. 
France,  Sept.  19th,  1893. 

Specially  Designed  for  Warehouse 
and  Factory  Use. 

Send  for  new  catalogue  No.  7. 

SAMPLE  LETTER. 

Montreal,  Oct.  lo,  1893. 
Mes.<;rs.  T.  W.  Ness  &  Co., 

749  Craig  St.,  Montreal,  P.  Q. 
Dear  Sirs  : — In  reply  to  yours  of 
the  9lh,  we  beg  to  say  that  we  have 
used  one  of  your  Automatic  Tele 
phones  for  some  time,  and  find  it 
satisfactory  in  every  respect. 
Yours  truly. 

Green  .&  Sons  Co. 


T.  W.  NESS  &  CO. 

749  Craig  S^.      -  P^ONTREAL 
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SPEED  AND  VOLTAGE  REGULATOR. 

We  illustrate  herewith  a  speed  and  voltage  reoulatinf;  de- 
vice which  has  been  in  satisfactory  operation  for  a  year  past  in 
the  water  power  station  of  the  Niagara  Falls  Park  and  River 
Railroad  Co.  at  Niagara  Falls,  and  a  patent  for  which  has  lately 
been  granted  at  Ottawa.  It  is  the  invention  of  E.  A.  Barber, 
electrician  of  the  Watertown,  N.  Y.,  Street  Railway.  In  this 
method  the  speed  is  kept  constant  by  automatically  throwing  in 
a  dead  resistance,  when  the  load  is  small,  and  throwing  this  re- 
sistence  out  when  the  load  is  large.  In  the  engraving,  i  is  the 
generator,  2  and  3  the  mains. 
The  regulating  resistance,  4, 
is  thrown  in  and  out  by  the 
contacts,  6  and  7.  A  solenoid, 
16,  is  connected  across  between 
the  mains,  and  hence  its  pull 
will  vary  with  the  voltage. 
When  the  voltage  rises  above 
a  certain  point,  the  iron  core, 
17  (which  is  normally  held  by 
the  spring,  18),  is  drawn  down, 
so  that  the  contract  is  made 
between  19  and  20.  These 
contacts  is  the  coil  10,  which 
is  in  parallel  with  the  mains 
through  a  high  resistance,  15. 
The  coil,  10,  being  short  cir- 
cuited, the  iron  plunger,  9,  is 
let  down,  the  contacts  6  and  7 
come  together,  and  the  load  of 
dead  resistance  is  thrown  in. 
A  piece  of  iron,  12,  is  put  on 
top  of  10  to  assist  in  lifting  the 
iron  core,  9,  and  also  to  act  as 
a  stop  when  it  is  lifted.  It  is 
manifest  that  a  number  of 
these  regulators  can  be  used 
and  adjusted  to  different  volt- 
ages, so  that  more  resistance 
can  be  cut  in  with  each  rise 
of  voltage. 

It  has  been  found  necessary 
to  make  the  contacts  of  car- 
bon, to  prevent  the  injurious 
arcing.  The  many  unsuccess- 
ful attempts  that  have  been 
made  to  regulate  successfully 
with  water  power  make  the 
especially  gratifying. 


Speed  and  Voltage  Regulator. 
results  attained  by  this  device     rapidly  finding  its  way  into  the 


the  returns  from  the  investment  in  such  enterprises,  have  been 
much  less  than  those  from  invebtment  in  banks,  loan  companies 
and  other  corporations,  whilst  there  is  always  the  risk  of  the 
loss  of  the  whole  or  a  large  part  of  the  capital. 

3.  These  companies  are  not  free  to  do  business  where  and_ 
with  whom  they  wish,  as  ordinary  trading  companies  are.  They 
are  more  or  less  subject  to  municipal  and  legislative  control, 
and  are  restricted  to  localities,  and  therefore  have  a  common 
interest  with  the  public,  not  an  adverse  one. 

4.  None  of  the  companies  engaged  in  lighting  are  able  to 

oppress  the  public,  because  of 
the  keen  competition  amongst 
themselves,  and  with  other 
illuminants.  The  municipal- 
ity in  which  a  water  company 
exists,  has  by  law,  the  right  to 
acquire  its  property  and  works. 
There  is  no  monopoly  on  the 
part  of  telephone  companies 
unless  the  municipalities  think 
proper  to  grant  them  such,  and 
in  all  cases  in  which  exclusive 
rights  have  been  granted,  the 
municipalities  derive  a  yearly 
revenue  therefrom. 

5.  The  present  charges  for 
gas,  water,  electric  light  and 
telephone  service  are  reason- 
able. In  many  cases  the  com- 
panies concerned  do  not  derive 
a  fair  return  for  their  invest- 
ment, while  in  some  cases  they 
are  unable  to  meet  expenses. 
The  companies  recognize  the 
necessity  of  reducing  rates 
from  time  to  time,  as  much  as 
is  consistent  with  a  fair  return. 
If  any  additional  burdens  be 
cast  upon  them  by  an  increase 
in  taxation,  their  ability  to  re- 
duce present  rates  would  be 
interfered  with  and  in  some 
cases  the  result  would  be  an 
increase  in  the  rates. 

6.  Gas  is  now  largely  used 
for  fuel,  not  only  by  those  in 
good  circumstances,  but  it  is 
houses  of  pel  sons  in  moderate 


THE  ASSESSMENT  OF  GAS  AND  ELECTRIC  LIGHT  PLANT. 

A  strong  deputation  representing  the  gas  and  electric  com- 
panies of  Ontario  waited  upon  the  Ontario  Government  on 
March  14th,  to  urge  that  the  street  plant  of  gas  and  electric 
companies  should  not  be  made  subject  to  taxation.  In  support 
of  their  contention  the  deputation  submitted  the  following  sub- 
stantial reasons  ; 

1.  The  business  carried  on  by  these  companies,  is  of  a 
hazardous  nature.  Under  the  most  favorable  circumstances, 
frequent  alterations  and  renewals  of  plant  are  required.  Their 
works  and  plant  are  liable  to  serious  injury  from  various  causes. 
In  the  case  of  companies  using  or  producing  electricity,  and  of 
gas  companies,  the  depreciation  of  plant  is  specially  great. 
New  inventions  in  electricity  are  yearly  being  made,  and  plant 
which  has  cost  a  large  sum,  after  having  been  in  use  but  a  short 
time,  is  rendered  practically  valueless,  by  being  superseded  by 
new  inventions. 

2.  It  is  a  mistake  to  assume  that  the  business  of  any  of  these 
companies  has  been  unduly  profitable,  and  it  can  be  truthfully 
asserted  that  the  returns  to  those  who  have  invested  money  in 
such  enterprises,  have  been,  and  continue  to  be  very  moderate, 
even  in  the  most  successful  cases.  In  many  cases  the  returns 
have  been  much  below  what  should  have  been  received,  and  in 
not  a  few  instances,  there  has  been  a  direct  loss.    In  this  respect 


circumstances.  To  increase  the  taxation  of  gas  companies, 
may  in  some  cases  cause  an  increase  in  the  cost  of  gas  for  this 
purpose,  and  in  all  cases,  must  postpone  the  reduction  in  the 
price,  whereby  its  general  use  as  a  fuel  must  be  delayed. 

7.  With  regard  to  any  proposal  involving  the  casting  of 
increased  burdens  by  taxation,  upon  the  companies  in  question, 
they  submit  that  to  do  so  would  be  an  unjust  discrimination 
against  vested  interests,  and  would  check  the  investment  of 
capital  in  such  enterprises.  If  there  is  to  be  one  general  prin- 
ciple, upon  which  all  property,  and  income  derivable  from  pro- 
perty, real  or  per  onal,  is  assessable,  then  these  companies  must 
submit  to  such  a  law  ;  but  so  long  as  special  interests,  such  as 
banks,  loan  companies,  railways,  vessels,  manufacturing  com- 
panies, and  others  to-day  enjoy  certain  exemptions,  the  com- 
panies in  question,  with  at  least  equal  force,  are  entitled  to  claim 
equal  consideration,  and  would  feel  the  injustice  of  being 
subjected  to  further  burdens  of  taxation. 

These  reasons  were  supplemented  by  a  statement  from  the 
various  interests  that  they  would  be  willing  to  be  taxed  on  their 
net  income.  In  this  way  taxation  would  be  equalized  and  com- 
panies best  able  to  bear  the  burden  \\  ould  pay  the  most. 


A  young  subscriber  of  the  Electric  Al,  News,  who  has  had  about  two 
years  practical  experience  in  electnca)  work  is  desirous  of  finding  an  opening 
for  his  services  in  an  electrical  manufactory,  or  in  def.iuU  of  that,  electrical 
employment  of  any  kind.  We  shall  be  pleased  to  send  his  name  and 
address  to  anyone  who  may  desire  to  open  correspondence  with  him. 
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 GORRESPONDE,NCE.  

METHODS  OF  BOILER  FIRING. 

Walkerville,  Ont.,  Feb. -27,  1894. 

Editor  Electrical  News. 

Sir, — I  notice  in  the  last  number  of  the  News  an  item  signed 
"R.  B.,"  the  writer  of  which  gives  his  method  of  firing  slack  coal. 
I  cannot  agree  with  him  on  some  points.  In  the  first  place  he 
says  he  keeps  his  fire  about  7  inches  thick  ;  I  have  fired  slack 
coal  for  the  last  eleven  years,  and  if  my  fire  got  7  inches  thick  I 
would  think  it  needed  cleaning  badly.  I  have  found  by  experience 
that  the  thinner  the  fire  the  better  as  long  as  the  grates  are  kept 
covered.  Now,  "R.  B."  says  he  stirs  his  fire  every  second  fire  he 
puts  on  ;  that  will  mix  the  cinders  with  the  fire,  and  very  soon 
he  will  be  burning  more  coal,  almost  one  thin!  more  than  is 
necessary.  When  his  fire  gets  a  little  thick  if  he  would  take  a 
slice  bar  with  a  flat  hook  and  run  it  under  the  fire  it  would  force 
the  dirt  through  the  grates,  then  bieak  the  fire  down  and  fire 
argued  exactly  the  same  points  before  the  Railway  Committee,  at 
OttaA'a,  on  several  occasions  between  September,  1892,  and 
very  light,  he  will  have  no  trouble  to  make  steam  if  his  boilers 
are  large  enough. 

  H.  K. 

RIGHTS  OF  ELECTRIC  RAILWAYS  CROSSING  STEAM 
RAILWAYS. 

Toronto,  March  3rd,  1894. 

Editor  Canadian  Electrical  News. 

Sir, — In  your  issue  of  March,  I  notice  you  repeat  what  a 
number  of  newspapers  also  stated,  that  Mr.  B.  B.  Osier  "  raised 
a  novel  contention  "  in  stating  that  an  electric  car  on  a  highway 
was  under  same  conditions  and  rights,  as  to  carrying  passengers, 
as  any  carriage  or  bus,  etc.  While  all  electric  railway  men 
quite  agree  with  Mr.  Osier  in  this  respect,  it  is  not  a  "novel 
contention,"  as  a  reference  to  the  proceedings  of  the  Railway 
Committee  will  show  that  Mr.  A.  W.  Atwater,  barrister,  of 
Montreal,  who  was  acting  for  the  Davenport  Street  Railway 
Co.  and  City  and  Suburban  Electric  Railway  Co.,  of  Toronto, 
April,  1893,  and  his  skill  in  advocating  this  "novel  contention" 
doubtless  gained  for  his  clients  the  concessions  from  the  steam 
roads  that  were  made. 

Yours  truly. 

Electrician. 


THE  NEW  BLAKE  PUMPING  ENGINES  AT  TORONTO. 

Toronto,  March  16,  1894. 

Editor  Electrical  News. 

Sir, — I  notice  a  communication  in  the  March  issue  of  the 
News  from  "  J.  W.  R.",  Hamilton,  Ont.,  re.  the  new  Blake  pump- 
ing engines  at  the  main  pumping  station,  Toronto  water  works. 

In  addition  to  your  answer  to  the  enquiry  contained  in  this 
communication,  I  would  like  to  say  that  the  new  cylinders  are 
now  being  placed  *on  the  pumps  at  the  suggestion  and  cost  of 
the  manufacturers.  The  engines  were  not  shut  down  from  the 
fact  that  they  were  not  considered  safe,  but  the  other  three  set 
of  pumps  were  in  good  condition,  and  in  the  winter  months  are 
perfectly  able  to  handle  sufificient  water  to  supply  the  city. 

I  feel  perfectly  safe  in  saying  that  these  pumps  are  the  most 
economical  pumping  engines  in  Canada  to-day.  The  duty  of  a 
pump  is  the  amount  of  foot  lbs.  that  can  be  got  for  every  one 
hundred  lbs.  of  coal  burned.  Now  according  to  a  test  made  by 
Mr.  John  Gait,  C.  E.  and  M.  E.,  Toronto,  these  pumps  are 
giving  a  duty  of  132,056,000  ft.  lbs.  for  every  100  lbs.  of  coal 
burned,  being  in  this  respect  fully  up  to  the  guarantee  of  the 
Blake  Co.  The  officials  of  the  Toronto  Water  Works  Depart- 
ment must  be  perfectly  satisfied,  as  I  understand  they  have 
duplicated  the  order,  the  building  having  been  prepared  for  two 
set  of  pumps. 

I  am  satisfied  also  that  neither  the  Hamilton,  Kingston  or 
London  pumps  can  give  any  such  duty  as  this  with  their  present 
construction  of  steam  valve  mechanism.  With  the  consent  of 
Mr.  Gait  I  will  send  to  the  Hamilton  Association  of  Stationary 
Engineers  a  copy  of  the  official  test  for  their  discussion  and 
benefit. 

I  might  add  that  this  test  has  already  been  read  and  discussed 
in  Toronto  Association  No.  i,  C.  A.  S.  E. 

G.  C.  Mooring. 


HIGH  VERSUS  SLOW  SPEED  ENGINES  FOR  ELECTRICAL 
WORK. 

Editor  Electrical  and  Enoineeking  News 

Sir, —  In  consequence  of  being  otherwise  employed  I  have 
been  unable  to  write  in  answer  to  Mr.  Robb's  ciiticisms  of  a 
former  letter.  ,1  do  not  propose  to  enter  into  a  technical  con- 
tioversy  as  to  the  merits  or  demerits  of  the  high  speed  engines 
as  compared  with  smaller  number  of  revolutions  and  longer 
stroke  ones.  Most  of  the  long  stroke  engines  are  run  with  a 
greater  piston  velocity  than  the  short  stroke,  quick  running 
ones.  I  think  the  commercial  appreciation  of  one  kind  or  the 
other  of  these  engines  will  determine  their  relative  position  more 
satisfactorily  than  any  amount  of  argument  on  the  question  by 
rival  claimants,  who  are  liable  to  be  warped  in  their  reasons  or 
judgment  by  circumstances  that  do  not  appear  in  the  discussion. 


I  stated  in  a  former  letter  that  I  knew  of  many  places  where 
the  high  speed  engines  had  been  replaced  by  the  slow  speed 
ones,  yet  I  did  not  know  of  any  place  where  the  long  stroke 
automatic  engine  had  been  replaced  by  the  high  speed  one.  By 
your  permission  I  will  mention  a  few  of  these  places,  which,  if 
space  allowed,  or  the  merits  of  the  question  demanded  it,  could 
be  extended  indefinitely.  When  first  I  visited  the  Toronto 
Electric  Light  and  Power  Company's  works  on  Sherbourne 
street,  the  current  was  generated  by  five  or  six  high  speed 
engines  ;  in  their  new  works  there  are  no  high  speed  engines — 
Brown  and  Corliss  engines  made  by  the  Poison  Company  taking 
their  place.  Their  works  are  conducted  by  one  of  the  best 
electrical  and  mechanical  engineers  in  Canada,  and  we  must 
assume  that  his  judgment  on  this  matter  is  correct,  as  the  work 
have  been  a  commercial  and  mechanical  success. 

The  Toronto  Electric  Railway  Company  have  a  number  of 
quick  running  Armington  &  Sims  (United  States)  engines  at 
work.  They  are  now  about  to  increase  their  power  by  6000  h. 
p.,  and  intend  to  put  in  engines  of  the  slow  speed  type  now  build- 
ing at  Bertram's  works,  Toronto. 

The  Montreal  Electric  Railway  Company  are  placing  six 
Corliss  engines  of  600  h.  p.  each  in  position,  two  of  which  are 
now  at  work.  These  engines  were  built  in  Montreal  as  called 
for  by  the  company's  agreement  with  the  city. 

The  Hamilton  Street  Railway  Company  have  four  automatic 
engines,  three  being  Wheelock  and  one  Corliss,  the  last  put  in 
being  built  by  John  Inglis  &  Sons,  Toronto.  The  same  makers 
are  now  building  two  Corliss  engines  for  the  Hamilton,  Grimsby 
and  Beamsville  Electric  Railway,  and  have  placed  two  in  posi- 
tion for  the  Kingston  Electric  Liyht  and  Power  Company  and 
one  in  Gananoque  for  the  same  purpose.  So  far  as  I  am  able  to 
judge  without  prejudice  one  way  or  the  other,  I  do  not  think 
any  high  speed  engine  in  Canada  can  approach  these  for 
economy  of  fuel,  oil  and  attendance. 

The  London,  Ont.,  Electric  L'ght  and  Power  Company  have 
up  to  a  recent  date  run  with  high  speed  automatic  engines. 
Recently  they  have  put  into  operation  two  compound  Wheelock 
engines.  The  Leamington  Electric  Light  Company  have  also 
replaced  their's  by  a  long  stroke  engine — the  manager  told  the 
writer  with  a  reduction  of  one  third  on  their  fuel  bill. 

The  Montreal  Electric  Light  Company  also  had  high  speed 
engines  ;  they  are  at  present  running  with  larger  and  economi- 
cal slow  speed  ones. 

I  will  not  continue  this  list  as  youi  space  forbids.  The 
tendency  of  modern  electrical  engineering  is  towards  larger 
generators  and  slower  speeds.  With  regard  to  the  high  speed 
economical  engine  referred  to  by  Mr.  Robb,  I  assume  he  means 
the  engine  designed  by  the  late  Mr.  Willans,  of  London,  Eng- 
land. All  Mr.  Robb  has  stated  in  his  letter  has  been  claimed 
for  the  Willans  centre  valve  engine,  the  facts  of  which  I  would 
not  for  one  moment  deny.  I  have  a  sectional  elevation  of  this 
engine  in  its  latest  form  ;  it  is  a  tandem  vertical  triple  expansion 
one  designed  for  160  to  180  lbs.  steam  pressure,  has  nine  steam 
cylinders  in  three  vertical  rows,  high,  intermediate  and  low, 
acting  on  three  cranks  on  the  down  stroke  only.  The  central 
valve  which  distributes  the  steam  on  each  side  of  cylinder  is 
worked  from  an  eccentric  turned  out  of  the  solid  on  the  centre 
of  each  crank  pin,  and  connects  to  the  valve  through  the  centre 
of  the  piston  rods,  or  what  answers  as  a  piston  rod.  The  work 
on  this  engine  is  of  the  most  elaborate  description  and  could 
only  be  done  by  special  tools  adapted  to  the  purpose,  as  all 
joints  and  surfaces  have  to  run  steam  tight  without  packing. 
The  greatest  care  would  also  be  necessary  in  running  them,  as 
any  want  of  oil  or  foaming  steam  might  ruin  them. 

These  engines  are  very  costly,  very  much  more  so  than  the 
same  power  would  cost  say  of  the  Corliss  design,  and  without 
any  more  economy.  They  would  also  be  shorter  lived  as  to 
their  wear  and  maintenance.  They  are,  however,  sold  to  the 
navies  of  the  world  for  electric  purposes  through  the  small 
amount  of  space  they  occupy  for  power  and  light  developed. 

In  my  letter  I  referred  to  the  Armington  &  Sims  engines 
running  the  electric  light  at  the  Parliament  buildings  at  Ottawa. 
Mr.  Johnson,  who  has  charge  of  the  electric  plant  there,  informed 
me  that  they  burned  4|  lbs.  of  coal  per  i  h.  p.  per  hour,  ^^ince 
I  wrote  you  I  have  been  employed  to  test  an  Armington  &  Sims 
engine  built  by  fvlessrs.  Nye  &  Whitfield,  of  Hamilton,  two 
boilers  built  by  John  Inglis  &  Sons,  Toronto,  and  the  electric 
installation  by  the  Kay  company,  Hamilton.  I  will  condense 
my  remarks  by  stating  that  a  careful  trial  gave  the  following 
results : 

The  engine  was  6x8,  making  336  revolutions  per  minute, 
which  speed  was  practically  maintained  under  all  loads.  It  ran 
with  great  smoothness  loaded  or  light.  The  power  developed 
taken  fiom  the  diagrams — 14.85  h.  p.;  the  coal  burned  3.78  lbs. 
per  indicated  h.  p.  per  hour;  ten,  16  candle  lights  per  i  h.  p.  ; 
thirteen  do.  per  electrical  h.  p.  There  was  no  sparking  at  the 
commutator  and  very  little  heat  of  armature  or  field  windings. 

I  have  thought  it  my  duty  to  mention  this  in  justice  to  those 
engaged  in  building  this  class  of  engine.  This  plant  is  in  the 
Tiank  of  Hamilton,  Hamilton. 

Although  this  result  is  a  good  one  for  a  small  engine,  it  is  a 
long  way  off  what  can  be  got  out  of  a  Corliss  compound  or  an 
equally  good  engine  of  any  other  design  running  at  slow  speed. 

I  have  read  vvith  much  interest  the  communication  from  the 
stationary  engineers  on  boiler  setting  and  kindred  subjects.  I 
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agree  with  your  correspondent,  Mr.  Georj^e  Gilchrist,  as  to  his 
idea  of  the  form  behind  the  bridge  and  space  from  the  fire  bars 
to  the  boiler.  The  distribution  of  the  heat  on  this  plan  will  be 
equalized  on  the  bottom  plates  and  not  concentrated  on  one 
spot.  In  your  next  number,  by  your  consent,  I  may  be  able  to 
throw  some  lif<ht  on  boiler  construction  that  will  occupy  the 
attention  of  those  interested.  Allow  me  to  congratulate  the 
stationary  engineers  on  the  educational  woik  they  are  doing  in 
raising  their  members  to  a  higher  plane  in  their  busmess.  The 
result  should  be  a  public  and  industrial  benefit. 

Yours  respectfully, 

J.  H.  KiLLEY. 

Hamilton,  March  14,  1894. 


CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 

Note.  Secretaries  of  the  various  Associatiors  are  requested  to  forward  to  us  matter 

for  publication  in  this  Departmenl  not  later  than  the  20th  cf  each  month. 


TORONTO  ASSOCIATION  NO.  I. 

At  the  regular  meeting  on  Feb.  23rd,  Mr.  W.  J.  Hursley  was 
initiated  and  propositions  for  membership  received  from  Mr.  J. 
Marr,  of  the  Incandescent  Electric  Light  Co.  and  Mr.  Meacham 
of  the  Don  Valley  Pressed  Brick  Co. 

A  committee  was  struck  to  look  into  the  by-laws  of  the  Asso- 
ciation and  make  a  report  thereon  after  a  discussion  had  taken 
place  on  the  meaning  of  one  or  two  clauses  which  some  of  the 
members  objected  to. 

Mr.  Gilchrist  promised  to  read  a  paper  at  the  next  meeting 
on  "  Shafting."  Mr.  McLaughlin  also  promised  a  paper  in  the 
near  future  on  "  How  to  Run  an  Electric  Plant."  The  question 
box  brought  out  the  following  query— "What  is  the  greatest 
percentage  of  strength  of  joint  compared  with  solid  plate  which 
it  is  possible  to  make  in  constructing  longitudinal  seams  of 
steam  boilers  ?"  Mr.  Edkins  answered  as  follows  :— A  double 
strap  butt  joint  with  eleven-sixteenths  of  an  inch  thickness  of 
steel  plate  and  eleven-sixteenths  of  an  inch  diameter  of  rivet, 
pitch  4.56  inches,  straps  .52  of  an  inch  thick,  will  give  a  per- 
centage of  strength  of  84.9  compared  with  the  solid  plate. 

At  the  regular  meeting  on  the  9th  of  March  the  initiations  of 
John  Marr  and  Mr.  Meacham  took  place.  Two  more  proposi- 
tions for  membership  were  received.  Brother  Bredinias  in  a 
short  speech  bade  farewell  to  the  members  as  he  is  going  away 
from  Toronto  to  take  charge  of  the  Napanee  paper  mills.  Mr. 
Gilchrist  in  a  letter  stated  that  owing  to  illness  he  was  unable 
to  get  to  the  Association  to  read  his  paper  on  "  Shafting,"  there- 
fore it  was  postponed  to  a  future  meeting.  Mr.  Wickens  read 
the  proposed  amendments  to  the  Act  relating  to  engineers, 
now  .before  the  Ontario  Legislature.  A  long  discussion  took 
place  thereon.  Many  of  the  members  gave  their  views  for  or 
against  the  measure  ;  several  took  petitions  in  favor  of  licensing 
engineers  with  them  to  obtain  signatures  from  their  fellow 
workers. 

Chas.  F.  Kinsey, 

Corresponding  Secretary. 


WINNIPEG  ASSOCIATION  NO.  II. 

Following  are  the  names  of  the  charter  members  of  the  above 
Association  :  Chas.  E.  Robertson,  Luersidge  Brandon,  Thos. 
Gordon,  Wm.  Kennedy,  John  G.  Kemp,  Ed.  Doran,  John 
Stanley,  James  T.  McDonald,  John  Harrison,  Dar  Doran, 
Thomas  Grant,  Ed.  Alberg,  Chas.  R.  Forge,  Arthur  Harper, 
James  Albert  Binns,  Michael  J.  Sanders,  J.  R.  Alexander,  W. 
F.  Brown,  Thos.  Hanes,  Robert  Hall,  James  Stuart,  J.  W. 
Schneider,  R.  Douglas,  Amrud  Schmidt,  Robert  Sutherland, 
Thomas  Brown,  Thomas  Dalziel,  James  Whyte,  J.  B.  Crawford, 
Geo.  M.  Hazlett,  Jos.  Mills,  Wm.  Drever,  Alex.  Leighton,  John 
Whittacker,  Frank  Thompson,  D.  Ramsay,  W.  C.  Holder.  The 
Association  has  elected  the  following  officers  :  President,  Chas. 
E.  Robertson,  Dominion  steamboat  inspector  ;  first- Vice  Presi- 
dent, James  Whyte,  chief  engineer  Ogilvie's  mill  ;  second  Vice- 
President,  G.  M.  Haslett,  Northwest  ulectric  Light  Co.;  Record- 
ing Secretary,  L.  Brandon;  Financial  Secretary,  Arthur  Harper ; 
Treasurer,  James  Stuart  ;  Conductor,  Walter  Alexander  ;  Door- 
keeper, W.  L.  Brown,  engineer  Clarendon  hotel.  At  the  second 
meeting  eight  additional  members  were  received  into  the 
Association. 


OTTAWA  ASSOCIATION  NO.  7. 
Editor  Electrical  News. 

Sir, —  I  have  pleasure  in  saying  that  Ottawa  No.  7,  although 
one  of  the  baby  Associations,  is  not  taking  a  back  seat  in  the 
way  of  increasing  its  membership,  which  is  due  to  the  remark- 
able good  will  and  activity  of  its  members.  Interesting  meet- 
ings is  what  brings  members,  and  the  instruction  received  at 
each  meeting  is  what  adds  to  the  membership. 

As  stated  in  my  last  letter,  we  were  favored  with  Bro.  Latour's 
paper  on  the  "Steam  Indicator."  Before  entering  mto  the 
details  of  the  indicator  he  explained  how  heat  could  perform  a 
relative  quantity  of  work  after  being  converted  into  steam,  which 
is  a  medium  of  conveying  the  heat  into  the  cylinder  in  which 
the  motion  of  the  piston  converts  a  proportion  of  heat  into  work. 
After  referring  to  dififeient  ways  of  measuring  the  work  done 
by  an  engine  he  proceeded  to  show  that  the  only  accurate  one 
was  by  the  indicator.    By  blackboard  illustration,  a  diagram 


similar  to  one  made  by  the  instrument  showed  very  clearly  even 
to  the  unexperienced  how  ;o  discover  <{  the  valves,  either  steam 
or  exhaust,  aie  working  as  they  should  when  correctly  adjusted. 
The  engineer  of  the  present,  he  said,  began  to  realize  that  the 
indicator  and  the  understanding  of  its  diagram  was  an  absolute 
necessity,  for  no  man  could  conceive  what  took  place  in  the 
cylinder  without  its  use.  For  example  he  used  some  cards 
taken  from  his  engine,  which  is  compound  condensing  ;  whilst 
showing  the  defects  of  admission,  steam  expansion,  exhaust, 
back-pressure,  and  compression  lines,  and  how  to  remedy  the 
faults,  some  half  a  dozen  or  more  cards  were  vouchers  for  the 
improvements  on  his  engines,  and  the  difference  as  Bto.  Latour 
said,  was  very  worthy  of  note,  for  with  the  same  steam  pressure 
and  load  the  speed  was  inci  eased  by  12  revolutions  per  minute. 
The  next  question  of  in'iportance  was  :  should  a  steam  dome  be 
single  or  double  rivetted  to  the  shell  ?  I  may  say  here  that  our 
new  mode  of  procedure  in  dividing  the  meeting  on  the  subject 
taken,  has  revived  more  than  ordinary  interest  in  bringing  out 
the  two  sides  of  the  question  and  at  the  same  time  training  the 
members  to  debate,  for  it  is  a  well-known  fact  many  a  good 
engineer  has  an  opinion  but  cannot  very  well  express  it.  Bro. 
Robert  conducted  the  affirmative  or  single  row,  and  Bro.  Latour 
the  negative  or  double  row.  Bro.  Donaldson,  of  Toronto,  was 
appointed  judge. 

Bro.  Latour  opened  the  debate  by  saying  that  the  two  rows  of 
rivets  were  preferable  for  many  reasons,  first,  that  the  cutting  of" 
the  plate  under  the  dome  weakened  it  to  such  an  extent  that  it 
needed  reinforcement  and  that  the  additional  width  of  joint 
strengthened  that  part  of  shell  to  a  degree  that  should  not  be 
left  out  of  consideration.  He  also  referred  to  the  uneven  and 
trying  strains  on  that  neutral  part  of  shell  under  the  dome. 

Bro.  Robert  took  the  stand  and  contended  that  if  it  was  neces- 
sary to  strengthen  any  weak  part  of  the  shell  there  were  many 
ways  to  do  it  either  by  having  stays  or  bars  of  tee  irons  as  the 
case  might  require.  By  making  a  rough  sketch  on  the  black- 
board he  showed  how  to  stay  that  part  of  shell,  if  necessary, 
by  calculating  the  upward  pressure  on  any  size  dime  and  also 
the  tensile  strain  on  the  rivets.  It  was  argued  that  since  one  row 
of  rivets  was  more  than  sufficient  to  resist  the  upward  pressure, 
there  was  no  necessity  of  having  the  shell  weakened  by  the 
additional  holes  required  for  two  rows  of  rivets,  and  furthermore 
the  extra  labor  and  material  meant  extra  cost  and  nothing  in 
return  for  it.  After  the  other  members  had  been  heard  from 
on  both  sides  of  the  question,  Bro.  Donaldson  decided  that  the 
weight  of  argument  was  in  favor  of  the  affirmative  or  single  row. 
A  vote  of  thanks  was  tendered  Bro.  Donaldson  for  acting  as 
judge  and  taking  such  a  general' interest  in  the  welfare  of  engi- 
ineers,  after  which  the  meeting  closed  to  be  reconvened  on 
the  13th  of  March. 

A  few  meetings  ago  Bro.  Hill  directed  our  attention  to  a  para- 
graph in  the  daily  papers  stating  that  His  Excellency,  Lord 
Aberdeen,  the  Governor  General,  had  many  times  stood  on  the 
foot  plate  of  a  locomotive  in  the  Old  Country  and  was  thorough- 
ly acquainted  scientifically  and  practically  with  the  science  of 
engineering  and  took  much  interest  in  the  modern  steam  engine. 
In  view  of  this,  Bro.  Hill  suggested  that  our  Recording-Secre- 
tary be  instructed  to  write  asking  His  Excellency  to  extend  His 
Patronage  to  Ottawa  No.  7,  C.  A.  S.  E.  It  is  needless  to  say 
that  every  member  present  at  the  meeting  on  the  13th  of  March 
was  highly  pleased  to  learn  that  a  favorable  answer  had  been 
received  from  His  Excellency. 

The  following  resolutions  were  adopted  at  the  regular  meeting 
on  March  13th. 

Whereas,  it  has  pleased  Ahnighty  God  in  H's  infinite  mercy  and  goodness  to  re- 
move from  our  midst  the  beloved  and  affectionate  daughter  of  our  esteemed  Bro.  J. 
H.  Thompson, — therefore 

Resolved — That  we  the  officers  and  members  of  this  Association  do  sincerely 
sympathize  w  th  our  brother  and  his  family  in  this  their  hour  of  affliction,  and  be  it 
farther 

Resolved— That  it  is  but  a  just  tribu'e  to  t'  e  memory  of  the  dcpaited  to  say  that 
in  regretting  the  removal  of  this  loving  daughter  we  mourn  for  one  who  was  in  every 
way  worthy  of  our  most  profound  respect,  and  be  it 

Resolved — That  a  copy  of  these  resolutions  be  transmitted  to  Bro.  J.  H.  Thompson 
as  a  token  of  our  respect  and  veneration,  and  ihat  they  be  spread  upon  the  records 
of  our  Association  and  published  in  the  Electrical  News,  Toronto. 

i'  Frank  Robert,  Pres. 
Committee  ■>  J.  O.  B.  Latour,  Rec.  Sec. 
(  Thomas  Wenslev. 

Yours  truly, 

Ottawa,  March  19th,  1894.  PROGRESS. 


WORK  OF  THE  EXECUTIVE. 

Mr.  John  J.  York,  Executive  Secretary,  writes  as  follows;  The 
last  month  has  been  a  very  busy  one  in  this  office.  Some  time 
since  we  opened  correspondence  with  Mr.  Chas.  C.  Robertson 
of  Winnipeg,  who,  by  the  way,  is  an  honorary  member  of  old 
Montreal  No.  i,  the  result  of  which  has  been  the  foundation  of 
an  association  in  that  city  under  the  most  favorable  circum- 
stances, there  being  39  charter  members,  and  I  have  to-day 
received  word  that  they  admitted  eight  others  at  their  last  meet- 
ing. It  has  created  quite  a  stir  among  engineers  in  that  city.  I 
enclose  you  a  list  of  the  charter  members  and  also  a  list  of  the 
officers  of  this  new  association  to  be  known  as  Winnipeg  No.  1 1. 

A  short  time  ago  Bro.  A.  ^I.  Wickens,  of  Toronto,  paid  a 
visit  to  Kincardine,  and  his  labor  has  already  borne  fruit,  as  I 
have  to  day  received  an  application  for  a  chatter  signed  by  the 
following  well  known  engineers  :  John  Cress,  Daniel  Bennett, 
Percy  C.  Walker,  John  Gillespie,  Andrew  Be  idle,  Andrew  T. 
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Scott,  Snm.  McClure,  Jos.  Walker,  fohn  Campbell,  Percy 
Ashton,  Andrew  Scott.  This  will  make  the  third  charter  issued 
this  year,  iiid  there  are  good  prospects  of  others  coming  in.  I 
am  expecting  every  day  to  get  news  from  Sherbrooke,  P.  Q.; 
there  are  a  fine  lot  of  engineers  there  who  stand  high  in  the 
profession,  and  if  they  will  only  form  a  branch  of  the  S:;randest 
of  all  educational  societies  they  will  find  it  greatly  to  their  gain. 
There  are  other  towns  in  Quebec  and  Ontario  that  I  am  sure 
only  need  to  be  shown  the  great  advantages  to  be  derived  from 
the  C.  A.  S.  E.,  when  they  will  at  once  form  themselves  into 
branch  associations.  The  Souvenir  of  the  Fourth  Annual 
Convention  gotten  up  by  Montreal  No.  i  has  been  handed  over 
to  the  executive  to  be  run  in  the  interest  of  the  whole  Dominion. 
I  am  at  present  getting  out  circulars,  etc. 


AN  ENQUIRY. 

Ed  tor  Electrical  News. 

Dear  Sir  :— When  aie  the  new  associations  at  Sherbrooke, 
St.  Johns,  Montreal,  &c.,  in  the  Province  of  Quebec  going  to 
materialize?  I  presume  I  should  addiess  this  query  to  the 
President  of  the  Executive  Council,  Bro.  Geo.  Hunt,  of  Mon- 
treal. One  of  our  members  was  down  in  Montreal  last  October, 
and  when  he  returned  he  informed  us  that  Bro.  Executive  Presi- 
dent Hunt  was  goinji  to  organize  some  new  associations  in 
the  Province  of  Quebec.  We  have  been  waiting  in  vain  to  hear 
of  this  being  done,  but  have  been  disappointed.  Come  friend 
Hunt,  bestii  yourself,  we  want  to  see  an  addition  of  100  per 
cent,  to  the  members  of  the  C.  A.  S.  E.  when  the  convention 
meets  next  year. 

Yours  truly,  Engineer. 


GROWTH  OF  THE  ASSOCIATION. 

139  Borden  St.,  TORONTO,  March  23nd. 

Editor  Electrical  News. 

Dear  Sir  :— It  will  interest  many  of  your  readers,  particularly 
those  of  them  who  are  members  of  the  C.  A.  S.  E.,  to  know  that 
there  is  every  likelihood  of  there  being  a  very  substantial  addi- 
tion of  new  associations  especially  in  the  Province  of  Ontario. 
I  have  just  returned  from  a  trip  on  the  G.  T.  Railway  east,  dur- 
ing which  I  attended  a  meeting  of  Engineers  in  Peterborough, 
at  which  it  was  decided  to  form  a  branch  association  there  and 
apply  for  a  charter  immediately.  Steps  are  also  being  taken  to 
form  associations  in  Belleville  and  Brockville.  At  the  time  of 
writing  I  have  in  my  possession  the  charter  for  a  new  associa- 
tion at  Kincardine,  Ont.,  which  will  be  known  as  Kincardine 
No.  12,  C.  A.  S.  E.;  I  have  also  an  application  for  a  charter  from 
Wiarton,,  Ont.,  this  chatter  will  be  issued  in  the  course  of  a  few 
days.  There  are  daily  enquiries  regarding  the  C.A.S.E.,  and  also 
the  examinations  of  the  Ontario  Association,  which  goes  to 
show  that  the  engineers  of  Canada  are  working  up  all  round, 
and  are  beginning  to  appreciate  the  work  of  the  Association.  I 
firmly  believe  that  when  the  convention  of  1894  meets  in  To- 
ronto in  September  next,  we  shall  be  in  a  position  to  pre- 
sent a  statement  showing  that  during  the  present  year  there  has 
been  an  ;tddition  of  new  associations  far  outnumbering  that  of 
any  previous  year. 

I  am  just  in  leceipt  of  a  letter  from  Bro.  J.  J.  York,  our  en- 
terprising Secretary  of  the  Executive,  who  informs  me  that  he 
has  just  issued  a  charter  for  a  new  association  at  Winnipeg.  I 
am  in  receipt  of  a  letter  from  Bro.  Jas.  Stuart,  engineer  Winni- 
peg Electric  &  Gas  Light  Co.,  who  is  a  member  of  »he  new  as- 
sociation there,  asking  for  information  regarding  the  educational 
work  of  the  C.  A.  S.  E.  It  is  evident  he  intends  the  Winnipeg 
association  to  start  aright,  and  wishes  to  benefit  by  the  experi- 
ence of  the  older  associations.  To  use  a  common  pharse  the  C. 
A.  S.  E.  is  booming,  and  there  is  every  likelihood  of  the  boom 
lastin^i-  The  Ontario  Association  is  also  doing  well,  and  a  large 
number  of  engineers  are  applying  for  examinations. 
Yours  very  truly, 

A.  E.  Edkin.S,  Prov.  Deputy,  Ontario. 

QUESTIONS  AND  ANSWERS. 

f  J.  Fielding,  Hamilton,  Ont.,  writes  :  I  am  looking  into  elec- 
/  tricity.  I  am  puzzled  to  know  what  prevents  the  armature  from 
going  around.  Men  around  the  dynamos  say  it  is  magnetism. 
1  I  cannot  see  how  the  magnetism  reaches  out  from  the  field  and 
puts  as  it  were  a  break  on  the  armature  when  nothing  touches  it 
but  the  brushes.  I  cannot  conceive  how  a  space  containing 
nothing  visible  can  have  a  something  in  it  that  takes  in  some 
instances  hundreds  of  horse  power  to  overcome.  I  once  saw  a 
dynamo  shoit  circuited.  The  belt  an  8  inch  one,  slipped  on  the 
dynamo  wheel  and  the  engine,  a  50  h.  p.  one,  was  fetched  up 
standing.  I  do  not  want  to  be  told  that  magnetism  does  this. 
I  want  to  know  how  and  by  the  aid  of  what  it  does  do  it,  as  I  can- 
not see  anything  connecting  field  and  ai mature. 

Answer.— If  Mr.  Fielding  ever  handled  a  five  cent  mag- 
net frorn  a  hardware  store  in  his  youthful  days  he  surely  must 
have  noticed  that  it  exerted  an  attractive  force  which  could  be  felt 
at  some  little  distance  from  the  magnet,  although  nothing  tangi- 
ble intervened.  He  cannot  understand  how  anything  can  l)e  there 
because  he  cannot  see  it.  Did  he  never  feci  the  gentle  breezes  of 
heaven  wafted  over  his  classic  brow,  but  did  he  see  them?  Will 
he  not  believe  anything  unless  he  sees  it?  Did  he  ever  see  the 
bark  of  a  dog?  The  field  magnets  of  a  dynamo  whenjin  operation 
are  very  powerful  and  exert  a  retarding  effect  upon  the  armature 
but  when  we  are  asked  what  this  magnetism  is,  we  give  it  up. 


TORONTO  TECHNICAL  SCHOOL. 

There  can  be  but  one  idea  with  references  to  the  usefulness 
of  technical  schools,  and  we  believe  that  the  majority  of  the 
people  in  civilized  countries  hold  to  that  idea,  namely,  that  when 
managed  by  competent  bodies  of  men  forming  the  board  of 
management,  with  zealous  instructors,  duly  qualified,  under  them, 
nothing  could  be  of  greater  advantage  to  the  mechanic,  anxious 
to  obtain  an  education  in  his  particular  trade,  which  he  could 
not  possibly  obtain  without  them.  When  in  addition  to  the 
facts  that  a  technical  school  exists  in  any  city,  and  is  well 
governed  and  managed,  the  instruction  is  given  absolutely  free, 
the  boon  to  the  working  man  is  simply  immense.  That  a  man 
should  be  able  to  acquire  not  only  an  insight  into,  but  a  thorough 
training  in  the  science  of  his  trade  by  diligent  attendance  three 
or  fcur  nights  a  week  in  a  well  lighted  and  well  ventilated  build- 
ing, listening  to  the  instruction  given  in  a  manner  suited  to  his 
ability  to  grasp  it,  must  be  regarded  as  a  very  valuable  privilege, 
and  men  who  will  not  take  advantage  of  all  this,  must  be  con- 
sidered drones  of  their  class.  But  everything  in  the  success  of 
such  an  institution  must  depend  upon  the  zeal  of  the  board  of 
management,  and  the  ability  of  the  instructors.  The  board  ot 
management  must  be  composed  of  men  who  are  to  a  greater  or 
less  degree  experts  in  the  branches  they  represent ;  they  must  be 
men  who  will  throw  themselves  into  the  work  of  the  institution 
with  zeal  and  unflagging  interest,  who  will  carefully  watch  their 
several  departments  and  see  that  those  who  come  up  for  in- 
struction are  receiving  all  that  the  school  is  able  to  give.  Un- 
der them  must  be  a  supervisor  or  head  master,  who  is  responsible 
for  the  direct  managament  of  the  school,  and  while  capable  of 
taking  occasional  classes  himself,  must  be  able  to  know  that  all 
the  other  classes  are  well  managed,  that  the  teachers  are  doing 
a  thorough  work  and  are  able  to  impart  instruction. 

The  teaching  staff  must  not  only  be  persons  who  have  passed 
qualifying  examinations  and  are  experts  in  their  particular  lines, 
but  they  must  have  /acuity  of  teaching,  which  is  by  no  means 
possessed  by  every  one  who  may  be  considered  an  expert  in  a 
particular  science.  Necessarily,  of  course,  they  must  have  a 
love  for  teaching,  and  the  ability  to  guage  the  minds  of  those 
who  come  to  them  for  instruction,  and  be  readily  able  to  grasp 
the  meaning  of  the  duller  students  who  have  difficulty  in  ex- 
pressing their  needs  succinctly.  Patience  is  a  gift  that  must  be 
possessed  by  all  teachers,  and  then  with  a  love  of  the  subject 
and  a  desire  to  infuse  into  the  students  an  equal  love  of  the  sub- 
ject, the  qualified  expert  will  be  a  successful  instructor. 

We  have  in  Toronto  a  technical  school  the  general  working 
of  which  is  little  known  to  the  public.  It  is  in  its  infancy,  and 
much  that  such  an  institution  desires  to  accomplish,  is  necessar- 
ily beyond  the  means  in  hand  at  present.  But  it  speaks  well  for 
the  school  that  the  attendance  has  already  become  too  large  for 
the  rooms  now  occupied,  and  the  work  done  by  the  students 
such  as  is  of  a  character  that  can  be  exhibited,  is  very  creditable 
to  the  institution. 

The  Toronto  Technical  School  has  a  board  of  management 
composed  of  the  Mayor  of  the  city,  the  chairman  of  the  Exe- 
cutive Committee  and  three  aldermen,  ex  ofificio  members;  two 
experts  in  technical  education;  two  stationary  engineeis;  two 
members  of  the  Council  of  the  Ontario  Association  of  Archi- 
tects ;  one  manufacturer,  and  five  representatives  of  the  Trades 
and  Labor  Council.  Of  the  technical  staff,  the  head  master,  Mr. 
Duff,  and  one  other,  are  B.  A's.  and  graduates  of  the  School  of 
Practical  Science  ;  one  other  is  a  graduate  of  the  same  school  ; 
one  is  a  B.  A.,  another  a  B.  A.  and  M.  C,  while  another  is  a 
member  of  the  Ontario  Association  of  Architects,  and  another  a 
lady,  is  a  B.  A.,  and  holds  the  position  of  Public  Analyst, 
on  the  necessity  of  proper  qualification  in  the  instructors  of  a 
school  such  as  the  one  in  question.  It  may  be  said  that  some- 
thing of  the  same  importance  must  attach  to  teachers  in  all 
schools,  but  there  is  even  a  greater  necessity  in  an  institution  of 
this  kind  because  it  is  not  rudimentary  work  that  is  here  studied 
but  work  that  cannot  be  successfully  carried  out  but  by  eminent- 
ly qualified  teachers.  Mechanics,  chemistry,  phvsics,  mathe- 
matics, descriptive  geometry  and  drawing  cover  a  wide  range  of 

We  have  given  these  particulars  because  of  our  insistence  up- 
technical  study,  both  theoretical  and  practical,  starting  at  a  point 
considerably  in  advance  of  the  highest  grade  of  public  school 
instruction  and  stretching  forward  to  an  indefinite  grade  of 
study  in  science.  One  of  the  important  points  for  first  consider- 
ation therefore  must  be  :  what  shall  be  the  highest  limit  of  the 
instruction  given  in  a  particular  school.  This  must  be  decided 
by  two  things  :  first  the  amount  of  funds  at  disposal  for  the 
purchase  of  apparatus  and  appliances,  and  secondly  by  the  re- 
quuements  of  the  majority  of  the  students  likely  to  attend 
Theiemust  be  some  limit,  or  the  theorist  might  carry  on  his 
course  over  several  years  and  a  great  deal  of  time  would  be 
spent  in  mere  speculation,  while  in  practical  matters  it  would 
be  a  mistake  to  go  beyond  the  recognized  requirements  of  par- 
ticular trades.  It  has  been  found  necessary  to  treat  in  an  ele- 
mentary manner  upon  some  subjects,  such  for  instance  as  arith- 
inetic  and  mensuration.  A  student  would  profit  little  by  the 
most  excellent  instuictlon  in  mathematics  anlesshe  had  a  certain 
fluency  in  arithmetic,  and  as  most  students  coming  first  to  the 
school,  have  passed  some  years  since  they  left  the  public  school 
their  arithmetic,  except  in  very  simple  matters,  must  neces- 
sarily be  rusty  "  even  if  they  ever  learned  enough  "  at  school  " 
to  enable  them  to  take  up  the  higher  branches.  Descriptive 
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geometry  and  drawing  cover,  perhaps,  a  larger  field  than  any 
other  subjects,  from  practical  'geometry,  drawings  of  construc- 
tions in  all  trades,  the  setting  out  of  carpenter  and  joiners'  work 
(some  of  which  is  necessarily  indicated)  drawings  for  pattern 
makers  for  machinery,  up  to  free  hand,  ornament  and  design, 
and  even  architecture.  Thus  this  subject  illustrates,  in  a  way, 
the  importance  of  a  thoroughly  qualified  instructor. 

Another  very  important  point  to  which  a  Board  of  Manage- 
ment must  be  thoroughly  alive  is,  that  having  satisfied  them- 
selves with  the  qualifications  of  the  teaching  staff,  they  ascertain 
from  time  to  time  that  the  teachers  are  makmg  progress  them- 
selves and  keeping  abreast  of  the  times.  It  is  very  easy  for  an 
instructor  in  any  subject  to  "get  into  a  groove "  or  even  to 
become  careless  in  the  preparation  of  his  lectures  ;  the  problems 
he  propounds  must  be  progressive  and  must  carry  with  them 
important  lessons  ;  and  again  these  problems  must  be  suited  to 
the  various  stages  at  which  the  students  have  arrived.  A 
problem  may  be  m  every  respect  a  very  excellent  one,  but  if  it 
goes  beyond  the  instruction  given,  or  does  not  come  up  to  it,  it 
is  valueless,  for  in  the  one  case  the  student  will  work  it  out  with 
the  greatest  ease  as  belonging  to  a  stage  he  has  passed,  or  in 
the  other,  it  will  be  a  waste  of  time  for  him  to  puzzle  over  some- 
thing about  which  he  has  not  as  yet  received  full  instruction.  It 
has  been  said  that  the  guarantee  against  failure,  in  this  respect, 
on  the  part  of  the  instructor  would  be,  that  the  students  would 
themselves  complain  that  they  did  not  obtain  that  which  they 
found  of  necessity  to  them.  But  it  must  be  remembered  that 
the  majority  of  students,  probably,  would  not  have  sufificient 
ability  to  detect  any  weakness  of  this  kind  in  the  teacher,  and 
few  would  like  to  take  upon  themselves  the  responsibility  and 
the  great  unpleasantness  of  making  a  complaint.  The  conse- 
quence would  be,  that  one  or  two,  who  felt  this,  but  did  not  see 
how  to  help  themselves  would  leave,  while  the  majority  would 
remain  and  waste  their  time  under  the  impression  that  they  were 
progressing.  Examinations  of  students  to  ascertain  their  pro- 
gress would  not  mend  matters  or  be  a  sufificient  guarantee  in  the 
matter.  This  work  of  keeping  the  instructors  up  to  the  mark 
would,  we  suppose,  devolve  upon  the  two  experts  in  technical 
education.  These  two  experts  are  Prof.  Galbraith  and  Dr.  R.  B. 
Orr,  and  we  find  their  names  head  the  list  of  the  "School 
Management  Committee."  In  these  two  gentlemen  we  think  the 
public  have  a  thoroughly  satisfactory  guarantee  in  this  particular. 

One  point  which  concerns  the  public  generally  more  perhaps 
than  any  other,  and  vitally  concerns  the  institution  itself,  is  the 
salaries  paid  to  the  instructors.  The  suggestion  of  reduction  of 
question  of  salaries  is  now  occupying  the  attention  of  the  Board 
of  Management.  Every  institution  in  its  infancy,  to  be  a  success, 
must  be  carried  on  on  the  most  economical  principles  consistent 
with  the  objects  to  be  attained.  An  institution  of  the  kind  in  ques- 
tion requires  a  large  number  of  appliances  for  the  execution  of 
its  work,  as  well  as  competent  instructors,  and  the  instructors 
must  necessarily  be  hampered  in  their  work  without  a  sufficiency 
of  appliances.  When  the  appropriation  for  the  work  of  the 
school  is  limited,  it  becomes  a  nice  question  as  to  what  propor- 
tion shall  be  spent  in  salaries  and  what  in  the  purchase  of 
appliances,  having  first  deducted  from  the  aopropriation  the 
current  expenses,  such  as  rent,  fuel,  light,  etc.,  etc.  It  seems 
to  us  that  the  subject  has  not  received  the  attention  it  deserves 
at  the  hands  of  the  board  of  management,  and  that  the 
principle  in  force  in  the  technical  school  of  Toronto  is  an  easy 
one  of  disposing  ot  a  difficult  question,  but  that  it  is  open  to 
question  as  to  whether  it  is  very  fair  to  the  instructors  them- 
selves or  altogether  judicious  in  view  of  the  limit  of  the  appro- 
priation. We  do  not  for  a  moment  agree  with  undervaluing  the 
services  of  qualified  teachers,  but  the  point  is  one  of  utilizing 
the  funds  to  the  utmost  advantage.  Out  of  an  appropriation  of 
$7000,  $4000  is  divided  equally  among  the  eight  instructors,  no 
difference  being  made  between  one  who  has  to  spend  a  large 
amount  of  time  in  necessary  preparation  of  his  lectures  and  one 
whose  subject  being  practically  book  work,  does  not  need  much 
time  for  preparation — between  one  whose  subject  is  endlessly 
progressive,  and  one  whose  subject  is  by  very  nature,  a  limited 
science.  In  the  first  place  $500  seems  a  large  sum  for  an 
instructor  who  having  the  whole  day  for  earning  his  livelihood, 
puts  in  say  three  nights  a  week  for  about  six  months  of  the  year, 
and  has  little  or  no  preparation  to  make  for  his  class  work  at 
the  school.  But  it  does  not  seem  too  much  for  one  who  has  to 
put  in  five  nights  a  week  for  the  same  time,  and  has  to  spend 
two  or  three  hours  a  day  besides  in  preparation,  even  if  he  is  an 
expert,  and  thoroughly  posted  on  his  subject. 

In  this  institution  the  principle  is  that  the  work  of  instruction 
is  to  be  divided  up  as  equally  as  possible  among  the  eight 
instructors,  and  if  one  has  more  than  he  can  do  in  one  subject, 
he  must  get  the  assistance  of  one  whose  time  is  not  so  fully 
occupied,  so  that  the  time  of  each  shall  be  equally  employed  and 
all  receive  the  same  remuneration.  But  is  there  not  a  weakness 
here  ?  The  expert  in  one  science  is  not  likely  to  be  an  expert  in 
another.  If  the  instructor  in  drawing  had  too  much  on  his 
hands,  he  could  hardly  obtain  assistance  from  the  expert  in 
chemistry,  or  the  expert  in  chemistry  from  the  teacher  of  mathe- 
matics. While  we  do  not  advocate  the  reduction  of  salaries  as 
an  all  round  piinciple,  nolens  volens,  we  think  that  there 
would  be  a  decided  gain  to  the  institution  if  the  matter  were 
regulated  in  a  rather  more  practical  manner  than  at  present. 

The  limited  space  at  command  of  the  institution  should  make 


the  matter  of  admission  to  its  benefits,  one  of  some  considera- 
tion. At  present  any  applicant  (unless  something  serious  is 
known  against  his  character  for  instance)  is  admitted.  A 
youth  may  think  it  will  do  him  good  to  attend  certain  classes 
and  he  applies  for  admission  ;  he  attends  a  few  nights  and 
"diops  out";  another  may  find  it  a  pleasant  way  of  spending  a 
few  evenings  a  week,  taking  up  much  valuable  time  of  the 
instructor,  and  learning  nothing,  or  one  may  come  to  learn,  for 
example  freehand  drawing,  not  for  the  purpose  of  improving 
himself  at  his  trade,  but  simply  as  an  accomplishment.  Thus, 
the  space  being  limited,  these  three  would  shut  out  others, 
worthy  seekers  after  knowledge  as  a  means  of  improvement  in 
their  trades,  for  whom  we  conclude  the  institution  is  primarily 
intended.  Now  that  the  two  dollar  deposit,  originally  demanded 
from  an  applicant  is  not  required,  there  is  absolutely  no  guaran- 
tee of  serious  intention  on  the  part  of  the  applicant.  Some 
kind  of  enc[uiry  should,  we  think,  be  made  concerning  the 
applicant  before  admission  is  granted,  of  a  fuller  scope  than  is 
supplied  by  the  simple  form  of  application. 

There  is  one  other  point  upon  which  we  wish  to  touch,  that 
is  examinations.  The  institution,  like  all  otheis  in  their  youth, 
cannot  be  expected  to  produce  in  the  short  time  that  it  has  been 
at  work,  very  great  results,  and  the  public  should  not  be  dis- 
appointed that  experts  are  not  turned  out  at  the  close  of  every 
term.  The  work  is  necessarily  progressive,  and  a  certain  course 
must  be  taken  (in  some  classes  of  two  years  duration),  before 
the  ground  is  covered.  There  are  certain  disad  /antages  perhaps 
in  permitting  each  instructor  to  examine  his  own  rlass,  but  there 
are  many  advantages,  and  on  the  whole  this  principle  really  has 
proved  in  the  majority  of  institutions  to  be  more  satisfactory 
than  the  employment  of  "  outside  "  exam'ners.  The  "outside" 
examiner  is  generally  or  should  be  necessarily  an  expert  among 
experts,  but  he  has  no  intimate  knowledge  of  the  students  he 
has  to  examine.  Consequently  he  looks  over  the  work  through 
which  the  students  have  waded  in  the  term,  concludes  that 
they  have  reached  a  certain  standard,  and  he  possesses  certain 
or  if  we  may  say  so,  stock  or  test  questions,  which,  if  every 
student  was  of  the  same  mental  calibre  as  his  neighbor,  would 
no  doubt  test  their  abilities  very  well.  But  in  all  classes,  there 
are  some  students  brighter  than  others,  and  some  who  cannot 
by  any  means  grasp  a  subject  so  easily  as  others.  More- 
over every  examiner  knows  that  many  a  student  fairly  well 
posted  in  his  subject  and  who  has  shown  great  diligence  at  his 
work  may  fail  completely  at  an  examination  through  nervous- 
ness or  the  inability  to  comprehend  the  exact  meaning  of  the 
questioner ;  while  it  may  happen  and  lias  happened  that  a 
student  may  be  acquainted  with  the  peculiarities  of  a  particular 
examiner  and  come  out  with  flying  colours  at  an  examination 
who  really  was  not  so  well  grounded  as  the  former  example. 
There  is  a  difficulty  here  that  is  not  easy  to  get  over  in  the  way 
of  satisfying  the  public  that  the  results  of  the  work  are  commen- 
surate with  the  appropriation.  A  certain  amount  of  result  may 
in  some  branches  be  seen,  as  for  instance  in  the  exhibition  of 
drawings  executed  by  students,  but  even  this  is  not  satisfactory, 
for  if  a  student  exhibits  a  beautiful  drawing  of  an  elaborate 
machine,  the  public  cannot  know  from  the  drawing  that  ^he 
student  has  an  accurate  knowledge  of  the  use  and  working  of 
every  portion  of  the  machine.  A  knowledge  of  algebra  and 
such  sciences  cannot  be  exhibited,  nor  can  the  result  of  a  two 
years  couise  of  chemistry  be  practically  demonstrated  to  the 
public  mind.  In  this  matter  the  public  must  trust  to  its  repre- 
sentatives on  the  board  of  management.  The  duty  of  the  public 
to  themselves  is  to  see  that  the  best  men  for  the  positions  are 
elected  to  fill  these  offices  and  the  public  may  and  should 
scrutinize  carefully  the  work  done  and  the  attention  given  by 
each  member  of  the  board. 

A  visit  to  the  institution  satisfies  us  that  so  far  as  it  is  able  to 
go,  the  lines  upon  which  its  work  is  based  are  very  excellent. 
It  is  a  school  worthy  of  a  much  larger  appropriation,  but  the 
foregoing  suggestions  with  reference  to  improvement  in  manage- 
ment present  themselves,  and  are  worthy  we  think  of  investiga- 
tion. 

Our  thanks  are  due  to  the  very  courteous  reception  we  met 
with  at  the  hands  of  Mr.  Duff,  and  the  pains  he  took  to  give  us 
the  fullest  information  concerning  this  valuable  institution. 


THE  MAGNOLIA  METAL  COMPANY'S  ENORMOUS  SALES. 

The  business  of  the  Magnolia  Metal  Co.  in  its  sales  of  Mag- 
nolia Metal,  has  increased  12%  from  January  1893  to  January 
1894,  over  the  sales  of  the  previous  year,  notwithstanding  one  of 
the  greatest  panics  that  the  world  has  ever  seen,  passed  over  the 
country  during  that  time. 

The  factory  of  this  company  has  never  closed  down  for  one 
day  on  account  of  the  panic,  and  a  part  of  the  time  it  had  to  run 
all  night  in  order  to  keep  up  the  company's  orders  for  Magnolia 
Metal. 

The  outlook  for  the  coming  year  of  1894  is  very  bright,  and 
the  Magnolia  Metal  Company  anticipates  an  increase  of  at  least 
50%  over  the  year  1893. 


Meetings  of  property  holders  and  others  interested  in  the  construction  of 
an  electric  railway  from  Montreal  to  Lachine  have  recently  been  held,  and 
a  general  committee  appointed  to  preface  a  plan  of  the  route,  and  report  at 
a  future  meeting^. 
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Toronto  Branch  No.  i.— Meets  2nd  and  4th  Friday  each  month  in 
Room  D,  Shaftesbury  Hall.  Wilson  Phillips,  Presiflent  ;  H.  E.  Terry, 
jecrelary,  19  Hayter  street. 

Hamilton  Branch  No.  2. — Meets  ist  and  3rd  Friday  each  month,  in 
Marcabec's  Hall.  W.  Sweet,  President;  Wm.  Norris,  .Secretary,  211 
Wellington  .Street  North. 

Stratioki)  Branch  No.  3. —John  Hoy,  President  ;  Samuel  H.  Weir, 
Secretary. 

Brantford  Branch  No.  4. — Meets  and  and  4th  Friday  each  month. 
Thos.  Pilgrim,  President ;  Joseph  Ogle,  Secretary,  Brantford  Cordage  Co. 
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last  Friday  in  each  month.  ~  F.  Mitchell,  President ;  William  Meaden,  Sec- 
retary Treasurer,  533  Richmond  Street. 

Montreal  Branch  No.  i. — Meets  ist  and  3rd  Thursday  each  month, 
in  Engineers'  Hall,  Craig  street.  President,  Jos.  Robinson  ;  first  vice- 
president,  H.  Nuttall  ;  secoml  vice-president,  Jos.  Badger;  secretary,  J.  J. 
York,  Board  of  Trade  Building;  treasurer,  Thos.  Ryan. 

St.  Laurent  Branch  No.  2.— Meets  ist  and  3rd  Tuesday  each  month, 
in  Mechanics'  Institute,  20481.  James  street.  Matthias  Guimond,  Presi- 
dent ;  Alfred  Latour,  Secretary,  306  Delisle  street,  St.  Cunegonde. 

Brandon,  Man.,  Branch  No.  i.— Meets  ist  and  3rd  Friday  each 
month,  in  City  Hall.  A.  R.  Crawford,  President ;  Arthur  Fleming, 
Secretary. 

Guelph  Branch  No.  6. — Meets  ist  and  3rd  Wedne<;day  each  month  at 
7:30.  p.m.   C.  Jorden,  President;  H.  T.  Flewelling,  Secretary,  Box  No  8. 

Ottawa  Branch,  No.  7.  —  Meets  2nd  and  4th  Tuesday,  each 
month,  corner  Bank  and  Sparks  streets  ;  Frank  Robert,  President  ;  I.  A.  B. 
Latour,  Secretary,  41  Bolton  Street. 

Dresden  Branch  No.  8. — Meets  every  2nd  week  in  each  month;  Thos. 
Merrill,  Secretary. 

Berlin  Branch  No.  9. — Meets  2nd  and  4th  Saturday  each  month  at 
8  p.  m.    W.  J.  Rhodes,  President ;  G.  Steinmetz,  Secretary,  Berlin  Ont. 

Kingston  Branch  No.  io. — Meets  ist  and  3rd  Tuesday  in  each  month 
in  Eraser  Hall,  King  Street,  at  8  p.m.  J.  Devlin,  President;  A.  Strong, 
Secretary. 

Winnipeg  Branch  No.  ii. — President,  Chas.  E.  Robertson;  Recording 
Secretary,  L.  Brandon  ;  Financial  Secretary,  Arthur  Harper. 


ONTARIO  ASSOCIATION  OF  STATIONARY  ENGINEERS. 


board  of  examiners. 
President,  A.  E.  Edkins,  -  139  Borden  St.,  Toronto. 

Vice-President,  R.  Dickinson,  -  Electric  Light  Co. ,  Hamilton. 
Registrar,  A.  M.  WiCKENS,       -  -     280  Berkeley  st. ,  Toronto. 

Treasurer,  R.  Mackie,       -  -  28  Napier  st. ,  Hamilton. 

Solicitor,  J.  A  McAndrews,  -  Toronto. 

Toronto— A.  E.  Edkin=,  A.  M.  Wickens,  E.  J.  Phillips,  F.  Donaldson. 
Hamilton — P.  Stott,  R.  Mackie,  R.  Dickinson. 
Peterboro' — S.  Potter,  care  General  Electric  Co. 
Brantford — A.  Ames,  care  Patterson  &  Sons. 

Kingston — J.  Devlin  (Chief  Engineer  Penetentiary),  J.  Campbell. 
London— F.  Mitchell. 

Information  regarding  examinations  will  be  furnished  on  application  to 
any  member  of  the  Board. 


A  LARGE  number  of  the  citizens  of  Toionto  petitioned  the 
Ontario  Legislature  to  define  the  intervals  at  which  a  vote  on 
the  subject  of  .Sunday  street  cars  should  be  taken,  and  to  provide 
such  safeguards  as  would  insure  the  taking  of  an  honest  vote. 
The  Legislatuie  by  a  vote  of  17  to  18  decided  that  a  vote  may  be 
taken  every  four  years,  the  first  vote  not  sooner  than  1896.  It 
also  decided  that  when  such  vote  shall,  be  taken,  manhood 
suffrage  shall  prevail. 


The  New  York  State  Department  of  Public  Works  is  reported 
to  have  granted  an  electric  company  a  fifty  years'  franchise  for 
the  construction  of  an  electric  plant  with  which  to  piopel  canal 
boats.  A  condition  of  the  franchise  is  said  to  be  that  the  coin- 
pany  shall  not  charge  boat  men  more  than  $20  per  electrical 
horse  power  for  each  season  of  navigation.  This  price  it  is  said 
is  50  per  cent,  less  than  the  cost  of  animal  power.  We  have 
already  referred  to  the  fact  that  successful  tests  have  been 
witnessed  by  the  officials  of  the  Departinent  of  Railways  and 
Canals  at  Ottawa,  of  apparatus  designed  to  operate  electrically 
lock  gates  on  the  canals,  and  no  doubt  the  experiment  of  operat- 
ing also  the  boats  by  electricity  will  be  tried  at  an  early  date. 


The  Hamilton,  Grimsby  and  Beamsville  Electric  Railway 
Company,  who  recently  petitioned  the  Department  of  Customs 
at  Ottawa  to  allow  the  steel  rails  for  their  new  road  to  be 
admitted  into  Canada  from  Scotland,  duty  free,  have  been  noti- 
fied that  the  Governinent  have  granted  their  request.  The  duty 
would  have  amounted  to  $10,125.  As  was  pointed  out  recently, 
the  wording  of  the  tariff  '.vith  regard  to  the  duty  on  steel  rails  is 
ambiguous,  but  the  action  of  the  Governinent  in  the  present 
instance  would  seem  to  show  that  rails  for  electric  railway  pur- 
poses are  not  considered  to  be  dutiable.  It  would  be  desirable 
in  the  interest  of  all  parties  concerned  that  the  question  should 
be  submitted  to  the  courts  for  decision  at  as  early  a  date  as 
possible. 


Rumors  have  been  circulating  for  some  time  past  to  the 
effect  that  an  electric  road  is  projected  between  the  cities  of 
Toronto  and  Hamilton.  There  is  a  very  heavy  traffic,  both  of 
passengers  and  freight,  between  these  points,  and  without 
having  considered  the  matter  in  detail,  it  would  appear  on  the 
surface  as  though  a  profitable  business  might  be  done  along 
this  route.  It  is  now  certain  that  the  extension  of  electric 
lines  throughout  the  country  in  the  future,  will  be  much 
greater  than  was  anticipated  even  five  years  ago.  These  elec- 
tric roads  will  to  a  considerable  extent  take  the  place  of  horses 
and  vehicles  on  country  roads  in  the  vicinity  of  large  towns  and 
cities  and  will  also  prove  formidable  competitors  to  the  steam 
railroads  for  passenger  and  freight  traffic.  The  "  Good  Roads 
Association  "  recently  formed  in  Ontario  should  not  lose  sight  of 
the  possibilities  and  probabilities  in  this  direction  while  seeking 
to  determine  the  charactet  of  the  construction  of  roads. 
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Mr.  D.  Asworth  closes  a  paper  on  Boiler  Firing  and  Man- 
agament,  read  before  the  Engineers'  Society  of  Western  Penn- 
sylvania in  the  following  words  :  It  would  be  proper  to  ask  what 
degiee  of  intelligence  or  knowledge  would  qualify  one  to  fire 
boilers  properly,  (i).  That  the  fires  should  be  maintained  with 
uniformity,  and  that  no  openings,  in  the  form  of  bare  places, 
show  upon  the  bars  to  permit  the  cold  air  to  pass  through.  (2). 
The  judgment  that  will  enable  him,  by  a  glance  at  the  ash-pit, 
to  know  at  once,  to  a  great  extent,  the  condition  of  the  fires. 
(3).  He  should  know  something  of  the  various  fittings  of  the 
boilers  and  the  details  of  the  furnaces.  (4).  An  ambition  to 
grasp  the  details,  so  as  to  qualify  him  for  a  still  higher  plane, 
which  would  certainly  follow,  provided  there  was  judgment 
enough  in  his  superior  to  note  such  details. 


A  CORRESPONDENT  writes  US  expressing  his  opinions  in  a 
very  decided  way  in  opposition  to  the  granting  by  the  Legisla- 
ture of  Ontario  ot  the  petition  of  the  Ontario  Association  of 
Engineers  for  legislation  to  make  it  compulsory  on  all  engineers 
operating  engines  of  15  h.  p.  and  upwards,  to  present  themselves 
for  examination  and  obtain  certificates  of  competency  as  may 
now  voluntarily  be  done  under  the  Engineers'  Act.  Our 
correspondent  asserts  the  opinion  that  if  engineers  are  to  be 
compelled  to  undergo  examination  and  obtain  certificates,  the 
examinations  should  be  conducted  by  the  Government  and  not 
by  a  body  of  engineers.  He  argues  that  a  man  who  does  not 
belong  to  the  Engineers'  Association,  and  who  may  not  have 
the  time  or  the  disposition  to  become  a  member  of  that  organi- 
zation, would  be  likely  to  stand  prejudiced  in  the  eyes  of  the 
members  of  the  examining  board,  as  at  present  constituted,  if 
he  should  be  compelled  to  present  himself  to  them  for  examina- 
tion, and  that  it  is  quite  unlikely  that  such  a  man  would  be 
granted  the  required  certificate.  The  point  of  his  contention  is 
that  the  members  of  the  present  examining  board  are  competi- 
tors for  positions  with  those  who  go  up  for  examination,  and 
therefore  might  be  supposed  to  be  interested  in  withholding 
certificates  from  them. 


MEETINGS  OF  THE  MONTREAL  ELECTRIC  CLUB. 

Feb.  12 — Several  of  the  members  submitted  draughts  of 
wiring  specifications  for  the  use  of  architects  in  calling  for 
tenders.  After  a  lively  discussion,  the  matter  was  left  over  till 
the  next  meeting  for  final  consideration. 

Feb.  26 — Mr.  J.  A.  Anderson  read  an  interesting  paper  on 
"The  Telephone"  for  which  he  was  given  a  vote  of  thanks. 
The  wiring  specifications  were  then  brought  up  for  considera- 
tion and  after  careful  discussion  a  particular  form  was  adopted. 


MONTREAL  JUNIOR  ELECTRIC  CLUB. 

The  above  Club  have  held  weekly  meetings  at  No  6  Rich- 
mond avenue,  at  which  papers  were  read  as  follows  : 

Feb.  25th — Paper  on  ''Incandescent  Lamps,"  by  S.  W.  Smith. 

March  4th — Paper  on  "Arc  Lamps,"  by  R.  H.  Street. 

March  nth — Paper  on  "  Edison  Three  Wire  Meter  and  West- 
inghouse  Meter,"  by  E.  W.  Sayer. 

March  18th — Paper  on  "Induction  and  Induction  Coils,"  by 
Wm.  T.  Sutton. 

The  address  of  the  Secretary  of  the  Club,  Mr.  O.  H.  Overton, 
is  19  Brunswick  street,  not  Burnside  street,  as  given  in  our  last 
issue. 


QUESTIONS  AND  ANSWERS. 

Sherbrooke,  p.  Q.,  March  9th,  1894. 

Editor  Electrical  News. 

Sir, — There  is  a  discussion  going  on  amongst  the  men  in  our 
electric  station  in  connection  with  our  arc  light  circuit  and 
dynamos.  We  have  a  circuit  with  65  arc  lamps  from  two  Ball 
dynamos,  35  lights  each.  We  find  that  by  connecting  the  two 
dynamos,  we  get  a  steadier  current  on  our  lines.  Each  lamp 
takes  say  50  volts,  and  for  65  lamps  makes  3250  volts.  The 
discussion  is  :  are  there  3250  volts  pressure  on  each  dynamo,  or 
simply  each  dynamo  exerts  an  E.  M.  F.  only  equal  to  its  own 
capacity,  whatever  it  may  be  built  for,  or  whatever  number  of 
lamps  up  to  its  capacity  may  be  in  use.  I  trust  you  will  under- 
stand what  I  wish  to  get  at. 

Yours  very  truly, 

A.  Sangster, 
Supt.  Sherbrooke  Gas  and  Water  Co. 
Answer. — The  tension  in  each  dynamo  is  that  due  to  the 
electromotive  force  it  is  generating  itself ;  the  total  electro- 
motive force  in  the  circuit  is  that  due  to  the  sum  of  the  com- 
bined machines. — [Ed.  News. 


The  annual  meeting  of  the  shareholders  of  the  Victoria  Electric  Tram- 
way and  Lighting  Company  of  Victoria,  B.  C,  was  held  a  few  days  ago, 
at  which  the  annual  report  and  financial  statement  was  presented.  The  re- 
port showed  the  company  to  be  ma  prosperous  condition.  Mr.  T.  S.  Gore 
was  elected  a  member  of  the  Board  of  Directors  to  fill  the  vacancy  caused 
by  the  resignation  of  Hon.  D.  W.  Higgans.  The  other  members  of  the 
Board  were  re-elected.  At  a  subsequent  meeting  of  the  directors,  the  fol- 
lowing officers  were  elected  :  President,  C.  T.  Dupont  ;  .Vice-president,  Dr. 
T.  J.  Jones  ;  Secretary,  T.  S.  Gore ;  Auditors,  Messrs.  Raymur  and  Ber- 
ridge. 


ABOUT  PACKING. 

If  the  rod  is  in  first-class  condition  almost  any  kind  of  pack- 
ing will  answer  the  purpose,  but  where  it  is  scored  or  worn 
tapering,  or  is  out  of  line,  we  must  use  a  packing  that  will  follow 
up  the  inequalities  in  its  travel,  and  to  do  this  without  excessive 
friction  the  packing  must  be  very  elastic.  The  following  plan  is 
a  very  good  one,  says  the  American  Machinist. 

Suppose  that  the  stuffing  box  is  4  inches  in  diameter  and  the 
tod  is  2.5  inches,  leaving  a  space  three-quarters  of  an  inch  wide 
to  be  filled  with  packing,  and  assume  that  the  stuffing  box  is 
inches  deep.  Take  a  piece  of  pure  gum  rubber  sheet  packing, 
without  cloth  insertion,  which  is  one-quarter  of  an  inch  thick, 
and  cut  a  piece  from  it  3  inches  wide,  and  of  such  a  length  that 
when  it  is  rolled  up  into  the  form  of  a  circle,  it  will  form  a  bush- 
ing for  the  stuffing  box,  reducing  the  spare  around  the  rod  to 
inch  in  width.  Care  must  be  taken  to  cut  this  so  that  the  ends 
will  meet  squarely,  leaving  no  space  between  them,  for  this  bush- 
ing of  rubber  must  be  a  perfect  fit  in  order  to  be  effective.  Next 
take  a  piece  of  firmly  made  packing,  which  is  )4  inch  square, 
and  cut  rings  enough  to  pack  the  rod  out  flush  with  the  rubber 
bushing,  which  we  made  3  inches  deep,  thus  taking  six  rings. 
These  rings  should  be  of  such  a  length  that  when  they  are  in 
place  there  will  be  at  least  ^  inch  between  the  ends.  They 
must  never  be  cut  so  as  to  make  a  tight  fit,  although  it  makes  a 
neater  looking  job  in  that  way,  for,  unless  there  is  room  for  the 
rings  to  expand,  ths  heat  will  cause  excessive  friction,  some- 
times to  the  extent  of  burning  out  the  packing  and  scoring  the 
rod. 

We  have  left  a  space  ^  inch  deep,  which  is  sufficient  for  the 
gland  to  enter,  but  the  nuts  which  hold  it  in  place  should  not  be 
screwed  up  with  a  wrench,  but  with  the  fingers  only.  If  there 
is  a  leak  of  steam  when  the  engine  is  started,  it  will  do  no  harm 
for  an  hour  or  two,  but  if  the  expansion  does  not  take  it  up  then, 
the  nuts  may  be  screwed  up  until  the  joint  is  tight,  but  no 
further,  for  obvious  reasons.  If  packing  put  in  according  to 
these  directions  does  not  abolish  the  disagreeable  hiss  of  steam 
at  each  revolution  of  the  engine,  I  do  not  believe  that  any  other 
kind  of  fibrous  packing  will  do  it,  and  the  rod  should  be  turned 
true  and  put  into  line. 

So  far  as  flange  joints  are  concerned,  it  is  a  very  good  plan  to 
have  them  ground  so  that  no  packing  will  be  required,  but  as 
many  ot  them  are  not  built  that  way,  it  remains  to  select  the 
packing  which  will  render  the  best  service.  If  the  steam  is  not 
saturated  with  oil,  we  may  select  any  elastic  grade  that  is  most 
convenient,  but  the  flanges  of  the  throttle  valve,  and  any  other 
that  may  be  deyond  the  lubricator,  must  be  packed  with  some- 
thing that  will  not  be  dissolved  by  the  oil.  A  corrugated  copper 
gasket  for  each  of  such  joints  will  answer  a  very  good  purpose, 
unless  the  faces  are  very  rough.  If  we  are  to  use  soft  packing,  it 
is  well  to  take  a  small  piece  of  it,  and  put  it  in  a  cup  of  oil,  and 
let  It  remain  for  about  a  week.  There  are  several  kinds  in  the 
maiket  that  will  not  stand  this  test,  for  when  taken  out  there  will 
be  but  little  left  of  them,  as  they  will  be  either  partially  or  wholly 
dissolved,  but  others  will  be  just  as  good  as  new  after  the  test, 
and  these  should  be  used  exclusively. 

Flange  joints,  when  newly  packed,  should  not  be  suddenly 
subjected  to  a  heavy  pressure,  but  should  be  warmed  up  grad- 
ually, and  while  still  under  a  very  light  pressure,  the  nuts  should 
be  carefully  screwed  up  until  all  ot  the  lost  motion  caused  by  the 
relaxation  of  the  packing  is  taken  up.  Under  no  circumstances 
is  it  proper  to  screw  up  these  nuts  under  a  heavy  pressure,  for  if 
one  of  them  should  fail,  the  additional  strain  thrown  on  the 
others  might  cause  tbem  to  break,  and  a  serious  accident  would 
be  the  result. 

In  making  up  these  joints  do  not  begin  on  one  side  and  screw  up 
the  nuts  in  rotation,  as  that  will  cause  the  flanges  to  be  brought 
together  on  one  side,  and  thrown  open  on  the  other,  and  then 
when  this  side  is  tightened  up  also,  if  it  does  not  break  the 
flange,  it  will  cause  a  very  heavy  strain  to  be  brought  to  bear  on 
the  bolts,  much  of  which  is  entirely  unnecessary. 

In  using  old  bolts  for  this  purpose,  they  should  be  put  in  a 
vise,  well  oiled,  and  the  nuts  run  down  on  them,  until  it  is  known 
that  they  are  an  easy  fit  a  little  farther  down  than  they  will  ever 
be  needed  when  in  place.  If  this  precaution  is  not  taken,  it  is 
quite  possible  for  the  bolts  to  be  twisted  off  before  the  flange  is 
together  properly. 

In  packing  a  cylinder  head  it  is  not  necessary  to  have  a  large 
rubber  gasket,  as  some  asbestos  wicking  will  answer  every  pur- 
pose at  a  very  low  cost.  In  packing  a  large  valve  stem,  which 
is  worn  down,  or  has  been  turned  down  until  it  no  longer  fills  the 
hole  in  the  bonnet,  a  washer  or  gasket  cut  from  thick  pieces  of 
cloth-insertion  sheet  rubber  packing  will  answer  a  very  good 
purpose,  if  put  in  first,  or  if  the  gland  is  a  loose  fit  it  may  be  put 
in  last,  to  prevent  the  wicking  from  working  into  the  space 
around  the  Stem. 


The  Mayor  of  Bracebridge,  Ont.,  has  been  requested  by  the  Council  to 
correspond  with  electric  light  companies  regarding  an  electric  light  scheme. 

The  City  Council  of  \'ictoria,  B.  C. ,  has  passed  a  by-law  authorizing  the 
issue  of  debentures  to  the  amount  of  $so,ooo  for  the  purchase  of  an  electric 
light  plant  and  the  erection  of  a  building  for  the  same.  The  by-law  is  to  be 
submitted  to  the  ratepayers. 

The  claim  of  the  City  of  Toronto  against  the  old  Street  Railway  Company 
for  the  sum  of  $146,000,  being  the  cost  of  certain  local  improvements  for 
which  the  company  is  alleged  to  be  liable,  is  at  present  occupying  the  at- 
tention of  the  Supreme  Court  at  Ottawa. 
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PRACTICAL  HINTS  TO  ENGINEERS  ON  THE  MANIPULA- 
TION OF  DYNAMOS  AND  ELECTRICAL  PLANTS.* 

Bv  James  Milnk. 

Mr.  Chairman  and  Gentlemen  : — I  don't  propose  to  go  elaborately 
into  the  technical  or  mechanical  construction  of  dynamos  and  electrical 
plants  in  general,  but  for  those  who  may  not  be  sufficiently  informed  as  to 
the  manipulation  of  dynamos  or  plants  under  their  charge,  I  simply  wish  to 
assist  them  as  far  as  is  possible  to  do  for  the  short  time  I  am  here. 

Engineers,  as  a  rule,  wish  to  get  to  the  bottom  of  things,  and  like  to  know 
how  this  is  done,  how  this  is  arrived  at.  who  invented  this  and  that  and  the 
other  thing,  and  I  think  they  are  perfectly  justified  in  finding  out  everything 
pertaining  to  the  machinery  they  are  in  charge  of,  whether  electrical  or 
mechanical.  A  man  is  certainly  a  very  poor  tool  indeed  if  he  is  in  charge  of 
any  machinery  and  does  not  know  thoroughly  both  the  practical  and 
theoretical  workings  of  same,  and  he  is  certainly  a  great  deal  worse,  knowing 
where  he  is  deficient,  if  he  does  not  strive  to  get  the  requisite  information. 

I  am  sorry  to  state,  in  quite  a  large  number  of  stations  and  plants  I  have 
had  the  pleasure  of  visiting,  that  the  lamentable  ignorance  displayed  by 
hose  in  charge  of  dynamos  br  running  same,  is  about  the  first  thing  that 
attracts  one's  attention  ;  in  fact,  you  would  wonder  sometimes  how  they 
pulled  through.  If  the  question  is  asked,  "  How  is  the  current  generated?" 
&c. ,  &c. ,  you  get  an  answer,  but  what  sort  ot  ah  answer  is  it?  It  is  one  of 
these  that  you  feel  sorry  for  the  party  endeavoring  to  disentangle  himself 
from  the  labyrinih  lie  has  worked  himself  into.  If  he  had  said  that  his  know- 
ledge on  that  point  was  limited,  there  would  have  been  some  excuse,  but  it 
would  not  do  under  any  consideration  whatever  to  let  a  visitor  to  his  plant 
think  that  he  did  not  thoroughly  understand  the  workings  of  same. 

A  man  should  be  able  to  think  for  himself,  and  if  he  depends  on  some 
one  else  doing  the  thinking  for  him  all  the  time,  he  will  never  make  much 
headway  in  the  world.  I  don't  mean  by  this  that  one  should  be  above 
asking  a  question,  or  seeing  how  things  should  be  done,  but  see  that  you 
thoroughly  understand  why  or  how  it  is  done — this  way  or  that  way,  as  the 
case  inay  be— and  try  and  avoid  if  possible  doing  it  this  way  because  you 
saw  some  other  party  doing  it,  unless  you  comprehend  just  why  it  was  done 
in  that  manner. 

Let  us  now  come  to  the  more  interesting  part  of  our  paper.  Faraday 
about  1831  discovered  that  electric  currents  were  generated  in  conductors 
by  moving  them  in  a  magnetic  field.  Let  us  see  what  that  means.  When  a 
conductor  is  moved  in  a  field  of  magnetic  force  in  any  way  so  as  to  cut  the 
lines  of  force,  there  is  an  electromotive  force  produced  in  the  conductor  in 
a  direction  at  right  angles  to  the  direction  of  motion  and  at  right  angles  also 

to  ths  lines  of  force  as 


received  from  the  point 
from  which  the  motion 
originates.  By  exam- 
ining Fig.  I  it  repre- 
sents the  case  very 
clearly.  The  conduc- 
tor is  marked  C,  the 
direction  of  the  cur- 
rent is  indicated  by  the 
tore  finger,  the  direc- 
tion of  motion  or  rota- 
tion is  as  shown  by  the 
middle  finger,  and  the 
direction  of  magnetic 
force  is  indicated  by 
the  thumb. 

A  dynamo  can  be 
made  to  run  as  a 
motor  just  as  efficiently 
as  when  running  as  a 
generator.  The  only 
alteration  that  is  re- 
quired is  to  cross  the 
brush  leads  in  series 
and  compound  wound 
dynamos.  The  shunt 
wires  in  the  latter  have 
In  shunt  wound  motors  no  alteration  is  made  on 


also  got  to  be  crossed, 
the  brush  leads. 

It  is  quite  possible  in  running  electric  light  plants,  when  quite  a  number 
of  generators  are  in  parallel,  to  run  a  dynamo  as  a  motor  and  scarcely  know 
it.    This  dof;s  not  mean,  however,  that  the  brush  leads  have  got  to  be 
altered,  for  a  dynamo  in  a  station  will  run  as  a  motor  without  any  alteration 
with  wiring  whatever.    Suppose  one  dynamo  is  running,  say,  at  no  volts, 
and  it  is  found  necessary  to  couple  in  another  one  with  it — ^just  the  same  as 
if  we  had  one  boiler  at  no  lbs.  and  the  load  getting  too  heavy  for  same, 
and  we  wish  to  cut  in  a  second  one.    If  the  pressure  on  the  second  boiler  is 
only  80  lbs.  no  benefit  will  be  derived  from  same  ;  in  fact  the  reverse  is  the 
case,  as  in  all  probability,  priming,  &c.,  will  be  caused.    It  is  much  about 
the  same  with  the  dynamo,  if  we  cut  the  second  one  in  at  say  80  volts  in- 
stead of  110.    It  means  a  difference  of  30  volts,  and  this  difference  runs  the 
dynamo  and  engine  instead  of  same  assisting  generator  No.  i.    The  effect 
on  the  first  machine  is  simply  that  it  overloads  it,  the  lights  probably  go 
down  in  brilliancy,  and  if  it  is  a  big  overload  and  the  attendant  slow  in 
rectifying  the  matter,  the  armature  on  dynamo  No.  i  may  be  burned  out. 
The  ammeters  will  register  the  same  as  if  the  machine  was  generating  cur- 
rent instead  of  simply  absorbing  the  power  generated  by  the  other  machine, 
to  the  cxt('nt  of  the 
motor    load,    as  it 
really     does.  The 
direction  of  rotation 
r.'mains  the  same  ; 
the  brush  leads  have 
not  been  altered  in 
any  way.     I'lie  cur- 
rent is  going  round 
the  fields  in  the  same 
direction   as  it  did 
when  running  as  a 
dynamo.    I  will  draw 
a  figure  to  illustrate 
this.    Fig.  2  shows 
the  direction  of  the 
current     from  the 
machine,  and  through  field  coils  when  running  as  a  generator,  and  Fig.  3 
shows  the  direction  of  the  currents  in  the  same  machine  when  running  as  a 
motor.    'Vou  will  observe,  the  current  goes  through  the  field  coils  in  the 
same  direction  in  each,  although  the  current  through  the  armature  is  going 
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in  the  opposite  direction.    Fig.  4  shows  the  current  through  the  armature 
apparently  going  in  the  same  direction  as  in  Fig.  2,  but  as  same  is  a  motor, 
and  what  is  +  on  the  one  is  really  -  on  the 
I  other,  although  the  arrows  point  in  the  same 

I  direction.     You  will  observe  that  the  shunt 

1^  —    wires  are  crossed.    By  reversing  the  direction  of 

'    ^  ^     '  *     rotation  the  polarity  of  the  wires  is  also  reversed, 

but  the  polarity  of  the  field  remains  the  same 
owing  to  the  simple  fact  that  the  current  is 
going  through  the  coils  in  the  same  direction  by 
the  crossing  of  the  shunt. 

The  electromotive  force  is  proportional  to  the 
number  of  lines  of  force  cut  per  second,  and  is 
therefore  proportional  to  the  intensity  of  the 
magnetic  field  and  to  the  length  and  velocity  of 
the  moving  conductor.  The  more  powerful  the 
magnetic  field,  the  stronger  will  be  the  current 
generated.  Looking  at  it  from  another  stand- 
point— say  a  steam  engineer's — the  more  steam 
admitted  into  the  cylinder  the  more  power  de- 
rived from  the  engine  ;  the  faster  the  engine  runs,  still  more  the  power.  In 
all  or  nearly  all  generators  the  strength  of  the  current  can  be  altered  at 
pleasure — some  by  altering  the  speed  of  the  engine,  others  by  moving  the 
pole  pieces  to  and  from  the  armature,  but  I  date  say  the  most  common 
method  is  by  changing  the  resistance  of  the  field  circuit  and  allowing  a 
greater  or  a  less  amount  of  current  to  flow  through  the  coils  ;  to  produce  a 
greater  current  the  resistance  being  cut  out,  and  the  opposite  is  done  for  a 
less  current.  By  referring  to  Fig.  5  the  arrangement  is  seen  very  clearly. 
When  the  current  to  the  fields  is  going  through  all  the  coils  marked  1-7, 
part  of  it  is  lost  in  overcoming  the  resistance,  and  by  gradually  cutting  out 
any  or  all  of  the  coils  any  combination  can  be  ob- 
tained to  the  extent  of  rheostat. 

When  the  contact  piece  is  as  shown  by  the  full 
line,  the  current  is  going  through  all  the  coils,  and  if 
same  were  turned  to  the  position  as  indicated  by  the 
dotted  line,  none  of  the  current  would  pass  through 
the  resistance  coils  at  all ;  there  would  be  no  obstruc- 
tion, as  it  were,  offered  to  the  flow  of  current  through 
the  field  coils  except  the  resistance  of  the  coils  them- 
selves. The  dynamo  at  this  point  is  doing  all  the 
work  it  can  do  provided  same  is  running  at  the 
proper  speed.  If,  however,  more  current  than  this 
is  required,  well,  the  only  alternative  is  to  increase 
the  speed  of  your  machine.  This  can  be  done  in 
many  ways,  and  I  presume  all  engineers  here  to-night 
are  conversant  with  them. 

The  rheostat  or  resistance  box  could  be  compared 
to  a  steam  or  water  valve.  If  we  wished  to  send  a 
small  quantity  of  steam  or  water  through  a  set  of 
coils,  we  introduce  a  resistance,  or  obstruction,  as  it 
were  ;  this  obstruction  is  in  the  form  of  a  valve.  By 
regulating  the  valve  any  combination  of  quantities 
can  be  obtained,  from  wide  open  to  almost  shut.  If, 
however,  we  want  to  get  more  steam  or  water  through 
than  we  can  with  valve  wide  open,  in  ordinary  run- 
ning, we  have  simply  to  increase  the  pressure  or  head,  as  the  case  may  be. 

When  the  flow  of  current  is  steady,  it  is  immaterial  what  kind  of  magnets 
are  used  to  procure  the  requisite  magnetic  field — whether  permanent  steel 
or  electro  magnets,  self-excited  or  otherwise.  The  current  as  generated  by 
the  machine  may  be  utilized  to  excite  the  magnetism  of  the  fields  by  being 
caused  wholly  or  partially  to  flow  around  the  field  coils.  Let  us  look  for  a 
moment  at  the  most  common  methods  of  exciting  same  : — 
ist.  With  permanent 
steel  magnets,  as  the-ordi- 
nary  magnet  machine  used 
in  telephone  work,  fig.  6. 

2nd.  Separ.ately  excited 
machine,  i.  e. ,  machines 
with  fields  excited  from 
some  external  source  other- 
wise than  from  the  ma- 
chine itself    Fig.  7. 

3rd.  Separate  coil  ma- 
chines.   The  armature  in 
this  case  is  wound  with  two 
distinct  windings — one  for 
the  external  circuit  and  the  other  for  exciting  the 
fields.    It  is  practically  a  double  machine. 

4th.  Shunt  wound.  This  is  one  of  the  most  common 
forms  of  dynamos.  The. fields  are  excited  by  a  small 
portion  of  the  whole  current  generated  being  let 
through  the   coils.    Fig.  2  represents  a  shunt  wound  machine. 

Sth.  Series  machine.  All  the  current  g.-,nerated  by  the  armature  is  used 
to  excite  the  fields.  Ordinary  arc  machines  are  series  wound,  and  would  be 
shown  di-igramatically,  as  Fig.  8. 

6th.  Compound  wound.  This  is  another  very  com- 
mon form  of  machine.  Compound  wound  means,  of 
course,  two  windings,  same  as  a  compound  engine 
means  an  engine  with  two  cylinders. 

Let  us  now  consider  the  three  latter,  viz.,  shunt, 
series,  and  compound  wound  dynamos. 

For  incandescent  lighting,  continuous  currents,  the 
shunt  and  compound  wound  machines  are  generally 
used.  There  are,  however,  several  series  wound  ma- 
chines in  use  for  the  same  purpose,  generally  street 
lighting,  but  we  will  not  consider  them  here  to-night. 
In  a  shunt  wound  machine  the  E.  M.  F.  diminishes 
when  the  resistance  of  the  external  circuit  is  reduced, 
that  IS  to  say,  supposing  the  engine,  etc.,  to  be  running 
at  precisely  the  same  speed  and  more  light  turned  on, 
the  pressure  at  the  dynamo  terminals,  and  consequent- 
ly at  the  mains,  is  reduced.  To  rectify  this,  and  bring 
same  to  its  normal  pressure,  we  have  got  to  supply  more  current  to  charge 
the  holds  ;  this  is  simply  done  by  cutting  out  the  resistance  as  shown  in  our 
preceding  diagrarti,  fig.  5.  As  we  said  before,  the  pressure  diminishes  as 
the  resistance  of  the  external  circuit  is  reduced.  It  may  occur  to  some  that 
turning  on  more  lights  increases  the  resistance  ;  such  is  not  the  case  how- 
ever, as  the  more  lamps  turned  on  the  greater  is  the  number  of  paths  for  the 
current  to  go  through.  If  the  resi-stance  of  one  lamp  is  200  ohms,  the  re- 
sistance of  a  number  of  lamps  in  multiple  is  therefore  200 -f  the  number  of 
lamps.  If  a  curve  were  dr.swn  showing  the  fall  in  pressure  as  the  resistance 
diminished,  it  would  be  .something  like  Fig.  9,  until  same  (the  E  M.  F  )  is 
increased  by  the  extra  current  going  through  field  coils. 

In  a  series  wound  machine  the  pressure  inccwises  when  the  resistance  of 
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the  external  circuit  is  decreased— just  the  opposite  effect  of  the  shunts.  If 
same  were  drawn  or  plotted  out,  it  would  be  something  like  the  dotted  line 
shown  on  Fig.  9.    On  examining  the  two  curves  you  will  no  doubt  observe 

that  one  is  almost 
directly  opposite  of 
the  other,  and  it  may 
occur  to  some  of  you 
that  by  combining 
the  two  windings  a 
different  result  would 
be  obtained.  This  is 
exactly  what  is  done 
in  compound  wound 
machines.  The  aim 
in  compound  wind- 
ing is  to  have  a  con- 
stant potential  at  the 
lamps  or  brushes,  as 
the  case  may  be,  re- 
gardless of  the  load. 
Suppose  we  have  a 
cubic  foot  of  steam 
at  say  100  lbs.,  and 
another  at  50  lbs. , 
and  we  mix  same 
together — we  get  two 
cubic  feet  at  about 
75  lbs.  pressure. 
Now,  by  looking  at 
these  curves  you  will 

observe  that  one  starts  from  100  and  descends  to  o,  the  other  starts  from 
o  and  ascends  to  100,  so  by  combining  the  two  an  average  of  50  volts  is 
obtained.  Many  machines,  however,  are  overcompensated,  that  is  to  say, 
they  are  wound  with  a  little  extra  series  winding  so  that  the  pressure  rises 
slightly  as  the  load  increases.  This  is  a  very  desirable  thing  in  many  cases, 
as  it  compensates  for  any  losses  that  may  exist  in  the  wiring. 

You  will  observe  sometimes  stamped  on  machine:  "  Wound  for  10% 
loss."  What  does  that  mean  ?  It  means  simply  that  if  we  had  100  volt 
lamps  on  our  system,  and  running  this  dynamo  to  full  load,  the  pressure  at 
the  terminals  would  be  about  in  volts.  This  increase  is  done  automatically 
by  the  effect  of  the  extra  series  winding.  Should  only  half  the  number  of 
lights  be  burning,  the  loss  would  only  be  the  half  of  io%=5,  consequently 
our  machine  would  be  running  at  about  105  volts,  although  the  pressure  at 
the  lamps  themselves  is  only  100  volts.  If  we  had  a  steam  plant  arranged 
in  this  manner,  it  would  be  something  like  this  :  We  have,  say,  10  engines, 
and  the  initial  pressure  at  same  to  give  the  coriect  power  must  be  100  lbs. 
There  is  a  loss  of  10  lbs.  between  the  boiler  and  the  engines  owing  to  the 
piping  being  too  small,  not  properly  covered,  etc. ,  when  running  at  full 
load,  and  about  5  lbs.  when  running  five  engines.  It  therefore  stands  to 
reason  that  the  pressure  at  the  boiler  has  to  be  in  and  105  lbs.  respective- 
ly, so  that  the  required  initial  pressure  may  be  had  at  the  engines.  The 
raising  of  the  steam  pressure  is  done,  of  course,  by  the  fireman,  who 
answers  the  same  purpose  to  the  steam  plant  as  the  extra  series  winding 
does  to  the  dynamo.  This,  I  think,  e  plains  very  clearly  the  compound 
winding  and  the  extra  compounding  for  certain  percentages  of  losses  in  the 
external  circuit. 

We  will  now  come  to  the  second  part  of  our  lecture.  In  it  we  shall  treat 
upon  the  practical  working  of  the  dynamos,  and  see  their  behavior,  the 
troubles  that  arise,  and  how  to  get  over  them. 

The  troubles  that  generally  affect  the  running  of  a  dynamo  may  be  briefly 
summarized  as  follows  :  Sparking  at  brushes  ;  ring  of  f^re  around  commuta- 
tor ;  burning  out  of  armature  coils  ;  grounded  armature  and  fields  ;  short- 
circuiting  of  external  circuit. 

Sparking  at  the  brushes  maybe  caused  in  a  multitude  of  ways,  viz., 
brushes  not  set  diametrically  opposite,  not  set  at  the  neutral  point,  not 
bearing  properly  on  commutator,  not  having  sufficient  pressure,  brushes 
filled  with  dirt  and  oil,  commutator  dirty,  high  or  low  bars  in  commutator, 
poor  connection  between  the  armature  coils  and  commutator  bars,  section 
short-circuited  either  in  armature  coils  or  in  commutator,  commutator  worn 
in  ridges,  out  of  truth,  dynamos  overloaded  and  armature  damp — will  all 
cause  sparking  at  the  brushes.  Too  much  care  can  never  be  bestowed  on 
the  filing  and  proper  adjusting  of  the  brushes.  One  can  almost  tell  at  a 
glance  what  sort  of  a  man  is  in  charge  of  a  dynamo  by  seeing  the  condition 
of  the  brushes  and  commutator.  If  he  is  a  careful  attendant  everything 
will  be  kept  in  the  best  possible  condition.  Brushes  should  be  set  with  the 
least  possible  pressure  ;  not,  however,  too  loose,  so  that  they  will  spring  off. 
Should  a  high  or  a  low  bar  make  itself  manifest  during  a  run,  the  tension  on 
the  brushes  has  to  be  increased  until  such  time  as  the  defect  is  remedied. 
To  rectify  a  high  bar,  one  method  is  to  drive  same  down  flush  with  the  rest 
of  the  commutator  and  screw  up  the  collar  ;  the  other  is  to  file  same  down 
flush.  If  the  bar  is  low,  screw  up  the  collar  firmly  and  turn  the  rest  of  the 
commutator  down  to  suit. 

A  loose  connection,  or  a  poor  joint  between  armature  coil  and  commuta- 
tor, will  make  itself  apparent  at  every  revolution.  It  will  show  at  the  par- 
ticular bar  having  the  loose  connection.  A  "  flat  "  will  be  caused  thereby 
on  the  commutator  and  it  would  appear  that  this  segment  was  made  of 
softer  material  than  the  rest.  The  whole  trouble  originates,  however,  from 
the  bad  connection.  This  should  be  rectified  with  as  little  delay  as  possible, 
for  time  does  not  improve  matters  any.  The  remedy  for  this  is  to  unsolder 
the  joint  and  scrape  the  wires  thoroughly  clean  and  see  that  same  are 
properly  tinned  and  soldered  up  in  good  style.  This  appears  to  some  to  be 
a  very  easy  job,  but  if  great  care  is  not  taken  the  matter  will  be  made  worse 
instead  of  better.  Some  think  that  if  the  joint  looks  all  right  from  the  outside 
then  everything  is  all  right,  but  sometimes  you  will  run  across  a  joint  where 
to  all  appearances  everything  is  perfect,  and  it  sometimes  seems  a  pity  to 
disturb  same,  but  when  you  unsolder  it  a  different  state  of  affairs  is  seen. 
The  wires  are  not  even  cleaned ;  solder  has  never  been  near  them.  Have 
all  wires  thoroughly  cleaned  before  you  attempt  to  solder  them.  This  fault, 
viz.,  poor  connection,  scarcely  shows  up  until  after  a  machine  has  run  a 
short  time. 

When  a  section  is  short-circuited  or  burnt  out,  unless  the  attendant  is 
thoroughly  familiar  with  the  winding,  it  will  perhaps  be  better  for  him  not 
to  attempt  to  repair  same.  One  way  out  of  the  difficulty,  if  a  spare  arma- 
ture is  not  at  hand  and  the  lights  must  be  kept  going,  is  simply  to  cut  out 
the  injured  coil  altogether.  Disconnect  same  from  the  commutator  and  the 
two  adjacent  bars  to  which  the  coil  was  connected  and  join  same  together 
with  a  piece  of  wire  not  smaller  than  the  rest  of  the  winding.  You  are  now 
running  the  armature  minus  that  coil  or  coils.  It  will  run  this  way  for  a 
long  time  and  give  excellent  satisfaction.  It  should  be  repairsd,  however, 
the  very  first  opportunity. 

If  the  armature  is  damp  the  dynamo  should  not  be  started  up  until  same 
is  rectified  It  is  very  seldom  that  an  armature  becomes  damp  if  it  is  used 
every  now  and  again.  It  is  more  likely  to  be  this  way  when  starting  up  the 
machine  for  the  first  time,  owing  probably  to  same  being  not  sufficiently 


packed  up  or  taken  care  of  in  transit.  The  remedy  is  simply  to  bake  same 
above  the  boilers  or  beside  a  stove. 

Sometimes  a  ring  of  fire  is  seen  around  the  commutator.  This  is  not  a 
very  serious  matter  and  can  easily  be  got  rid  of.  It  is  caused  by  particles  of 
copper  getting  in  between  the  commutator  bars,  thereby  making  a  local 
short  circuit  from  bar  to  bar  across  the  insulation.  This  is  most  likely  to 
occur  when  the  commutator  has  been  filed  or  turned  up,  and  to  remedy  this 
examine  each  segment  carefully  and  remove  all  particles  of  copper  connect- 
ing any  of  the  bars  together. 

Burning  out  of  fields  very  seldom  occurs,  and  we  need  not  lose  much  time 
on  this.  It  is  an  easy  matter  to  test  which  field  is  burned  out  by  an  ordi- 
nary magneto  bell. 

Armature  grounded.  This  is  quite  a  common  trouble,  and  one  liable  to 
give  serious  results  if  not  attended  to.  If  only  one  coil  is  grounded  no  great 
harm  can  result,  but  should  another  one  get  grounded  it  is  simply  a  ques 
tion  of  a  few  seconds  before  fame  is  useless.  Again,  suppose  one  coil  is 
grounded  and  the  machine  not  properly  insulated  from  "  earth,"  a  short 
circuit  is  formed  through  the  armature  to  ground  and  the  armature  is  burned 
out  as  before.  It  is  a  very  easy  matter  to  test  for  a  grounded  armature  or  a 
grounded  machine,  and  no  excuse  should  be  taken  for  this  state  of  affairs, 
especially  the  machine  being  grounded. 

Reversal  of  polarity  is  a  trouble  that  no  one  will  experience  with  genera- 
tors running  in  multiple  It  is  only  when  run  in  series  that  this  occurs.  I 
need  not  therefore  take  up  your  time  with  this,  but  should  anyone  desire  to 
know  the  easiest  and  quici<est  method  of  recharging  the  fields  I  will  be 
happy  to  inform  him  at  the  close  of  the  paper. 

"Short  circuit"  is  a  word  I  think  familiar  to  every  fone.  The 
technical  meaning,  however,  may  not  be  so  familiar.  It  is  "  a  shunt  of  low 
resistance  introduced  into  a  circuit  either  accidentally  or  otherwise."  This 
is  without  doubt  the  most  frequent  trouble  in  running  dynamos.  They 
range  from  what  is  called  a  short-circuited  lamp,  taking  %th  of  a  H.  P.  to 
burn  out,  to  the  "ground,"  taking  several  thousand  H.  P.  to  get  rid. 

How  does  a  short  circuit  affect  a  dynamo  or  dynamos  in  the  manner  they 
do?  Suppose  we  have  got  a  small  engine,  say  50  H.  P.,  and  a  500  light 
dynamo  with  the  full  complement  of  lamps  installed.  The  current  required 
for  500  lamps  is  about  220  amperes.  You  can  arrive  at  this  result  in  the 
following  manner :  The  resistance  of  one  lamp  is  220  ohms  ;  R.  of  500 
lamps  =  220-=-5oo=say  .5  ohms.    The  current  required  according  to  Ohm's 

E  no  volts 

law,  which  is  C=-5^  would  therefore  be  C=    ^  =220  amperes. 
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=  33  E.  H.  P. -f  20%  for  losses  in  armature  and  field  coils,  and 


20%  for  friction,  etc.,  making  an  indicated  H.  P.  of  about  45.  We  will  not 
take  into  consideration  the  resistance  of  the  wiring,  as  same  is  supposed  to 
be  very  little,  but  the  extra  allowance  on  the  resistance  of  the  lamps  will 
make  up  for  this.  It  is  accurate  as  far  as  our  needs  are  at  present.  A  piece 
of  wire  or  anything  metallic  having  little  resistance  comes  in  contact  with 
I  he  two  conductors.  We  will  say  the  resistance  of  same  is  .25  ohm.s.  This 
shunt  or  wire  will  carry,  if  same  has  good  contact,  twice  as  much  current 
as  we  have  already  on  our  machine,  viz. ,  440  amperes,  for  by  applying  the 
no 

same  rule  as  before,  viz., — j^=440  =  about  70  H.  P.  This  amount  of  cur- 
rent would  flow  if  the  engine  and  dynamos  were  capable  of  transmitting 
same,  and  the  safety  appliances  at  that  time  were,  as  usual,  out  of  order. 
We  said  our  engine  was  50  H.  P.,  and  we  were  running  same  up  to  45  H. 
P.  ;  another  load  0(70  H.  P.  has  come  suddenly  on,  or  an  overload  on 
dynamo  and  engine  of  about  130%.  What  is  the  result?  Is  it  to  be  won- 
dered at  that  armatures  give  out  or  engines  are  disabled  ? 

There  are  or  should  be  in  every  installation  safety  devices  for  breaking 
the  circuit  when  a  load  of  more  than  the  safe  carrying  capacity  of  the 
wires  comes  on.  They  should  be  carefully  adjusted  to  the  requirements  of 
the  system,  so  as  to  come  into  play  when  the  load  reaches  a  certain  per- 
centage above  the  normal.  Sometimes  one  of  these  safety  devices,  or  cut- 
outs, persists  in  burning  out,  showing  clearly  that  something  is  wrong. 
Instead  of  tracing  out  the  trouble,  the  attendant  having  too  much  to  do,  or 
"  hasn't  time" — that  never  failing  excuse — puts  in  a  larger  fuse,  or  piece  of 
copper  wire,  so  that  same  will  not  burn  out.  This  is  something  similar  to 
tying  down  a  safety  valve  on  a  boiler  so  that  same  will  not  blow  off  when  the 
correct  pressure  is  reached.  The  results  we  are  all  familiar  with,  especially 
when  they  bring  the  factor  of  safety  to  a  minus  quantity.  Having  now  put 
in  a  bigger  fuse,  one  larger  than  the  carrying  capacity  of  the  conductors, 
and  as  we  have  indicated,  there  is  a  short  circuit  on  the  line  by  the  safety 
fuses  giving  out,  the  switch  is  now  closed.  What  is  the  result? — a  fine 
display  of  fireworks,  and  in  all  probability  an  armature  gone  ! 

In  central  stations  where  there  are  thousands  of  horse  power  at  command, 
it  is  common  practice  to  burn  out  grounds  or  short  circuits.  A  ground  is 
without  doubt  the  worst  kind  of  a  short  circuit,  the  earth  in  this  case  being 
the  shunt,  and  is  the  worst  trouble  that  can  come  over  an  electric  light 
plant.  Grounds  always  develop  when  running  at  a  light  load.  When  one 
does  come  on  no  time  has  to  be  lost  in  getting  rid  of  same.  It  is  simply 
a  case  of  cutting  in  engine  after  engine,  dynamo  after  dynamo,  until  you 
have  got  sufficient  power  to  burn  it  out. 

It  is  only  when  trouble  arises  in  an  electric  plant  that  the  necessary 
qualifications  of  those  in  charge  are  made  manifest.  One  must  be  able  to 
grasp  the  situation  at  a  glance,  know  exactly  what  the  trouble  is  and 
rectify  same  with  the  least  possible  delay.  Presence  of  mind,  calm  and 
correct  judgment,  quick  action,  all  combined,  are  all  necessary  in  cases  ol 
emergency. 

Short  circuits  will  scarcely  burn  out  a  shunt  wound  dynamo,  for  as  we 
saw  in  the  former  part  of  the  paper,  when  the  resistance  of  the  external  cir- 
cuit is  diminished  the  E.  M.  F.  goes  down.  Now,  when  a  short  circuit  or 
ground  comes  on  it  is  neither  more  nor  less  than  a  big  load,  and  if  the  ma- 
chine is  not  strong  enough  to  burn  out  same,  the  E.  M.  F.  will  gradually 
diminish  until  there  is  no  pressure  whatever  to  do  any  harm.  With  series 
and  compound  wound  machines  the  results  are  different.  We  al'io  saw  be- 
fore that  the  E.  M.  F.  increased  when  the  resistance  of  the  circuit  dimin- 
ished, that  is,  when  the  load  is  increased.  In  the  compound  wound,  the 
shunt  winding  simply  becomes  inoperative,  and  the  series  winding  increases 
the  pressure,  etc.,  to  such  an  extent  that  the  dynamo  simply  burns  itself  up 
in  the  attempt  to  meet  the  demands  made  upon  it.  As  nearly  all  dynamos 
in  steam  boats,  street  railway  power  houses,  and  all  central  stations,  except- 
ing probably  Edison,  are  compound  wound,  it  is  not  to  be  wondered  at  the 
large  number  of  accidents  which  occur  to  engines  and  dynamos  when 
subjected  to  such  enormous  overloads. 

We  will  suppose  that  we  have  got  in  our  possession  a  street  railway 
power  plant  of  say  five  500  H.  P.  engines,  and  generators,  etc. .  to  suit.  De- 
vices known  as  circuit  breakers  are  put  in  each  circuit  leading  from  the 
generators  to  the  feeders.  These  circuit  breakers  answer  the  same  purpose 
to  the  street  railway  plant  as  the  safety  fuses  do  to  the  lighting  plants.  It 
is  very  often  these  safety  appliances  do  not  operate  when  they  are  required 
to,  or  they  are  so  arranged  that  they  will  not  operate — generally  the  laiter — 
and  in  many  cases  do  serious  damage,        heavy  ground  comes  on  our 
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plant,  the  circuit  breakers  respond  almost  immediately  to  the  overload  on 
four  of  the  generators,  but  the  fifth  one  fails  to  act.  What  is  the  result  ? 
This  engine  and  dynamo  has  not  only  got  the  "  ground  "  to  contend  with, 
but  has  also  got  the  load  of  the  other  four  generators,  making  probably  a 
load  of  about  3000  H.  P.  on  this  engine  and  dynamo,  if  same  were  capable 
of  transmitting  same.  Surely  quite  enough  to  wreck  any  500  H.  P.  engine 
and  generator  ? 

Before  finishing  up,  I  wish  to  draw  your  attention  to  one  other  item,  viz., 
cleanliness.  We  are  told  in  the  good  book  that  cleanliness  is  next  to  godli- 
ness. 1  think  this  applies  more  directly  to  electrical  apparatus  than  any 
other  machinery  in  existence.  I  have  not  come  across  in  the  aforesaid  book 
that  any  electrical  plants  were  in  existence  when  the  above  phrase  was 
written,  but  I  think  there  must  have  been.  Keep  everything  in  order  ;  keep 
everything  in  the  cleanest  possible  state ;  have  all  contacts  bright  'and 
switches  in  good  order.  All  switches  should  carry  their  rated  load  with 
little  or  no  heating  up.  Where  there  is  heat  in  conductors  or  switches 
there  is  a  loss.  Overcome  all  these  losses.  If  everything  is  kept  scrupu- 
lously clean,  there  will  be  very  little  trouble  experienced  in  nmning  isolated 
plants.  Some  machines  on  examination  would  reveal  the  fact  that  same 
were  for  making  copper  dust  instead  of  generating  current ;  have  no  cop- 
per dust  lying  around  dynamos,  as  this  is  one  of  the  first  causes  of  trouble. 

In  conclusion,  I  wish  to  thank  you  for  the  very  patient  manner  in  which 
you  have  all  listened  to  me,  and  I  hope  that  some  will  be  benefitted 
thereby.  ■  

ON  LIGHT  AND  OTHER  HIGH  FREQUENCY  PHENOMENA. 

»  By  Nikola  Tesla. 

(  Conchided. ) 

In  regard  to  the  incandescence  of  a  refractory  button  (or  fila- 
ment) in  an  exhausted  receiver,  which  has  been  one  of  the  sub- 
jects of  this  investigation,  the  chief  experiences,  which  may  serve 
as  a  guide  in  constructing  such  bulbs,  may  be  summed  up  as 
follows  :  I.  The  button  should  be  as  small  as  possible,  spheri- 
cal, of  a  smooth  or  polished  surface  and  of  refractory  material, 
which  withstands  evaporation  best.  2.  The  support  of  the  but- 
ton should  be  very  thin  and  screened  by  an  aluminum  and  mica 
sheet,  as  I  have  described  on  another  occasion.  3.  The  exhaus- 
tion of  the  bulb  should  be  as  high  as  possible.  4.  The  frequen- 
cy of  the  currents  should  be  as  high  as  practicable.  5.  The  cur- 
rents should  be  of  a  harmonic  lise  and  fall,  without  sudden  in- 
terruptions. 6.  The  heat  should  be  confined  to  the  button  by 
enclosing  the  same  in  a  small  bulb  or  otherwise.  7.  The  space 
between  the  walls  of  the  small  bulb  an,l  the  outer  globe  should 
be  highly  exhausted. 

Most  of  the  considerations  which  apply  to  the  incandescence 
"  of  a  solid  just  considered  may  likewise  be  applied  to  phosphor- 
escence. Indeed,  in  an  exhausted  vessel  the  phosphorescence 
is,  as  a  rule,  primarily  excited  by  the  powerful  beatmg  of  the 
electrode  stream  of  atoms  against  the  phosphorescent  body. 
Even  in  many  cases,  where  there  is  no  evidence  of  such  a  bom- 
bardment, I  think  that  phosphorescence  is  excited  by  violent 
impacts  of  atoms,  which  are  not  necessarily  thrown  off  from  the 
electrode,  but  are  acted  upon  from  the  same  inductively  through 
the  medium  or  through  chains  of  other  atoms.  That  me- 
chanical shocks  play  an  important  part  in  exciting  phosphores- 
cence in  a  bulb  may  be  seen  from  the  following  experiment.  If 
a  bulb,  constructed  as  that  illustrated  in  Fig.  10,  be  taken  and 
exhausted  with  the  greatest  care  so  that  the  discharge  cannot 
pass,  the  filament  f  acts  by  electrostatic  induction  upon  the  tube 
t,  and  the  latter  is  set  in  vibration.  If  the  tube  o  be  rather 
wide,  about  an  inch  or  so,  the  filament  may  be  so  powerfully 
vibrated  that  whenever  it  hits  the  glass  tube  it  excites  phosphor- 
escence. But  the  phosphorescence  ceases  when  the  filament 
comes  to  rest.  The  vibration  can  be  arrested  and  again  started 
by  varying  the  frequency  of  the  currents.  Namely,  the  filament 
has  its  own  period  of  vibration,  and  if  the  frequency  of  the  cur- 
rents is  such  that  there  is  resonance,  it  is  set  easily  vibrating, 
though  the  potential  of  the  currents  be  small.  I  have  often  ob- 
served that  the  filament  in  the  bulb  is  destroyed  by  such  me- 
chanical resonance.  The  filament  vibrates  as  a  rule  so  rapidly 
that  it  cannot  be  seen,  and  the  experimenter  may  at  first  be 
mystified.  When  such  an  experiment  as  the  onedescribed  is 
carefully  performed,  the  potential  of  the  currents  need  be  extreme- 
ly small,  and  for  this  reason  I  infer  that  the  phosphorescence  is 
then  due  to  the  mechanical  shock  of  the  filament  against  the  glass, 
just  as  it  is  produced  by  striking  a  loaf  of  sugar  with  a  knife. 
The  mechanical  shock  produced  by  the  projected  atoms  is  easily 
noted  when  a  bulb  containing  a  button  is  grasped  in  the  hand 
and  the  current  turned  on  suddenly.  I  believe  that  a  bulb  could 
be  shattered  by  observing  the  conditions  of  resonance. 

In  the  experiment  before  cited  it  is,  of  course,  open  to  say 
that  the  glass  tube  upon  coming  in  contact  with  the  filament  re- 
tains a  charge  of  a  certain  sign  upon  the  point  of  contact.  If 
now  the  filament  again  touches  the  glass  at  the  same  point  while 
it  is  oppositely  charged,  the  charges  equalize  under  evolution  of 
light.  But  nothing  of  importance  would  be  gained  by  such  an 
explanation.  It  is  unquestionable  that  the  initial  charges  given 
to  the  atoms  or  to  the  glass  play  some  part  in  exciting  phos- 
phorescence. So,  for  instance,  if  a  phosphorescent  bulb  be  first 
excited  by  a  high  frequency  coil  by  connecting  it  to  one  of  the 
terminals  of  the  latter  and  the  degree  of  luminosity  noted,  and 
then  the  bulb  be  highly  charged  from  a  Holtz  machine  by  attach- 
ing it  preferably  to  the  positive  terminal  of  the  machine,  it  is 
found  that  when  the  bulb  is  again  connected  to  the  terminal  of 
the  high  frequency  coil,  the  phosphorescence  is  far  more  in'ense. 
On  anf)ther  occasion  I  have  considered  the  possibility  of  some 
phosphorescent  phenomena  in  bulbs  being  produced  by  the  in- 
candescence of  an  infinitesimal  layer  on  the  surface  of  the  phos- 
phorescent body.     Certainly,  the  impacts  of  the  atoms  are 


powerful  enough  to  produce  intense  incandescence  by  the  col- 
lisions, since  they  bring  quickly  to  a  high  temperature  a  body  of 
considerable  bulk.  If  any  such  effect  exists,  then  the  best  ap- 
pliance for  producing  phosphorescence  in  a  bulb,  which  we  know 
so  far,  is  a  disruptive  discharge  coil  giving  an  enormous  poten- 
tial with  but  few  fundamental  discharges,  say  25-30  per  second, 
just  enough,  to  produce  a  continuous  impression  upon  the  eye. 
It  is  a  fact  that  such  a  coil  excites  phosphorescence  under  most 
any  condition  and  at  all  degrees  of  exhaustion,  and  I  have  ob- 
served effects  which  appear  to  be  due  to  phosphorescence  even 
at  ordinary  pressures  of  the  atmosphere,  when  the  potentials  are 
extremely  high.  But  if  phosphorescent  light  is  produced  by  the 
equalization  of  charges  of  electrified  atoms  (whatever  this  may 
mean  ultimately),  then  the  higher  the  frequency  of  the  impulses 
or  alternate  electrifications,  the  more  economical  will  be  the 
light  production.  It  is  a  long  known  and  noteworthy  fact  that  all 
the  phosphorescent  bodies  are  poor  conductors  of  electricity  and 
heat,  and  that  all  bodies  cease  to  emit  phosphorescent  light 
when  they  are  brought  to  a  certain  temperature.  Conductors 
on  the  contrary  do  not  possess  this  quality.  There  are  but  few 
exceptions  to  the  rule.  Carbon  is  one  of  them.  Beccjuerel 
noted  that  carbon  phosphorescences  at  a  certain  elevated  tem- 
perature preceding  the  dark  red.  This  phenomenon  may  be 
easily  observed  in  bulbs  provided  with  a  rather  large  carbon 
electrode  (says  a  sphere  of  six  millimeties  diameter).  If  the 
current  is  turned  on  after  a  few  seconds,  a  snow  white  Aim  covers 
the  electrode,  just  before  it  gets  dark  red.  Similar  effects  are 
noted  with  other  conducting  bodies,  but  many  scientific  men 
willprobably  notattribute  thein  totrue phosphorescence.  Whether 
true  incandescence  has  anything  to  do  with  phosphorescence 
excited  by  atomic  impact  or  mechanical  shocks  still  lemains  to 
be  decided,  but  it  is  a  fact  that  all  conditions,  which  tend  to 
localize  and  increase  the  heating  effect  at  the  point  of  impact, 
are  almost  invariably  the  most  favorable  for  the  production  of 
phosphorescence.  So,  if  the  electrode  be  very  small,  which  is 
equivalent  to  saying  in  general,  that  the  electric  density  is 
great,  if  the  potential  be  high,  and  if  the  gas  be  highly  rarefied, 
all  of  which  things  imply  high  speed  of  the  projected  atoms,  or 
matter,  and  consequently  violent  impacts — the  phosphorescence 
is  very  intense.  If  a  bulb  provided  with  a  laige  and  small  elec- 
trode be  attached  to  the  tenninal  of  an  induction  coil,  the  stnall 
electrode  excites  phosphorescence  while  the  large  one  may  not 
do  so,  because  of  the  smaller  electric  density  and  hence  smaller 
speed  of  the  atoms.  A  bulb  provided  with  a  large  electrode 
may  be  grasped  with  the  hand  while  the  electrode  is  connected 
to  the  terminal  of  the  coil  and  it  may  not  phosphoresc  ;  but 
if  instead  of  grasping  the  bulb  with  the  hand,  the  same  be 
touched  with  a  pointed  wire,  the  phosphorescence  at  once  spreads 
through  the  bulb,  because  of  the  great  density  at  the  point  of 
contact.  With  low  frequencies  it  seems  that -the  gases  of  great 
atomic  weight  excite  moie  intense  phosphorescence  than  those 
of  smaller  weight,  as  for  instance,  hydrogen.  With  high  frequen- 
cies the  observations  are  not  sufficiently  reliable  to  diaw  a  con- 
clusion. Oxygen,  as  is  well  known,  produces  exceptionally 
strong  effects,  which  may  be  in  part  due  to  chemical  action.  A 
bulb  with  hydrogen  residue  seems  to  be  most  easily  excited. 
Electrodes  which  are  most  easily  deteriorated  produce  rriore  in- 
tense phosphorescence  in  bulbs,  but  the  condition  is  not  per- 
manent because  of  the  impairing  of  the  vacuum  and  the  deposi- 
tion of  the  electrode  matter  upon  the  phosphorescent  surfaces. 
Some  liquids  as  oils,  for  instance,  produce  magnificent  effects  of 
phosphorescence  (or  fluorescence?),  but  they  last  only  a  few 
seconds.  So  if  a  bulb  have  a  trace  of  oil  on  the  walls  and  the 
current  is  turned  on,  the  phosphorescence  only  persists  for  a  few 
moments  until  the  oil  is  carried  away.  Of  all  bodies  so  far 
tried,  sulphide  of  zinc  seems  to  be  the  most  suspectible  to  phos- 
phorescence. Some  samples  obtained  through  the  kindness  of 
Prof.  Henry  in  Paris,  were  employed  in  many  of  these  bulbs. 
One  of  the  defects  of  this  sulphide  is,  that  it  loses  its  quality  of 
emitting  light  when  brought  to  a  temperature  which  is  by  no 
means  high.  It  can  therefore,  be  used  only  for  feeble  intensities. 
An  observation  which  might  deserve  notice  is,  that  when  violent- 
ly bombarded  from  an  aluminium  electrode  it  assumes  a  black 
color,  but  singularly  enough,  it  returns  to  the  original  condition 
when  it  cools  down. 

The  most  important  fact  arrived  at  in  pursuing  investigations 
in  this  direction  is,  that  in  all  cases  it  is  necessary,  in  order  to 
excite  phosphorescence  with  a  minimum  amount  of  energy,  to 
observe  certain  conditions.  Namely,  there  is  always  no  matter 
what  the  frequency  of  the  currents,  degree  of  exhaustion  and 
character  of  the  bodies  in  the  bulb,  a  certain  potential  (assuming 
the  bulb  excited  from  one  terminal)  or  potential  difference  (as- 
suming the  bulb  to  be  excited  with  both  terminals)  which  pro- 
duces the  most  economical  result.  If  the  potential  be  increased, 
considerable  energy  may  be  wasted  without  producing  any  more 
light,  and  if  it  be  diminished,  then  again  the  light  production  is 
not  as  economical.  The  exact  condition  under  which  the  best 
result  is  obtained  seeins  to  depend  on  many  things  of  a  different 
nature,  and  it  is  to  be  yet  investigated  by  other  experimenters, 
but  it  will  certainly  have  to  be  observed  when  such  phosphores- 
cent bulbs  are  operated,  if  the  best  results  are  to  be  ."»ttained. 

Coining  now  to  the  most  interesting  of  these  phenomena,  the 
incandescence  or  phosphorescence  of  gases,  at  low  pressures  or 
at  the  ordinary  pressure  of  the  atinosphere,  we  must  seek  the 
explanation  of  these  phenomena  in  the  same  priinary  causes, 
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that  is,  in  shocks  or  impacts  of  the  atoms.  Just  as  molecules  or 
atoms  beating  upon  a  solid  body  excite  phosphorescence  in  the 
same  or  render  it  mcandescent,  so  when  colliding  among 
themselves  they  produce  similar  phenomena.  But  that  is  very 
insufficient  explanation  and  concerns  only  the  crude  mechanism. 
Light  is  produced  by  vibrations  which  go  on  at  a  rate  almost 
inconceivable.  If  we  compute,  from  the  energy  contained  in 
the  form  of  known  radiations  in  a  definite  space  the  force  which 
is  necessary  to  set  up  such  rapid  vibrations,  we  find,  that  though 
the  density  of  the  ether  be  mcomparably  smallei  than  that  of 
any  body  we  know,  even  hydrogen,  the  force  is  something  sur- 
passing comprehension.  What  is  this  force,  which  in  mechani- 
cal measure  may  amount  to  thousands  of  tons  per  square  inch  ? 
Ii  is  electrostatic  force  in  light  of  modern  views.  It  is  impossi- 
ble to  conceive  how  a  body  of  measurable  dimensions  could  be 
charged  to  so  high  a  potential  that  the  force  would  be  sufficient 
to  produce  these  vibrations.  Long  before  any  such  charge  could 
be  imparted  to  the  body  it  would  be  shattered  into  atoms.  The 
sun  emits  light  and  heat,  and  so  does  an  ordinary  flame  or  in- 
candescent filament,  but  in  either  of  these  can  the  force  be  ac- 
counted for  if  it  be  assumed  that  it  is  associated  with  the  body 
as  a  whole.  Only  in  one  way  may  we  account  for  it,  namely,  by 
identifying  it  with  the  atom.  An  atom  is  so  small,  that  if  it  be 
charged  by  coming  in  contact  with  an  electrified  body  and  the 
charge  be  assumed  to  follow  the  same  law  as  in  the  case  of 
bodies  of  measureable  dimensions,  it  must  retain  a  quantity  of 
electricity  which  is  fully  capable  of  accounting  for  these  forces 
and  tremendous  rates  of  vibration.  But  the  atom  behaves  singu- 
larly in  this  respect,  it  always  takes  the  same  "charge." 
^^t  is  very  likely  that  reasonant  vibration  plays  a  most  im- 
portant part  in  all  manifestations  of  energy  in  nature.  Through- 
out space  all  matter  is  vibrating,  and  all  rates  of  vibration  are 
represented,  from  the  lowest  musical  note  to  the  highest  pitch  of 
the  chemical  rays,  hence  an  atom,  or  complex  of  atoms,  no 
matter  what  its  period,  must  find  a  vibration  with  which  it  is  in 
resonance.  When  we  consider  the  enormous  rapidity  of  light 
vibrations,  we  realize  the  impossibility  of  producing  such  vibra- 
tions directly  with  any  apparatus  of  measurable  dimensions,  and 
are  driven  to  the  only  possible  means  of  attaining  the  object  of 
setting  up  waves  of  light  by  electrical  means  and  economically, 
that  is.  to  effect  the  molecules  or  atoms  of  a  gas,  to  cause  them 
to  collide  and  vibrate.  We  then  must  ask  ourselves — How  can 
free  molecules  or  atoms  be  affected  ? 

It  is  a  fact  that  they  can  be  affected  by  electrostatic  force,  as 
is  apparent  in  many  of  these  experiments.  By  varying  the  elec- 
trostatic force  we  can  agitate  the  atoms,  and  cause  them  to  col- 
lide under  evolution  of  heat  and  lis^ht.  It  is  not  demonstrated 
beyond  doubt  that  we  can  affect  them  otherwise.  If  a  luminous 
discharge  is  produced  in  a  closed  exhausted  tube,  do  the  atoms 
arrange  themselves  in  obedience  to  any  other  but  to  electrostatic 
force  acting  in  straight  lines  from  atom  to  atom?  Only  recently 
I  investigated  the  mutual  action  between  two  circuits  with  extreme 
rates  of  vibration.  When  a  battery  of  a  few  jars  (c  c  c  c,  Fig. 
32)  is  discharged  through  a  primary  P  of  low  resistance  (the 
connections  being  as  illustrated  in  Figs,  19a.  19b  and  19c),  and 
the  frequency  of  vibration  be  many  million  there  are  great  dif- 
ferences of  potential  between  points  on  the  primary  not  more 
than  a  few  inches  apart.  These  differences  may  be  10,000  volts 
per  inch,  if  not  more,  taking  the  maximum  value  of  the  E.  M.  F. 
The  secondary  s  is  therefore  acted  upon  by  electrostatic  induc- 
tion, which  is  in  such  extreme  cases  of  much  greater  importance 
than  the  electrodynamic.  To  such  sudden  impulses  the  primary 
as  well  as  the  secondary  are  poor  conductors,  and  therefore 
great  differences  of  potential  may  be  produced  by  electrostatic 
induction  between  adjacent  points  on  the  secondary.  Then 
sparks  may  jump  between  the  wires  and  streamers  become  visi- 
ble in  the  dark  if  the  light  of  the  discharge  through  the  spark 
gap  d  d  be  carefully  excluded.  If  now  we  substitute  a  closed 
vacuum  tube  for  the  metallic  secondary  s,  the  differences  of 
potential  produced  in  the  tube  by  electrostatic  induction  from 
the  primary  are  fully  sufficient  to  excite  portions  of  it  ;  but  as 
the  points  of  certain  differences  of  potential  on  the  primary  are 
not  fixed,  but  are  generally  constantly  changing  in  position,  a 
luminous  band  is  produced  in  the  tube,  apparently  not  touching 
the  glass,  as  it  should,  if  the  points  of  maximum  and  minimum 
differences  of  potential  were  fixed  on  the  primary.  I  do  not  ex- 
clude the  possibility  of  such  a  tube  being  excited  only  by  electro- 
dynamic  induction,  for  very  able  physicists  hold  this  view  ;  but 
in  my  opinion,  there  is  as  yet  no  positive  proof  given  that  atoms 
of  a  gas  in  a  closed  tube  may  arrange  themselves  in  chains  under 
the  action  of  an  electromotive  impulse  produced  by  electro-dy- 
namic induction  in  the  tube.  I  have  been  unable  so  far  to  pro- 
duce striae  in  a  tube,  however  long,  and  at  whatever  de<^ree  of 
exhaustion,  that  is  striae  at  right  angles  to  the  supposed  direc- 
tion of  the  discharge  or  the  axis  of  the  tube,  but  I  have  distinctly 
observed  in  a  large  bulb,  in  which  a  wide  luminous  band  was 
produced  by  passing  a  discharge  of  a  battery  through  a  wire  sur- 
rounding the  bulb,  a  circle  of  feeble  luminosity  between  two 
luminous  bands,  one  of  which  was  more  intense  than  the  other. 
Furthermore,  with  my  present  experience  I  do  not  think  that 
such  a  gas  discharge  in  a  closed  tube  can  vibrate,  that  is  vibrate 
as  a  whole.  I  am  convinced  that  no  discharge  through  a  gas 
can  vibrate.  The  atoms  of  a  gas  behave  very  curiously  in  re- 
spect to  sudden  electric  impulses.  The  gas  does  not  seem  to 
possess  any  appreciable  inertia  to  such  impulses,  for  it  is  a  fact. 


that  the  higher  the  frequency  of  the  'mpulses,  with  the  greater 
freedom  does  the  discharge  pass  through  the  gas.  If  the  gas 
possesses  no  inertia  then  it  cannot  vibrate,  for  some  ineitia  is 
necessary  for  the  free  vibration.  I  conclude  from  this  that  if 
a  lightning  discharge  occurs  between  two  clouds,  there  can  be 
no  oscillation,  such  as  would  be  expected,  considering  the  ca- 
pacity of  the  clouds.  But  if  the  lightning  discharge  strike  the 
earth,  there  is  always  vibration— in  the  earth,  but  not  in  the 
cloud.  In  a  gas  discharge  each  atom  vibrates  at  its  own  rate, 
but  there  is  no  vibration  of  the  conilucting  gaseous  mass  as  a 
whole.  This  is  an  important  consideiation  in  the  great  problem 
of  producing  light  economically,  for  it  teaches  us  th.it  to  reach 
this  result  we  must  use  impulses  of  very  high  frequency  and 
necessarily  also  of  high  potential.  It  is  a  fact  that  oxygen  pro- 
duces a  more  intense  light  in  a  tube.  Is  it  because  oxygen  atoms 
possess  some  inertia  and  the  vibration  does  not  die  out  instantly? 
But  then  nitrogen  should  be  as  good,  and  chlorine  and  vapors  of 
many  other  bodies  much  better  than  oxygen,  unless  the  magnetic 
properties  of  the  latter  enter  prominently  into  play.  Or,  is  the 
process  in  the  tube  of  an  electrolytic  nature?  Many  observa- 
tions certainly  speak  for  it,  the  most  important  being,  that  matter 
is  always  carried  away  from  the  electrodes  and  the  vacuum  in  a 
bulb  cannot  be  permanently  maintained.  If  such  process  takes 
places  in  reality,  then  again  must  we  take  refuge  to  high  fre- 
quencies, tor  with  such,  electrolytic  action  should  be  reduced  to 
a  minimum,  if  not  rendered  entirely  impossible.  It  is  an  un- 
deniable fact  that  with  very  high  frequencies,  provided  the  im- 
pulses be  of  a  harmonic  nature,  like  those  obtained  from  an  al- 
ternator, there  is  less  deterioration  and  the  vacua  are  niore  per- 
manent. With  disruptive  discharge  coils  there  are  sudden 
rises  of  potential  and  the  vacua  are  more  quickly  impaired,  for 
the  electrodes  are  deteriorated  in  a  very  short  time.  It  was 
observed  in  some  large  tubes,  which  were  provided  with  heavy 
carbon  blocks  B  B',  connected  to  platinum  wires  w  w^  (as  illus- 
trated in  Fig.  23),  and  which  were  employed  in  experiments  wiih 
the  disruptive  discharge  instead  of  the  ordinary  air  gap,  that  the 
carbon  particles  under  the  action  of  the  powerful  magnetic  field 
in  which  the  tube  was  placed,  were  deposited  in  regular  fine  lines 
in  the  middle  of  the  tube  as  illustrated.  These  lines  were  at- 
tributed to  the  deflection  or  distortion  of  the  dischaige  by  the 
magnetic  field,  but  why  the  deposit  occurred  principally  where 
the  field  was  most  intense  did  not  appear  quite  clear.  A  fact  of 
interest,  likewise  noted,  was  that  the  presence  of  a  strong  mag- 
netic field  increases  the  deterioration  of  the  electrodes,  probably 
by  reason  of  the  rapid  interruptions  it  produces,  whereby  there 
is  actually  a  higher  E.  M.  F.  maintained  between  the  electrodes. 

Much  would  remain  to  be  said  about  the  luminous  effects 
produced  in  gases  at  low  or  ordinary  pressures.  With  the  pre- 
sent experiences  before  us  we  cannot  say  that  the  essential 
nature  of  these  charming  phenomena  is  sufficiently  known.  But 
investigations  in  this  direction  are  being  pushed  with  exceptional 
ardor.  Every  line  of  scientific  pursuit  has  its  fascinations,  but 
electrical  investigation  appears  to  possess  a  peculiar  attraction, 
for  there  is  no  experiment  or  observation  of  any  kind  in  the  do- 
main of  this  wonderful  science  which  would  not  forcibly  appeal 
to  us.  Yet  to  me  it  seems,  that  of  all  the  many  marvelous  things 
we  observe,  a  vacuum  tube,  excited  by  an  electric  impulse  from 
a  distant  source,  bursting  forth  out  of  the  darkness  and  illum- 
inating the  room  with  its  beautiful  light,  is  as  lovely  a  phenomen- 
on as  can  greet  our  eyes.  Mote  interesting  still  it  appears  when 
reducing  the  fundamental  discharges  across  the  gap  to  a  very 
small  number  and  waving  the  tube  about  we  produce  all  kinds 
of  designs  in  luminous  lines.  So,  by  way  of  amusement,  I  take 
a  straight  long  tube,  or  a  square  one,  or  a  square  attached  to  a 
straight  tube,  and  by  whirling  them  about  in  my  hand,  I  im'tate 
the  spokes  of  a  wheel,  a  Gramme  winding,  a  drum  winding,  an 
alternate  current  motor  winding,  etc.  (Fig.  34).  Viewed  from  a 
distance  the  effect  is  weak  and  much  of  its  beauty  is  lost,  but  be- 
ing near  or  holding  the  tube  in  the  hand,  one  cannot  resist  its 
charm. 

In  presenting  these  insignificant  results  I  have  not  attempted 
to  arrange  and  co-ordinate  them,  as  would  be  proper  in  a  strictly 
scientific  investigation,  in  which  very  succeeding  result  should 
be  a  logical  sequence  of  the  preceeding,  so  that  it  might  be  guess- 
ed in  advance  by  the  careful  reader  or  attentive  listener.  I 
have  preferred  to  concentrate  my  energies  chiefly  upon  advanc- 
ing novel  facts  or  ideas  which  might  serve  as  suggestions  to 
others,  and  this  may  serve  as  an  excuse  for  the  lack  of  harmony. 
The  explanations  of  the  phenomena  have  been  given  in  good 
faith  and  in  the  spirit  of  a  student  prepared  to  find  that  they 
admit  of  a  better  interpretation.  There  can  be  no  great  harm 
in  a  student  taking  an  erroneous  view,  but  when  great  minds  err, 
the  world  must  dearly  pay  for  their  mistakes. 


PUALICATIONS. 

The  February  Arena  is  another  mammoth  number  of  the  great  progres- 
sive Review.  It  contains  164  pages  and  filled  with  able  papers,  covering  a 
wide  range  of  topics  of  special  interest  to  wide  awake  thinkers  and  earnest 
reformers. 


The  Ontario  Legislature  is  asked  to  grant  incorporation  to  the  Portloek 
and  Desert  Lake  Iron  Mining  and  Railway  Company,  which  proposes  to 
build  an  electric  or  steam  and  electric  railway  from  Portloek,  in  .Algoma, 
northward  to  a  junction  with  the  Northern  Pacific  Railway.  Mr.  lames 
Stobie,  a  well-known  miner,  is  one  of  the  promoters.- 
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An  increase  of  $16,939,  is  shown  in  the  earnings  of  the  Montreal  Street 
Railway  Company  for  the  last  quarter,  as  compared  with  the  same  period 
in  1893. 

The  village  Council  of  Portsmouth,  Ont.,  has  granted  a  franchise  for 
forty  years  to  the  Kingston,  Portsmouth  &  Cataraqui  Company,  for  the 
construction  of  an  electric  railway  on  the  streets  of  the  said  village. 

Toronto  Lodge  of  the  International  Association  of  Machinists  has  adopted 
a  resolution  urging  the  City  Council  to  compel  the  Toronto  Railway  Company 
to  comply  with  the  clauses  of  its  agreement  with  the  city  which  provide 
that  all  plant  required  for  the  use  of  the  railway  shall  be  as  far  a.^  possible 
manufactured  in  the  city  of  Toronto. 

A  special  committee  of  the  County  Council  of  York  has  drafted  an  agree- 
ment between  the  coun'y  and  the  Metropolitan  Street  Railway  Company, 
defining  the  conditions  under  which  the  railway  company  may  extend  its 
lines  to  Richmond  Hill  and  Lake  Simcoe.  The  agreement  is  subject  to  the 
ratification  of  the  council  at  its  next  meeting  in  June. 

The  annual  general  meeting  of  the  Montreal  Park  and  Island  Railway 
Company  was  held  in  Montreal  a  fortnight  ago,  at  which  an  outline  of  the 
operations  of  the  coming  summer  was  presented.  Only  one  change  in  the 
directorate  was  made,  it  being  the  appointment  of  Mr.  J.  S.  Bousquet  in 
the  place  of  Mr.  Morris  Perrault,  whe  resigned  some  three  months  ago. 

The  Hamilton,  Beamsville  and  Grimsby  Electric  Railway  Company's  new 
power  station  at  Stoney  Creek,  the  construction  of  which  is  about  to  be 
commenced  will  be  built  of  brick  and  stone  and  roofed  with  asphalt.  The  size 
of  engine  and  dynamo  room  will  be  40  by  60  feet  and  of  boiler  room  40  by 
30  feet,  with  a  chimney  stack  115  feet  high.  The  plant  will  include  two 
generators  and  two  boilers. 

Information  has  been  received  at  Winnipeg,  that  the  Privy  Council  in 
England  has  given  a  verdict  in  favor  of  the  Electric  Railway  Company  on 
all  points  involved  in  its  dispute  with  the  Winnipeg  Street  Railway,  which 
claimed  to  have  been  granted  a  monopoly  of  the  streets  for  railway  pur- 
poses. As  the  result  of  this  decision,  it  is  said  the  electric  railway  company 
will  at  once  proceed  to  extend  its  lines. 

At  the  request  of  the  City  Council,  the  City  Engineer  of  Toronto  has 
handed  in  a  report  on  the  cost  of  a  single  track  electric  railway  from  Han- 
lan's  to  Ward's  on  Toronto  Island.  It  is  estimated  that  to  construct  a 
single  track  on  the  west  and  south  shores  of  the  island,  rind  equip  the  same 
with  four  motor  cars  and  four  trailers,  would  cost  $50,000,  and  the  cost  of 
operation  would  be  $50  per  day. 

The  Toronto  Railway  Company  has  presented  a  counter  petition  to  the 
Ontario  Legislature  asking  that  the  company  be  not  compelled  to  provide 
shelter  for  the  motormen  as  petitioned  for  by  the  City  of  Toronto,  on  the 
ground  that  such  provision  is  not  contained  in  its  agreement  with  the  city, 
and  that  owing  to  the  use  of  trailers  it  would  be  impracticable  to  work  the 
cars  with  safety  if  vestibules  were  adopted. 

During  the  past  month  the  Board  of  Directors  of  the  Gait  and  Preston 
Street  Railway  awarded  the  fontract  for  the  electrical  construction  of  their 
road  to  Messrs.  Ahearn  &  Soper,  of  Ottawa,  The  contract  for  supplying 
the  engines  and  boilers  for  the  power  house  at  Preston  has  been  given  to 
Messrs.  Goldie  &  McCulIoch,  of  Gait.  Five  cars  will  be  used  on  the  road 
and  will  be  heated  by  electricity  during  the  winter  months.  Tenders  for 
the  erection  of  the  povver  house  will  be  awarded  in  a  few  days. 

A  franchise  has^  been  granted  to  Mr.  W.  R.  Hitchcock  to  build  and 
operate  an  electric  railway  at  Cornwall,  Ont.  The  franchise  provides  for 
the  construction  of  the  road,  to  carry  both  passengers  and  freight,  to  the 
canal,  and  the  entire  length  of  Second  street,  with  spur  lines  to  the  cotton 
and  paper  mills,  a  total  distance  of  about  four  miles.  It  is  the  intention 
to  utilize  the  water  power  at  Sheik's  Island  Dam.  Mr.  Hitchcock  is  now  in 
the  United  States  for  the  purpose  of  organizing  his  company,  the  intention 
being  to  commence  the  construction  of  the  road  in  the  spring.  The  West- 
inghouse  system  will  be  employed.  The  town  council  have  agreed  to  ex- 
empt from  taxation  for  a  period  of  ten  years,  the  plant  and  income  of  the 
company. 

The  annual  report  of  the  Niagara  Falls  Park  and  River  Railway  Com- 
pany has  been  presented  to  the  Legislature.  It  sets  forth  that  after  the 
road  had  gone  into  operation,  the  impossibility  of  handling  the  traffic  with 
a  single  track  became  apparent,  and  the  directors  decided  to  issue  $300,000 
of  additional  stock  for  the  purpose  of  double  tracking  the  line.  $200,000  of 
this  stock  has  been  allotted,  and  all  the  grading  tor  the  second  track  done, 
with  the  exception  of  four  miles.  The  company  have  arranged  for  a  first- 
class  steamboat  connection  between  Buffalo  and  Chippewa,  and  are  antici- 
pating that  a  large  business  will  come  through  this  Buffalo  connection. 
The  receipts  of  the  road  from  the  time  of  its  going  into  operation,  on  the 
first  of  July  last,  to  the  close  of  the  season,  was  $58,064.08,  and  the  expenses, 
$39.i3S-°6- 

Some  time  ago,  the  council  of  the  Township  of  York  passed  a  by-law 
granting  a  bonus  of  $20,000  to  the  Toronto  and  Richmond  Hill  Street  Rail- 
way Company,  on  condition  that  certain  construction  work  was  to  be  com- 
pleted by  the  7th  day  of  March  of  the  present  year.  Shortly  afterwards 
some  of  the  property  owners  along  the  rou'e  took  action  in  the  courts  to 
prevent  the  construction  of  the  road,  and  the  legal  proceedings  thus  taken 
interfered  with  the  floating  of  the  bonds  of  the  company,  and  consequently 
prevented  them  from  completing  the  amount  of  construction  called  for  by 
the  bonus  by-law.  At  a  recent  meeting  of  the  Township  Council,  the  by- 
law granting  the  bonus,  was  revoked  on  the  ground  that  the  railway  com- 
pany had  failed  to  fulfil  its  part  of  the  agreement.  The  company  there- 
upon presented  a  petition  to  the  Legislature,  setting  forth  that  the  actions 
which  had  been  taken  against  it  in  the  courts  had  made  it  impossible  to 
proceed  with  construction  and  asking  that  the  time  for  completing  the  rail- 
way be  extended  for  two  years,  and  that  the  by-laws  passed  by  the  Town- 
ship Council  granting  the  bonus,  be  declared  valid  and  binding.  The 
Legislature  has  acceded  to  the  company's  petition. 


Engineers  are  often  slow  in  adopting  changes  in  their  boiler  settings,  and 
with  so  many  plans  that  are  urged  to  their  attention,  and  often  of  little 
value,  it  is  perhaps  wise  to  be  cautious,  but  we  have  often  wondered  why 
they  do  not  take  more  kindly  to  removable  fire-door  arches.  When  the 
arch  overhead  burns  out  it  is  a  source  of  danger  and  considerable  expense 
to  replace  the  arch  with  a  new  one  or  to  repair  it.  There  are  devices  that 
will  not  burn  ont  and  must  pay  for  themselves  in  time,  not  only  by  the 
actual  saving  in  the  expense  of  constantly  renewing  the  arches,  but  in  the 
renewed  safety  and  lengthened  life  of  the  boiler. 


USEFUL  HINTS. 

Some  recent  figuring  on  the  cost  of  power  conveyed  by  water  shows  that 
the  greater  the  pressure  the  cheaper  in  proportion  becomes  the  expense  or 
cost.  For  example,  water  at  100  pounds  pressure  costs  about  double  what 
water  at  700  pounds  pressure  will,  estimating  in  both  cases  by  the  energy  or 
work  the  water  will  perform.  This  is  a  curious  result,  and  an  interesting 
problem.  The  water  and  the  pressure  upon  it  are  different  elements.  The 
amount  consumed  for  a  given  duty  is  inversely  as  the  pressure. — Power. 

Steel  and  Iron  Tubes. — Quite  an  important  discussion  took  place 
before  the  Master  Mechanics'  Association  at  its  recent  Saratoga  meeting  on 
the  character  or  merits  of  steel  and  iron  tubes  respectively.  It  was 
announced  in  a  report  on  this  subject,  that,  in  the  case  of  a  large  number  of 
steel  tubes,  the  results,  so  far  as  wear  is  concerned,  have  been  unfavorable. 
The  following  definite  experiment  was  cited:  An  engine  was  equipped  with 
114  iron  tubes  and  113  steel  tubes,  Dec.  20,  1890.  The  iron  tubes  were 
placed  on  one  side  of  the  centre  and  the  steel  tubes  on  the  other  side  of  the 
centre  of  the  boiler,  the  tubes  being  divided  by  a  vertical  line  through  the 
centre  of  the  flue  sheet.  At  the  expiration  of  fifteen  months  the  flues  were 
all  removed,  the  condition  of  the  tubes  being  such  that  seventeen  of  the  iron 
ones  were  condemned  on  account  of  pitting  and  corrosion,  while  sixty-four 
of  the  steel  tubes  were  condemned  for  the  same  defect,  the  inferiority  of  the 
latter  being  thus  largely  in  excess  of  the  iron  tubes. 

When  a  pound  of  water  is  turned  into  steam  it  will  occupy  very  much 
less  space  as  the  pressure  increases  ;  therefore,  one  cylinderful  of  steam  at 
high  pressure  will  weigh  a  great  deal  more  than  a  cylinderful  at  low  pres- 
sure ;  the  amount  of  heat  required  to  make  a  given  cylinderful  of  steam 
increases  with  its  pressure  and  consequently  its  weight ;  that  there  is  more 
heat  in  a  radiator  full  of  high  pressure  steam  than  low-pressure  steam,  be- 
cause of  above  fact  ;  that  the  temperature  of  steam  increases  with  tlie  pres- 
sure ;  that  the  temperature  at  which  water  will  boil  increases  with  the  pres- 
sure and  equals  the  temperature  of  the  steam  formed  from  it ;  that  the 
latent  heat  of  steam  is  less  as  the  pressuie  increases;  that  when  steam  leaves 
a  cylinder  it  has  in  it  an  amount  of  latent  heat  according  as  the  pressure  of 
the  steam  is  greater  or  less ;  that  it  could  not  leave  as  steam  unless  this 
latent  heat  was  in  it,  as  this  heat  must  be  in  it  or  it  would  be  water ;  that 
this  latent  heat  can  be  obtained  outside  the  engine  foi  heating  purposes 
when  the  steam  is  condensed  to  water ;  that  in  being  so  condensed  it  occu- 
pies a  materially  smaller  space  and  creates  a  partial  vacuum  in  the  space  it 
had  previously  occupied ;  that  steam  at  a  certain  pressure  has  a  certain 
sensible  temperature,  and  is  then  known  as  saturated  steam,  but  that  this 
temperature  can  be  increased  by  the  addition  of  heat  directly  to  the  steam 
itself,  when  it  becomes  known  as  superheated  steam. 


TBADE  NOTES. 

Messrs.  Ahearn  &  Soper,  of  Ottawa,  report  the  following  recent  sales  of 
Westinghouse  apparatus  :  a  650  light  alternating  plant  for  Chesley,  Ont. , 
two  15  K.  W.  contmuous  current,  slow  speed  dynamos  to  the  Richelieu  and 
Ontario  Navigation  Co. ,  for  use  on  their  steamers  ;  a  650  light  alternating 
current  plant  to  Mr.  Brosseau.  of  the  St.  Hyacinthe  Gas  Co.  A  sale  has 
also  been  made  of  a  1000  light  alternator  for  Windsor,  N.  S. ,  including  the 
street  lighting  system,  wire,  transformers,  panel  switchboard  and  all  ap- 
purtenances. 

Readers  will  notice  by  our  advertising  columns  that  Mr.  John  Forman  has 
secured  the  Canadian  agency  for  some  of  the  most  reliable  manufacturers 
of  electric  appliances  in  England.  He  intends  opening  out  in  the  store  No. 
650  Craig  street,  Montreal,  where  he  will  have  one  of  the  best  assorted 
stocks  of  electrical  goods  in  Canada  including  the  highest  class  of  English 
fittings  and  all  the  latest  novelties  of  English  manufacture.  His  intention 
is  to  do  a  first-class  electrical  supply  business  and  the  names  of  the  firms  he 
represents  are  a  sufificient  guarantee  that  everything  in  stock  will  be  of  the 
very  best  quality. 

The  F.  E.  Dixon  Belting  Company,  of  Toronto,  has  just  issued  a  valuable 
handbook  of  useful  information  relating  to  the  use  of  leather  belting.  The 
book  contains  a  large  amount  of  valuable  data  which  has  been  put  in  con- 
venient form  for  the  use  of  engineers  and  others  who  are  Called  upon  to 
make  use  of  belting  under  a  great  variety  of  conditions  and  circumstances. 
This  information,  Mr.  Dixon  informs  us,  has  been  carefully  collected  during 
a  period  of  many  years,  and  its  accuracy  thoroughly  inquired  into  and 
proved.  In  addition,  the  book  contains  flattering  testimonials  from  a  num- 
ber of  substantial  business  firms  throughout  Canada  as  to  the  excellent 
quality  of  the  belting  manufactured  by  this  company,  some  of  which  is 
declared  to  have  been  in  use  upwards  of  twenty  years,  and  is  apparently 
good  for  several  years  more  service.  We  notice  that  the  company  have 
recently  established  a  branch  house  at  13  Lemoine  street,  Montreal. 

The  attention  of  electric  lighting  companies  and  others  using  arc  lamps  is 
called  to  the  announcement  in  our  advertising  pages  of  the  Exact  Arc  Lamp 
Company  of  Canada,  Hamilton,  Ont.  This  company  have  the  exclusive 
right  to  manufacture  in  Canada  the  Exact  arc  lamp,  the  invention  of  Mr. 
Irish,  the  construction  of  which  differs  very  materially  from  that  of  the  types 
of  lamps  generally  in  use.  These  lamps  are  equipped  with  a  very  ingenious 
thermal  regulator.  They  have  no  magnets  or  solonides,  regulation  being 
effected  by  the  contracting  of  a  strip  of  metal.  As  the  arc  becomes  longer 
from  the  burning  of  the  carbon  the  decreased  current  heats  the  metal  less, 
which  contracts  and  permits  the  carbon  to  feed  down  or  viee  versa.  The 
regulation  clutch  is  constructed  on  a  differential  principle,  is  very  simple  in 
construction  and  enables  the  lamp  to  furnish  an  absolutely  steady  light. 
The  mechanism  is  equally  applicable  to  direct  or  alternating  circuits,  and 
greatly  reduces  the  singing  when  used  with  the  latter.  The  new  lamp  is 
interchangeable  from  arc  to  incandescent  circuits  and  vice  versa.  The 
Canadian  manufacturers  will  be  pleased  to  furnish  all  particulars  regarding 
the  new  lamp.  ■ — 

The  Dodge  Wood  Split  Pulley  Co.,  of  Toronto,  are  recently  in  receipt  of 
the  following  letter  of  endorsation  from  the  E.  B.  Eddy,  Co.,  of  Hull,  Que., 
which  speaks  for  itself : 

Hull,  Canada,  12th  February,  1894. 
Messrs.  Dodge  Wood  Si'Lit  Pulley  Co,,  Toronto,  Ont. 

Dear  Siks! — Replying  to  the  requcs  contained  in  your  letter  of  the  9th  inst.  as  to 
how  we  are  pleased  with  the  rope  drive  system  put  into  our  mills  by  you,  we  w^uld 
say  that  some  four  years  ago  we  put  in  a  small  rope  drive,  about  20  H.  P.  A  year 
:.nd  a  half  ago  we  put  in  three  drives,  each  500  H.  P,,  whereas  last  year  we  put  in 
one  400  H.  P.,  one  300  H.  P.,  and  one  200  H.  P.,  all  of  which  arc  giving  us  good 
satisfaction.  For  main  drives  or  long  distances,  (or  transmitting  of  power,  we  think 
there  is  nothing  to  equal  these  drives.  We  would  recommend  them  to  any  person 
requiring  similar  power. 

Yours  truly, 

(signed)     The  E.  B.  Eddy  Co. 


April,  1894 
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ID  OFFi: 

65  to  71  Front  Street 
West. 

TORONTO,  ONT. 


CAPITAL, 

ai,500,000. 


Canadian 
General 
Electric 
Company 


FACTORIES : 

Peterborough,  Ont. 


Branch  Offices  and 
Warerooms : 

124  Mollis  Street, 
HALIFAX,        -       N.  S. 

1802  Notre  Dame  St., 
MONTREAL,    -  QUE. 

350  Main  Street, 
WINNIPEG,     -  MAN. 

Granville  .Street, 
VANCOUVER,     -     B.  C. 


ILiIlVIITJBD. 


Thomson-Houston  Street  Railway  Generators  and  Motors 

(Same  as  built  by  us  for  Niagara  Falls  Park  &  River  Railway.) 


Thomson-Houston  Systems  of  Alternating  Current  Apparatus 
for  Incandescent  Lighting. 

Edison-Systems  of  Low-Tension  Direct  Current  Apparatus 
for  Incandescent  Lighting. 

Electric  Arc  Lighting  Apparatus.    Electric  Mining  Apparatus. 

Apparatus  for  Long  Distance  Transmission  of  Power. 


We  Manufacture  in  Canada  Every  Description  of  Electrical  Machinery  and  Electrical  Supplies. 


INSULATED        TRANSFORMERS  INCANDESCENT 


WIRES 


FOR  ELECTRICAL  USES 


Our  wire  factory  is  one  of  the  best 
equipped  on  the  continent. 

We  manufacture  every  description 
of  insulated  wires  and  cables,  and  our 
large  production  enables  us  to  offer 
special  values. 

We  desire  at  this  season  to  call 
attention  to  our 

Standard  Weatherproof  Wires, 
White  Weatherproof  Wires, 
Rubber  Covered  Wires, 
Magnet  Wires, 

Ofiiee  and  Annunciator  Wires, 
Flexible  Incandescent  Ligrht 
Cords. 

Our  solid  core  Rubber  Covered  Wire 
has  the  best  insulation  resistance,  best 
quality  of  rubber,  and  gives  the  most 
general  satisfaction  to  users. 


To  no  other  class  of  apparatus  can 
the  axiom  that  "the  best  is  the  cheap- 
est" be  more  truly  applied  than  to 
electrical  machinery  and  appliances. 
To  transformers  does  this  especially 
apply.  It  will  pay  you  to  buy  the  best 
jn  the  market,  and  we  now  offer  you  the 
very  best  at  such  a  reduced  price  that 
the  essentials  of  quality  and  efficiency 
are  combined  with  extremely  low 
prices,  which  is  rendered  possible  only 
by  the  introduction  of  improved  labor- 
saving  machinery,  added  to  a  large 
increase  in  our  output. 

The  Transformer  we  offer  is  the  im- 
proved type  F.  Thomson-Houston  de- 
sign, celebrated  for  its  high  efficiency 
and  perfect  regulation. 

The  following  points  in  a  Trans- 
former are  all  essential  :  (i)  Perfect 
safety  ;  (2)  high  efficiency  ;  (3)  good 
regulation  ;  (4)  sm.all  core  loss  ;  (5) 
convenience  in  installation. 

These  are  attained  in  the  New  Type 
F.  Oil  Insulated  Transformers  (which 
we  are  now  manufacturing  at  our  works 
at  Peterborough,  Ont.),  in  a  greater 
degree  than  any  other  upon  the  market. 


LAMPS 


We  have,  during  the  past  two  months 
made  such  changes  and  improvements 
in  our  methods  of  manufacture,  and  in 
I  the  general  appearance  of  our  lamps, 
I  that  we  offer  you,  with  confidence,  a 
§  lamp  that  we  are  assured  is  now  su- 
f  pevior  to  any  other  in  the  market. 

We  h  ave  adopted  an  entirely  new 
method  of  treating  and  handling  our 
carbons,  and  have  so  improved  our 
methods  of  inspecting  and  testing 
throughout  each  department  and  pro- 
cess that  all  inherent  defects  are 
eliminated  before  the  lamps  are  passed 
for  shipment. 


Write  to  nearest  office  for  prices 
and  discounts. 


Price  list  and  discounts  furnished 
on  application. 


OUR  L  IMP  SOCKETS  ARE  THE  BEST  AND  CHEAPEST  IN  THE  MARKET. 
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SPARKS. 

Inprovements  to  the  Nanaimo,  B.  C,  electric  light  plant  are  contein- 
'  plated. 

The  Carberry,  Man.,  electric  light  plant  has  been  sold  to  Mr.  Wm.  Mc- 
Millan. 

The  Bell  Telephone  Company  have  installed  an  electric  fire  alarm  system 
at  Owen  Sound.  Ont. 

A  deposH  of  mica  of  excellent  quahty  is  said  to  have  been  discovered  not 
far  from  Rat  Portage. 

The  Royal  Electric  Co.,  of  Montreal,  will  install  an  incandescent  plant 
for  the  town  of  Mitchell,  Ont. 

The  Legislature  of  British  Columbia  is  asked  to  grant  incorporation  to 
the  Consolidated  Railway  and  Light  Company. 

Mr.  H.  N.  Rorison  has  purchased  the  electric  light  plant  at  Mcose  Jaw, 
N.  W.  T.    A  number  of  improvements  are  in  contemplation. 

We  regret  to  learn  that  one  of  our  Hamilton  subscribers,  Mr.  W.  R.  Cor- 
nish, engineer,  recently  had  a  very  narrow  escape  from  suffocation  by  coal 
gas. 

Mr.  Geo.  Black  gave  an  interesti.ng  address  before  the  members  of  the 
Young  Men's  Christian  Association  of  Hamilton,  recently,  on  "  Electricity 
at  the  World's  Fair." 


Damage  to  the  extent  of  about  $10,000  was  caused  by  an  ice  jam  which 
carried  away  part^of  the  dam  at  Caledonia,  Ont.,  on  the  6th  of  March,  and 
rendered  inoperative  the  electric  light  plant. 

An  expert  electrician  has  been  employed  by  the  City  Council  of  Victoria, 
B.  C,  to  examine  into  and  report  upon  the  cond  tion  of  the  city  lighting 
plant,  with  the  object  of  having  it  put  into  a  condition  of  efiftciency. 

The  installation  of  an  electric  light  plant  at  Aurora,  Ont.,  is  being  pro- 
ceeded with  as  rapidly  as  possible.  The  contract  for  the  electric  light 
station  and  power  house  has  been  awarded  to  Mr.  Walter  Machell.  "The 
building  will  be  of  brick  and  will  be  situated  on  Tyler  street. 

Messrs.  E.  O.  Champagne,  city  boiler  inspector,  O.  E.  Granberg  and  E 
Manney,  of  Montreal  ;  W.  Laurie,  of  Maskinonge,  and  F.  Grenden  and  J. 
Samson,  of  Quebec,  have  been  appointed  a  Provincial  Board  of  Boiler  In- 
spectors to  examine  candidates  and  grant  certificates  as  boiler  inspectors. 

A  bill  is  now  before  the  Ontario  Legislature  to  authorize  the  amalgamation 
of  the  various  electric  lighting  companies  at  Ottawa.  Should  the  bill  pass 
the  Legislature,  as  it  is  believed  it  will,  the  amalgamation  will  go  into  effect 
on  the  first  of  June  next.  It  is  reported  that  Mr.  Berkley  Powell,  the  pre- 
sent manager  of  the  Standard  Electric,  Company,  will  in  all  probability  be- 
come the  manager  of  the  new  concern.  It  is  also  said  that  a  decision  has 
been  come  to  that  under  the  amalgamation,  the  cost  of  lighting  shall  not  be 
increased,  but  if  possible  reduced. 


-  -  John  Forman  -  - 


65o  Craig  Street 


Montreal 


AGEJSIT  IN  CANADA  FOR 


The  Edison  &  Swan  Electric  Light  Co.,  Limited, 

X^ondLon.,  Cn^lskincl, 

MANUFACTURERS  OF  ALL  KINDS  OF  ELECTRIC  APPLIANCES 


Crompton  &  Co.,  Ltd.,  Chelmsford,  England, 

MANUFACTURERS  OF  DYNAMOS,  MOTORS,  ARC  LAMPS,  &C. 


Crompton  &  Howell  Electric  Storage  Co.,  Ltd., 

STORAGE  BATTERIES 


The  Hungarian  Incandescent  Lamp  Co.,  Ltd., 

INCANDESCENT  LAMPS,  ETC. 


TORONTO  ELECTRIC  MOTOR  CO. 

MANUFACTUHERS 

Dynamos  and  Motors 

AKf;    LAMPS    FOK    INC  ANDKSCliNT  CUKRENT. 
KKI'AII'.ING  A  SI'F.CI AI.TY. 

107  fltlelaide  St.  W.  -  Toronto,  Ont. 


ELECTRIC 
WATER  WHEEL 
GOVERNOR 


PA  TENTED. 

Variations  in  speed  de- 
tecied  by  fast  running, 
sensitive  Goveinor  Balls. 
Gate  movement  instantly 
set  in  operation  by  elec- 
tric current.  Quick  and 
powerful  action. 


Write  for  particulars. 


WM.  KENNEDY 
&SONS 

Ov,'en  Sound,  Ont 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 


April,  1894 


CANflDIfilSl    ELiECTfJICAL  I>JEWS 


V. 


SPARKS. 

The  Brantford  Electric  Light  and  I'ower  Company  have  several  times  of 
late  suffered  damage  by  reason  of  floods.  On  the  6th  of  March,  part  of 
their  embankment  was  carried  away,  and  for  a  time  the  total  destruction  of 
their  plant  appeared  to  be  miminent. 

Application  is  being  made  for  incorporation  by  the  T.  W.  Ness  Electric 
Company,  of  Montreal.  The  applicants  are  Messrs.  T.  W.  Ness,  T.  H. 
Davidson,  J.  L.  Rankin,  J.  E.  Adams  and  M.  W.  McLaren.  The  capital 
stock  of  the  company  is  to  be  $150,000. 

The  shareholders  of  the  Montreal  Street  Railway  Company  have  resolved 
to  increase  the  capital  stock  of  the  company  from  $2,000,000  to  $4,000,000 
and  have  empowered  the  directors  to  issue  new  bonds  for  this  purpose  at 
such  times  and  in  such  amounts  as  they  may  see  fit. 

Messrs.  A.  A.  Wright  &  Company's  electric  lighting  station  at  Renfrew, 
Ont. ,  is  said  to  be  one  of  the  best  arranged  and  kept  in  Eastern  Ontario, 
everything  about  the  place  being  maintained  in  a  condition  of  perfect  clean- 
liness. The  credit  for  this  is  largely  due  to  Messrs.  John  Stuart,  Wm. 
Wherry  and  Howard  Wright,  who  are  in  charge  of  the  station. 

Messrs.  Louis  Cote,  Paul  Ryan,  Jean  Baptiste,  Lalime,  and  Jean,  T. 
Godbout,  of  St.  Hyacinthe,  Que.,  and  Antoine  M.  Morin,  of  Paris,  are  ap- 
plying for  incorporation  as  "La  Compagnie  des  Bouvoirs  Hydrauliques  de 
St.  Hyacinthe."  The  object  of  the  company  is  the  production  and  sale 
of  light,  heat  and  motive  power  produced  by  electricity.  The  capital  stock 
will  be  $50,000.    The  gentlemen  above  named  will  be  the  first  directors. 


A  company  is  being  formed  to  utilize  the  Falls  at  Chateau  Richer  for  the 
purpose  of  supplying  electric  light  to  that  town  and  .St.  Anne  de  I'eaupre. 

A  bill  has  passed  the  Ontario  Legislature,  which  gives  the  London  Street 
Railway  Company  a  thirty  three  yeasr'  franchise  over  the  streets  of  the 
village  of  London  West. 

The  Bell  Telephone  Company  will  establish  a  new  central  station  at  St. 
Roch,  a  suburb  of  Quebec  city,  and  have  had  plans  prepared  by  the  local 
manager,  Mr.  Dauphin,  for  a  new  building  to  be  erected  at  the  corner  of 
Caron  and  Charest  streets  for  the  purpose. 

At  a  special  meeting  of  the  shareholders  of  the  Merchants'  Telephone 
Company,  of  Montreal,  the  directors  were  authorized  to  dispose  of  the 
balance  of  the  capital  stock  of  the  Company,  amounting  to  $20,000.  It  is 
stated  by  the  President,  Mr.  F.  X.  Moisan,  that  the  company  has  no  inten- 
tion of  selling  out  to  the  Bell  Company. 

The  Brockville  Gas  Light  Company  is  applying  to  the  Ontario  Legisla- 
ture for  authority  to  change  the  name  of  the  company  to  "  The  Brockville 
Light  and  Power  Company,  Limited,"  to  increase  the  capital  stock  to  $250,- 
000,  and  to  make  the  charter  of  incorporation,  which  expires  in  nine  years, 
perpetual. 

Application  will  be  made  to  the  Dominion  Parliament  for  an  act  to  in- 
corporate "  The  Dominion  Gas  and  Electric  Company."  with  headquarters 
at  Winnipeg.  The  capital  stock  of  the  company  will  be  $i, 000, 000.  This 
is  said  to  be  the  first  step  toward  the  consolidation  of  the  Winnipeg  Street 
Railway  and  the  Manitoba  Gas  and  Electric  Light  Company. 


HA  WORTH  BELTING  CO. 

MAKERS  OF  ALL  THE  WIDE  DOUBLE  LEATHER  BELTS 

Used  in  transmitting  power  for  the 

TORONTO,    HAMILTON,    BRANTFORD,    KINGSTON,    PETERBORO',  WINNIPEG, 

and  VICTORIA,  B.  C, 

ELECTRIC  RAILWAYS 

OFFICE  AND  FACTORY:  9  AND  11  JORDAN  STREET, 

TORONTO 


THE  CANADIAN  LOCOMOTIVE  &  ENGINE  CO.,  Ltd. 

KINGSTON,  -  ONTARIO. 


MANUFACTURERS  OF 


Locomotive,  Marine  and  Stationary  Engines 


Armington  &  Sims'  High  Spf.ed  Engine  for  Electric  Light  Plant,  etc. 

NOTICE. 

The  Canadian  Locomotive  &  Engine  Co.,  Limited,  of  Kingston,  Ontario,  have  the  exclusive  license 
for  building  our  Improved  Patent  High  Speed  Engine  for  the  Dominion  of  Canada,  and  are  fur- 
nished by  us  with  drawings  of  our  latest  improvements. 
Provid^lnce,  R.I.,  Nov.  i8ih,  1889.  (Signed)        ARMINGTON  &  SIMS, 


THE 

HAZLETON 
BOILER. 

The 

Handiest, 
Safest, 
and 
Most 
Economical 
^  Boiler. 


"CYCLE"  GAS  ENCINE 

IMPULSE  EVERY  REVOLUriON  without 
a  separate  pump.    NO  SLIDE. 


Descriptive  Catalogues  of  the  above  on  application. 
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MOONLIGHT  SCHEDULE  FOR  APRIL. 


Day  of 
Month. 

T  ipht 

Extinguish. 

No.  of 
Hours. 

H.M. 

H.M. 

9.40 

I  

P.  M.  6.50 

A.  M.  4.30 

9.40 

2  

11  6.50 

,1  4.30 

9.30 

3  

H  7.00 

II  4-30 

9-30 

4  

II  700 

II  4-30 

9-30 

5  

II  7.00 

II  4.30 

9-30 

6   

II  7.00 

II  4.30 

9-30 

7  ... 

II  7.00 

II  4-3° 

9.40 

8 

II  7.00 

II  4.40 

9.00 

9  

1,  7.50 

1,  4.50 

6.30 

10  

11  10.20 

II  4-50 

5.40 

II  

II  II. 10 

,1  4.50 

5.10 

12  

II  11.40 

II  4-50 

13  

1.  4-50 

\ 

14  

A.M.  12.30 

J  4.20 

15  

,1  1.30 

II     4.50  ■ 

3.20 

16  

II  2.30 

,1     4.  so 

2.20 

17  

18  

II  2.50 

No  light. 

II  5.00 
No  light. 

2.10 

19  

No  light. 

No  light. 

20   

No  light. 

No  light. 

21  

P.  M.  7.20 

P.  M.  9.40 

2.20 

22  

II  7.20 

II  10.10 

2.50 

23  

II  7.20 

II  11.00 

340 

24  

II  7.20 

II  11.50 

4-30 

25   

II  7.20 

A  M  I  /in 

5  20 

26  

1,  7-30 

II  1.20 

5.50 

27  

II  7.30 

II  1.50 

6.20 

28  

II  7-30 

1.  2.30 

7.00 

29   

"  7-30 

II  3.10 

7.40 

.30  

II  7.30 

II  4.00 

8.30 

Total, 

169.00 

The  Council  of  Nanaimo,  B.  C. ,  Is  considering  the  purchase  of  an  electric 
light  plant. 


2518  &'2520  NoTIt'EJ7AMEST125  BAY  ST. 


PERSONAL. 

At  the  recent  annual  convention  of  the  National  Electric  Light  Associa- 
tion of  the  United  States,  held  at  Washington,  Mr.  Frederic  NichoUs, 
manager  of  the  Canadian  Geneial  Electric  Company,  was  elected  to  the 
office  of  second  vice-president.  We  congratulate  Mr.  Nicholls  upon  this 
recognition  of  his  ability,  and  the  National  Association  upon  the  wisdom  of 
its  choice. 

We  learn  that  W.  A.  Johnson,  for  ten  years  General  Manager  of  the  Ball 
Electric  Light  Co.,  Ltd. ,  of  Canada,  and  who  has  since  the  sale  of  the 
Ball  factory  to  the  Canadian  General  Electric  Co.  acted  as  general  agent 
for  the  latter,  has  terminated  his  engagement  with  said  company,  and  will 
enter  into  business  again  on  his  own  account  and  engage  in  electric  con- 
tracting, engineering  and  installation  work. 


The  citizens  of  Belleville,  Ont. ,  are  agitating  for  an  electric  railway.  The 
Mayor  estimates  the  cost  of  construction  at  $24,000. 

We  have  received  from  Mr.  C.  W.  Chadwick,  of  Rat  Portage,  Ont. 
samples  of  white  mice  of  excellent  quality  from  deposits  recently  discovered 
in  that  locality. 

The  Bell  Telephone  Co'y 

OF  CANADA,  LTD. 

MANUFACTURES  AND  HAS  FOR  SALE  EVERY  DESCRIPTION  OF 

TELEPHONIC  ^t"h^r  ELECTRICAL  APPARATUS 

LINE  MATERIAL  AND  SUPPLIES. 

Will  furnish  tenders  for  supplying  Warehouses,  Public  Buildings,  Hotels, 
and  Dwellings  wi 

PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS, 
BURGLAR  ALARMS,  HOTEL,  ELEVATOR  AND 
OTHER  ANNUNCIATORS,  HOTEL  ROOM  AND 
FIRE  CALL  BELLS,  ELECTRIC  BELLS,  PUSH 
 BUTTONS,  ETC  

Will  also  furnish  tenders  to  Cities,  Towns  and  Villages  for  Fire  Alarm 
AND  Police  Patrol  Systems. 

Catalogues  will  be  furnished  on  application. 


Sales  Department  : 

MONTREAL : 
Bell  Telephone  Building, 
367  Aqueduct  Street. 

TORONTO : 
Bell    Telephone  Building, 
37  Temperance  Street. 

HAMILTON  : 
Bell   Telephone  Building, 
Hughson  Street. 

OTTAWA  ; 
Bell    Telephone  Building, 
Queen  Street. 

QUEBEC : 
Bell  Telephone  Building, 
St.  John  and  Palace  Streets. 

WINNIPEG: 
P'orrest  Block,  Main  Street. 


THE  EXACT  ARC  LAMP 


NON-IVTAGNETIC 


Direct- Incandescent  or  Alternating  Circuits. 


IT 


For  indoor  lighting. 


IS  WITHOUT  A  COMPETITOR  ON  ALL  CIRCUITS  SINGLY  OR  IN  SERIES. 

It  is  not  affected  by  the  flashing  of  machine. 
IT  CAN  BE  REPAIRED  BY  ANY  ONE. 

It  is  much  more  reliable  in  action  and  would  save  the  cost  of  patrolmen. 

The  eneigy  expended  on  the  electro  magnets'  mechanisin  to  operate  most  arc 
lamps  is  utilized  in  THE  EXACT  to  enhance  its  candle  power.  Its  resistance  is  lower 
than  any  other  lamp. 

By  using  this  lamp  all  the  requirements  of  a  city  for  power  arc  and  incandescent 
lighting  may  be  met  by  an  alternating  plant,  thereby  saving  cost  of  direct  generators, 
engines,  shafting,  line  construction  and  maintenance  of  same,  thus  reducing  the  cost  of 
installing  and  maintenance  nearly  fifty  per  cent. 

One  lamp  can  be  burned  on  a  5  light  transformer  and  from  25  volts  up. 

To  Eleetpic  Lighting  Companies-^'       P'^y           "^^'"'"^  ''"'^ 
"       "  purchase  direct  from  us  

The  Garney-Tilden  Co.,  Ltd  .        ^XACT  ARC  LAMP  CO.  of  Canada 

Sole  Manufacturers  I  /  l    o.l  n         /ij«»ii-ro«i  nn-r 

under  the  W.  E.  Irish  Patents.  '^o/in  St.  North,  HAMILTON,  ONT. 

CORRESPONDENCE  SOLICITED. 


For  street  lighting. 
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vn. 


Thomas  Ahearn. 


Warren  Y.  Soper. 


Contracting  Electrical  Engineers 

>h  ^ 


AHEARW  &  SOPER 

CANADIAN  REPRESENTATIVES  OF  THE 

Westinghouse  Electric  &  Mfg.  Go. 


STANDARD 


R'Y  MOTOR 


Railway  Managers  who  have  had  practical  experience  with  our  Motors  and  Generators  pro- 
nounce them  the  Best  in  the  Market.  They  embody  all  the  requirements  demanded  by 
electric  railway  practice. 

Efficiency,  Durability,  Easy  Operation, 

Least  Cost  of  Repairs,  Noiseless  in  Use, 

and  Perfect  Mechanical  and  Electrical  Construction. 

The  Westinghouse  Alternator  is  the  only  Alternator 
of  its  type  in  which  the  Armature  Coils  are  removable 
and  may  be  kept  in  stOCk.  Coils  are  lathe  wound,  thereby  securing 
the  highest  insulation.    All  armatures  are  iron  clad. 


FOR  ESTIMATES  AND  FURTHER  INFORMATION,  ADDRESS 


AHEARN  &  SOPER 


011k\Nk 
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PACKARD  LAMP  CO. 

(LI1VIITEI>) 

.  .  .  MANUFACTURERS  OF .  . . 

STRICTLY  HIGH  GRADE 
INCANDESCENT  LAiMPS 

We  can  supply  you  with  a  fully  guaranteed 
lamp  in  any  candle  power  from  5  to  500  c.  p., 
in  any  voltage  and  to  fit  any  socket  


WRITE  us  EOR  PRICES  AND  EURTHER  INFORMATION. 
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ROBB.ARMSTRONG  AUTOMATIC 

ENGINES 

SIMFLE  and  COMPOUND. 

These  Engines  have  the  most  simple  and  most 
perfect  fly  wheel  governor  in  use. 


ROBB  ENGINEERING  CO.,  Ltd. 

Amherst,   -    Nova  Scotia, 

The  Canadian  Office  &  School  Furniture  Co. 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium  for  advertise- 
ments for   *  Tenders.' 


I 


jCAN/lDIANCOf^TRACTRECORDl 

V  TORONTO.  3: 


If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware  meFChants  and  manufae- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 

J.  B.  MCLEAN  CO.,  Ltd. 

PUBLISHERS 

10  Front  St.  E.        -  Toronto. 


DiKEC  roKs  : 
John  Morrison,  Esq. 
T.  H.  Purdom,  Esq. 


E.  Jones  Park,  Q.  C. 
Pi  esideiit. 

F.  A.  Fitzgerald,  Eni 
Vice-Presidtnt. 

Hon,  David  Mils  MP 


J.  H.  KILLEY,  Consulting  Engineer. 

Subscribed  Capital,  $200,000. 


JAME.S  LAUT, 
.\iana(;eh. 


JOHN  FAIRGRIEVE  Chief  Inspector. 
Full  Covernment  Deposit. 


Hill  Patent  Friction  Pulleys 


AND  CUT  OFF  COUPLINGS 

For  Electric  Light  Stations  and  all  purposes  where  intermittent  power  is  required. 


Miller  Bros.  &  Toms, 

(Successors  to  miller  Bros.  &  MiTcliell) 

Toronto  Office :  74  York  Street.  MONTREAL,  QUE. 

ESTABLISHED  1809. 


YDLCAWZED  FIBRE  CO.  — —  — 

so.  «.u..cxt,..s  0.  HARD  VULCANIZED  FIBRE 

In  Sheets,  Tubes,  Hods,  Sticks  and  special  sJiaj^es  to  onlev.   Colovs,  lied.  Black  and  Gvey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 

Factoru:  WILMINGTON,  DEL.  OFFICE.:  14  DEY  SL,  NE,W  YORK. 
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C.  W.  HENDERSONJMMffiiyoniraMOLELECTRiCAL  Supplies 


ESTIMATES  FURNISHED  FOR 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Batteries,  Doctors'  and  Dentlsts'  Electrical  j  . 
Apparatus  and  Machinery.  a^>^ 
Electric  and  Gas  Fixtures.  -'" 
Buckeye  Incandescent  Lamps. 

Somoff's  Fancy  and  Miniature  Incandescent  Lamps. 


44  gleury  Street   . 

{CORNER  JURORS) 

"  .  .  .  .  MONTREAL 


LAMKIN  PATENT 


STEAM  PIPE  AND  BOILER  COVERINGS 


Asbestos  Goods  Steam  Puckinffs 

Cotton  Waste  ■     Gaskets,  ^c.,  &e. 

Largest  and  Best  Assortment  i.v  Canada. 

Canadian  Mineral  Wool  Co.,  Ltd.     -     122  Bay  street,  Toronto. 

Telephone  2376. 


LONDON  MACHINE  TOOL  CO., 

ILiON^OON^,  -  ONTARIO, 

manufacturers  of 

Machinist  Sl  Brass  Finishers'  Tools 

A.  B.  WILLIAMS,  General  Aqent,  TORONTO,  ONT. 

It  is  no  longer  necessary  to  import  Carbon  Points. 

THE  PETERBOROUGH  CARBON  AND  PORCELAIN  CO. 

(LIIJVCITEID) 

....  can  furnish  them  equal  to  any  in  the  world,  as  they  are  .... 

MANUFACTURERS  OF 

Carbon  Points  for  all  Systems  of  Arc  Light,  Battery  Plates,  Carbon  Brushes, 
AND  ALL  KINDS  OF  PORCELAIN  FOR  ELECTRICAL  AND  HARDWARE  LINES. 


OAK 

TANNED 


BELTING 


TORONTO 

Telephone  475. 


THE  J.  0.  MCLAREN  BELTING  GO.  Montreal 


The  Imjcjorted 


English  Lipid  Vegetalile  "Anti- Scale" 

....  is  the  .... 

BEST  BOILER  COMPOUND  fqh  LOCOMOTIVE.  MARINE  and  STATIONARY  BOILERS. 

Efficient  in  its  working  without  injury  to  the  boiler  plates  and  tubes. 
Totally  Prevents  .Scale  .  .  .  Removes  Incrustation,  Corrosion  and  Pitting  .  .  .  Preserves  the  Plates  and  Tubes 

PRiiVENTS  Leakage  of  Bed  Tap.s,  Water  Gauges,  etc. 
This  compound  is  purely  vef/etable,  proves  reliable,  and  worthy  of  use  by  all  engineers. 

Used  in  Great  Britain  ami  the  Colonies. 


testimonials  referring  to  its  excellence,  and  every  information  cheerfully  given  on  application  to 


1 


(Agent  fop  John  C.  Taylor  &  Co.,  Ltd.,  Manufacturers,  Bristol,  Eng-land) 


436 .  Richmond  Street 


LONDON,  ONT. 
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LECTRICALNEWS 


5SE 
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NGINEERING 


Jim 
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OLD  SERIES,  VOL.  XV.— No.  4. 
NEW  SERIES,  VOL.  IV.— No.  5. 


MAY,  1894 


PRICE  10  CENTS 
$1.00  Per  Year. 


IVIAGNOLIA  METAL 

 IN  USE  BY  

Eight  Leading  Governments. 


BEST  ANTI-FRICTION  METAL  FOR 


High-speed  Engine,  Dunamo,  Roiling  Mill,  Steamsliip,  Railroad,  Saw-Mill,  Gotton-Mill,  PaDer-Mill,  Woolen- 
Silk-Mill,  Jute-Mill,  Rubber- Mill,  Sugar- Mill,  Flour-Mill  and  all  Machineru  Bearings. 


London  Office:  75  Queen  Victoria  St. 
Chicago  Office:  Traders  Building. 
Montreal  Office:  H.  McLaren  d  Co.,  Agents. 


Owners  and  Sole  Manufacturers, 


74:  Cortlandt  Street,  NEW  YOBK, 


JOHN  LANGTON  &  CO. 

Canada  Life  Building,  Toronto 


ELEGTRlGf\L  -  ENGINEERS  •  f\ND  -  GONTRfVGTORS 

: —  Complete  Plants  installed. 


Plants  requiring  special  combinations  of  Electrical  Machinery  a  Specialty. 

CORRESPONDENCE  SOLICITED. 

"DIREGT-DRIVEN"  DYNflMOS  tor  large  and  small  plants.       SLOW  SPEED  GENERftTORS  AND  MOTORS. 
Sole  Canadian  Agents  for  the  Waddell-Entz  Alkaline  Storage  Batteries. 

  THE   

Reliance  .  .  .  * 
Automatic  .  .  .  Ajyr 
Alternating  Current  . . 

PERFECTLY  AUTOMATIC,  FROM  ONE  LIGHT  TO  FULL  LOAD 


 MANUFACTURED  BY   


The  Reliance  Eleetpie  Mf^.  Co.,  Ltd. 


Write  for  prices  and  investigate  before 
 purchasing  


BRANCtl  OFFICES: 


^         106  King  St.  West,  TORONTO,  ONT. 
749  Craig  Street,  MONTREAL,  QUE. 
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Montreal  Insulated  Wire  Works. 
J.  ROSS,  SON  &  CO. 


MANUFACTURERS  OF 


INSULATED 
ELEGTRIGWIRES 

And  Wires  for  Annunciators, 
Offices,  Magnets  and, 
Dynamos. 


Factory:         William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed. 
p.  O.  Box.  1496. 

E.  GflRL  BRElTtiflUPT 

CONSULTING 

Electrical  Engineer 

Graduate  in  Electrical  Engineering  at  Johns 

Hopkins  University  Baltimore. 
 Address  :  BERLIN,  OKT. 

THE  GALVANIC  BATTERY  WORKS 


n  m  n  : 

145  Wellington  St.  West,      :  TORONTO 


STB  AM  US.EMS 

Desiring  the  services  of  COMPETENT  EN- 
OINEERS  of  any  class,  can  obtain 
sober,  intelliffent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENCINEERS. 

Geo.  Hunt,  President,  625  Dorchester  Street, 
Montreal. 

J.  J,  York,  Secretary  Montreal  Branch,  Board 
of  Trade  Building,  Montreal. 


Use  Something  Good 

PEERLESS  GILS 

TAKE  NO  OTHER. 

MADE  SPECIALLY  FOR  YOUR  USE. 
THE  PEERLESS  BRAND  IS  SECURED  BY  LETTERS 

■  PATENT. 
Best  Oil  in  the  market.    Does  better  work  and  more  of 
It.  .Saves  the  Machinery  and  lasts  longer.  Try  it. 

12  GOLD  MEDALS  IN  6  YEARS 

Sole  Manufacturers  I 

SAMUEL  ROGEBS  &  CO. 

30  Front  Street  East,  Toronto,  Ont.  ' 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


Eugene  F.  Phillips  Electrical  Works 


(LiivriTEiaD) 


MANUFACTURERS  OF 


ELECTRIC  LICHT  WIRE, 

^  Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

rf\Kf\Uf\y  GflBLES. 
RAILWAY  FEEDER  AND  TROLLEY  WIRE 


OFFICE  AND  FACTORY  : 
New  York  Office :  10  Cortlandt  Street. 
Prouidence  R.  I.:  American  Electrical  Works. 


Montreal,  Canada. 


Columbia  Metal 

THE  BEST  ANTI-FRICTION  METAL  ON  THE  MARKET ! 

Less  Friction  ;  Less  Wear  ;  Less  Heating  in  Journals  ; 
AND  Less  Oil  Used  than  \vith  Any  Other  Metal. 
As  liquid  as  water  when  melted.       Once  used,  always  used.       Prices  right. 
A  TRIAL  SOLICITED. 

MEAFORD,  ONT. 


W.  S.  BATES 


The  F.  E.  DixoD  Belting  Co. 


(LIMITED) 


MANUFACTURERS  OF 


LEATHER  BELTING 


70  KING  STREET  EAST  TORONTO. 


Headquarters  for  Electric  and  Dynamo  Belting. 


John.L.Blaikie  Esq. 
Pres. 


EW.Rathbum  Est 
Vice.  Pres. 


CONSV/LTING  ENGIKEL'RS 

G.C.ROBB  ChiefEngineer   ,,        _  ^ ^ 

A.FRASER  Sec.Tres       Head  OFFICE  TORONTO 
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FIRSTBROOK  BROS. 

Kinff  St.  East,      -  TOBONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE.-BLOCKS 

AND  CROSS-flRMS. 


WRITE  FOR  PARTICULARS. 


DID  YOU  EVER 


slop  to  consider  whiit  your  Dynarno  liru^lies  cost  you? 


WK  KNOW  THAT  TIIK 


Columbia  Alloy  Dynamo  Brush" 

IS  I'lCHI  KITloX,   HOTII   IN   (QUALITY  ANIi  IN  I'KK,K. 

LESS  WEAR  ON    COMMUTATOR  THAN  ANY  OTHER  BRUSH. 

All  sizes  kept  in  stock.    Liberal  discounts  to  larf^e  consumers.     Send  us  a  trial  order. 

jrOHN^  A.  BURN^S,  JB.  A. Sc., 

JSlectrical  and  Mec/iaii  ical  Kii(/iuf<;r 

liis'all    complete  plants  for  any  service.  686  CraiQ  Street,  MONTREAL. 


TORONTO  ELECTRIC  MOTOR  CO. 

MANUFACTURERS 

Dynamos  and  Motors 

ARC   LAMPS    FOR    INCANDESCENT  CURRENT. 
REPAIRING  A  SPECIALTY. 

107  Adelaide  St.  W.  -  Toronto,  Ont. 


Please  mention  ihe  CANADIAN  Electrical 
News  when  corresponding  with  Advertisers. 


The  Dodge 

Special  . 
Dynamo 
Pulley .  . 

IS  WITHOUT  EQUAL 

Strong  .  EEBcient  .  Handsome 

ENDORSED  BY' 

COLUMBIAN  EXPOSITION. 


Sole  Manufacturers : 


DODGE  WOOD  SPLIT  PULLEY  CO. 

08  KISG  STIiEET  WEST,  TORONTO. 


PULLEYS 
SHAFTING 
HANGERS 


•  MACHINE  •  Steel  Rim  Pulleys  are  practically 
^           MOULDED  ^  unbreakable,  are  lighter  and  easier  on 

•  STEEL  RIM  ^  shaft,  and  cost  same  as  cast  pulleys. 

•  AND  GRIP  •  ANY  STYLE  FURNISHED  SPLIT 


TURNED  IN  ANY  LENGTHS  UP  TO  28  FEET. 
SAVING  COUPLINGS.     STEEL  OR  IRON. 
PERFECTLY  TRUE  AND  POLISHED. 
KEY  SEALED  WHEN  DESIRED. 

RING  OILING  AND  RESERVOIR  OIL   BEARINGS.  STANDS 
FOR   BEARINGS.     WALL   BOXES.       SPECIALLY  HEAVY 
PATTERNS  FOR  ELECTRIC  WORK.     OUR  SPECIAL 
FACILITIES  SECURE   YOU    LOW  PRICES 
AND    PROMPT  SHIPMENT. 


( ^■'^'^"c^rN^AOA)     WAT  E  RO  U  S 


Jas.  St.  Charles,  Manager. 


ST.  CHARLES  &  PRINGLE 

Omnibus  Company 

BELLEVILLE,  OST. 

Manufacturers  of 


Henry  Pringle,  Sec'y-Treas. 


and  various  styles  of  Omnibuses  ' 


and  Hose  Wagons 
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Kay  Electric  Works 


No.  255  James  Street  N.,  Hamilton,  Ont. 


.  MANUFACTURERS  OF  , 


DYNAMOS 


For  Arc  and  

Incandescent  Lighting^. 

MOTORS 

From  /s  H.  P.  to  50  H.  P. 
Electro  Plating  Machines  and  General 
.  Electrical  Appliances.  Special  attention 

to  Mill  and  Factory  Lighting  

WRITE  FOR  CIRCULARS. 


NORTHEY  MFG.  GO. 


TOf^ONTO  ... 

...ONTf\RIO. 


MANUFACTURERS  OF 


STE  AIVI 

AND 

I>OWER 


PUMPS 


For  General  Water  Supply 
and  Fire  Protection. 

BOILER  FEED  PUMPS  AND  PUMPS  FOR  ALL  DUTIES 

CON^DEN^SERS,  EHTC. 

HIGH  CLASS  PUMPING  ENGINES 

FOR  HIGH  DUTY,  SUITABLE  FOR  TOWN  AND  CITY  WATERWORKS. 


FINE.  -  - 


E 


C 


-nJL 

rpJx  • 

Street  Cars 


.  OUR  SPECIALTY 


TELEPHONES 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 


Pf\TTERSON  6c  GORBIN. 

ST.  CATHARINES,  ONT. 


THE  "T.  W.  NESS" 

Automatic  -  -  - 
-  -  -  Telephone 

Patented 

Canada,  Sept.  i2ih,  1893. 
United  States,  Sept.  igih,  1893. 
France,  Sept.  19th,  1893. 

Specially  Designed  for  Warehouse 
and  Factory  Use, 
Send  for  new  catalogue  No.  7. 

SAMPLE  LETTER. 

Montreal,  Oct.  10,  1893. 
Messrs.  T.  W.  Ness  &  Co., 

749  Craig  St.,  Montreal,  P.  Q. 
Dear  Sirs  :— In  reply  to  yours  of 
the  9th,  we  beg  to  say  that  we  have 
used  one  of  your  Automatic  Tele- 
phones for  some  time,  and  find  it 
satisfactory  in  every  respect. 
Yours  truly, 

Green  &  Sons  Co. 


T.  W.  NESS  &  CO. 

749  Craig  5'.      -  MONTREAL 
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AN  ANCIENT  TELEPHONE. 

It  is  a  pretty  widely-known  fact  that  as  early  as  1667  the 
English  physicist,  Robert  Hooke,  described  the  transmission  of 
sound  to  a  very  considerable  distance.  He  says  that,  by  the 
help  of  a  tightly-drawn  wire,  which  even  might  be  bent  in  many 
angles,  sound  might  be  propagated  to  a  long  distance,  and  with 
a  rapidity  which,  though  inferior  to  that  of  light,  was,  at  any 
rate,  infinitely  superior  to  that  of  sound  in  the  open  air.  It  is  a 
most  curious  fact,  and  one  which  is  not  so  generally  known,  that 
Jacob  Christoph  Von  Grimmelshausen,  a  German  author  of  the 
seventeenth  century,  in  the  first  chapter  of  the  third  book  of  his 
celebrated  novel,  "Simplicius  Simplicissim.us,"  mentions  an  in- 
strument which,  according  to  his  description,  not  only  coi  res- 
ponds to  Robert  Hooke's  apparatus,  but  leads  to  the  assumption 
of  the  existence  of  a  contrivance  at  the  time  of  the  Thirty  Years' 
War  very  similar  to  our  present  telephone.  The  passage  from 
the  book  reads  literally  as  follows  :  "I  was,  as  already  mention- 
ed, so  eager  to  gain  honour  and  renown,  that  I  could  not  sleep 
while  all  this  was  passing  through  my  head.  And  when  I  had 
such  fancies,  and  lay  awake  many  a  night  thinking  how  I  might 
contrive  new  finds  and  stratagems,  I  had  very  curious  notions  ; 
consequently  I  bethought  myself  of  an  instrument  with  which  I 
could  on  a  calm  night  hear  a  trumpet  being  blown  at  three  hours 
distance,  and  a  horse  neighing  and  a  dog  barking  at  two  hours 
and  a  man  talking  at  one  hour's  distance.  In  the  daytime  the 
instrument  was  not  so  useful  to  me  unless  it  were  in  a  quiet 
place,  because  one  would  have  heard  the  horses  and  the  cattle 
dow-n  to  the  least  bird  in  the  air,  or  frog  in  the  water,  a'l  togeth- 
er, so  that  one  would  not  have  understood  one  in  consequence 
of  the  noise  of  the  other.  Now,  I  know  quite  well  that  there  are 
people  at  this  very  hour  who  do  not  believe  me  ;  but,  whether 
they  believe  me  or  not,  it  is  the  truth.  I  undertake,  by  means 
of  an  instrument  invented  by  me,  to  recognise  at  night  by  his 
voice  a  man  who  does  not  speak  louder  than  his  usual  custom. 
And  no  one  would  believe  me  of  those  who  saw  with  their  own 
eyes  how  I  used  the  aforesaid  instrument,  and  when  1  said  to 
them,  '  I  hear  horsemen  galloping,  for  the  horses  are  shod,'  or  'I 
hear  peasants,  for  the  men  go  barefooted'  ;  then,  '  there  goes  a 
herd  of  cattle,  for  I  hear  sheep  bleating,  bulls  bellowing,  and  pigs 
grunting,  and  so  forth.'  My  own  comrades  at  first  took  these 
speeches  for  'fibs,'  but  when  they  found  in  reality  that  I  was  al- 
ways speaking  the  truth,  then  they  called  it  witchcraft  taught  me 
secretly  by  the  devil's  own  mother.  I  am  of  opinion  that  if  I 
had  taught  this  science  openly  I  should  have  become  very  popu- 
lar, because  it  would  have  proved  of  great  advantage  to  those 
engaged  in  war,  especially  in  sieges.  This  is  what  Grimmel- 
shausen says  about  his  'far-hearing  instrument,'  to  which  must 
be  accredited  a  certain  resemblance  with  the  present  telephone." 
— Machinery. 

QUESTIONS  AND  ANSWERS. 

C.  W.  C,  Rat  Portage,  Ont.,  writes  ;  Can  you  tell  me  where 
the  markets  for  mica  are,  how  it  is  graded,  and  for  what  pur- 
poses it  is  used  ? 

Answer. — The  principal  market  for  Canadian  amber  mica 
lies  with  the  large  electrical  manufacturing  companies  of  the 
United  States.  These  companies  prefer  to  use  the  smaller 
sheets,  and  from  these,  when  required,  they  build  up  larger 
sheets  to  suit  their  purpose.  The  principal  users  of  white  mica 
are  the  stove  manufacturers.  We  understand  that  the  quality 
in  both  amber  and  white,  is  graded  largely  according  to  the  size 
of  the  sheet.  We  presume  that  of  course  the  clearness,  etc., 
would  also  have  considerable  to  do  with  determining  the  grade. 
Refuse  mica  is  also  made  use  of  by  paint  manufacturers,  who 
grind  it  up  for  use  in  their  materials. 


E.  A.,  Newmarket,  Ont.,  writes  :  On  page  36  of  the  Calendar 
of  School  of  Practical  Science  for  1893-4,  it  says;  "Candidates 
for  electrical  engineering  are  required  to  present  in  evidence 
that  they  have  had  one  years  practical  experience  with  mechani- 
cal works  as  machinist,  patternmaker,  etc.''  As  there  are  several 
of  your  readers  who  would  like  to  know,  would  you  please 
answer  the  following  questions  through  your  paper  :  (i)  Will 
this  year  have  to  be  put  in  before  going  to  School  of  Practical 
Science?  (2)  Would  a  year  in  an  electric  station  answer? 
(3)  Would  it  do  to  put  the  year  in  four  months  at  a  time  in  the 
holidays  ? 


Answer. — In  reply  to  our  request  for  information  on  the 
above  points.  Professor  Galbraith,  Piincipal  of  the  School  of 
Practical  Science,  writes  us  as  follows  : — "The  year  of  practical 
work  required  in  the  case  of  candidates  for  the  diploma  in  the 
department  of  mechanical  and  electrical  engineering  may  be 
put  in  before  coming  to  the  school.  Part  of  the  time  may  also 
be  put  in  during  the  vacations,  say  four  months  in  each  vacation. 
If  the  whole  year  has  not  been  put  in  before  the  candidate  has 
passed  his  final  examination  (3rd  year)  his  diploma  is  withheld 
until  the  time  has  been  completed.  A  year  in  an  electrical 
station  would  be  accepted  if  it  were  employed  in  mechanical  and 
electrical  work.  The  object  of  the  provision  is  to  ensure  that 
holders  of  the  diploma  in  question  have  had  a  certain  amount 
of  manual  workshop  training." 

The  following  answer  to  a  question  by  "  Meter,"  Arnprior, 
Ont.,  in  the  News  for  March,  was  accidentally  omitted  from  the 
April  number  : — The  fan  motor  which  is  most  extensively  used 
with  alternating  currents  is  not  essentially  an  alternating  current 
motor.  The  principle  of  its  action  is  a  rotary  magnetic  field 
produced  mechanically.  The  field  magnet  is  a  cylinder  with 
pole  pieces  spaced  equally  around  it,  projecting  radially  in- 
wards. The  armature  shaft  is  the  axis  of  the  cylinder.  There  is 
a  coil  round  each  pole  piece  and  the  terminals  of  these  coils  are 
brought  to  contact  pieces  arranged  in  a  circle  concentric  with 
the  shaft.  The  armature  is  a  soft  iron  bar  revolving  inside  the 
field  magnet  ring  so  that  the  ends  of  the  armature  bar  clear  the 
pole  pieces.  The  circuit  is  made  through  brushes  carried  by 
the  shaft  and  sliding  over  the  circle  of  contacts,  by  which 
means  the  pole  pieces  are  energized  in  rotation  and  a  little  in 
advance  of  the  instantaneous  position  of  the  armature.  Both 
field  magnets  and  armature  are  laminated.  This  motor  will  also 
work  on  a  straight  current  circuit.  Whichever  way  the  current 
IS  sent  through  an  ordinary  straight  current  series  motor  it  will 
always  revolve  in  the  same  direction.  It  will  therefore  also  work 
— though  from  other  causes  inefficiently — on  an  alternating  cur- 
rent, if  the  field  magnets  a'e  laminated.  This  is  well  known  and 
the  principle  has  been  used  for  alternating  current  fan  motors. 
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CORRESPONDENCE 


HIGH  VS.  SLOW  SPEED  ENGINES  FOR  ELECTRICAL 
WORK. 

Editor  of  Electrical  News. 

Dear  Sir, — Having  been  an  interested  reader  of  the  con- 
troversy, regarding  the  best  style  of  engines  for  electrical  pur- 
poses, I  object  to  the  sweeping  condemnation  that  Mr.  Killey 
gives  the  high  speed  engines  in  your  paper.  I  firmly  believe 
that  there  is  a  place  for  both  styles  of  engine,  and  that  the 
special  place  for  the  high  speed  engme  is  furnishing  power  for 
plants  requiring  say  100  h.  p.  or  less.  That  they  are  running  to 
advantage  in  larger  plants  I  am  quite  willing  to  admit,  but 
when  the  power  required  is  more  than  this  I  would  prefer  the 
slow  speed  engine.  To  go  back  to  the  high  speed  argument, 
my  reasons  for  preferring  the  high  speed  for  small  plants  are 
many,  and  with  your  permission  I  will  enumerate  a  few  of 
them. 

1st,  In  the  first  place  the  high  speed  can  be  built  in  the  very 
best  manner  and  sold  at  from  30  to  40%  less  than  the  slow 
speed  of  equal  power. 

2nd,  In  cost  of  foundations, — the  high  speed  has  the  advan- 
tage to  the  extent  of  fully  100  per  cent. 

3rd,  As  regards  the  floor  space  occupied — a  very  important 
item  in  most  plants — I  might  instance  a  private  lighting  plant 
in  one  of  our  laigest  dry  goods  stores  in  this  city — the  power 
being  furnished  by  a  4  valved  automatic  engine,  a  beautiful 
machine  but  totally  unfit  for  the  purpose  used.  The  greater 
part  of  the  basement  of  the  building  is  taken  up  with  engine, 
countershafting  and  dynamo,  and  as  the  room  just  theie  is  very 
valuable,  the  loss  of  space  must  be  quite  an  item. 

4th,  The  simplicity  of  the  high  speed  engine  is  a  most  impor- 
tant feature.  In  a  4  valve  engine  there  is  a  great  deal  of 
mechanism  in  connection  with  the  valve  motion  continually 
wearing  and  requiring  adjustment.  There  is  no  class  of  me- 
chanics that  have  made  greater  strides  in  educating  themselves 
dui ing  the  last  10  years  than  the  Stationary  Engineers,'  still 
it  is  safe  to  assume  that  not  ten  out  of  100  engineers  in  charge 
of  small  plants,  say  in  villages,  have  an  indicator  to  set  their 
valves  with,  and  an  indicator  card  from  some  of  the  4  valve 
engines  after  running  a  few  years  is  sometimes  quite  a  curiosity. 
In  the  high  speed  engine  the  valve  is  as  simple  as  a  plain  sliJe 
vTilve,  and  any  ordinary  engineer  can  set  the  valve  in  a  few 
minutes. 

5th,  The  almost  perfect  regulation  of  the  high  speed  engine  is 
also  a  very  important  item  in  an  electric  plant.  Most  makers  of 
high  speed  engines  are  willing  to  guarantee  a  regulation  within 
2%  between  full  load  and  no  load  ;  now  I  do  not  know  a  slow 
speed  that  will  do  this. 

6th,  The  economy  of  the  engine.  I  notice  that  Mr.  Killey 
credits  a  6"x8'  high  speed  engine,  14.85  2  h.  p.  with  3.85  lbs.  of 
coal  per  hour  per  indicated  horse  power.  I  have  seen  his  report 
to  the  builders  of  the  engine,  in  which  he  gives  the  result  of  the 
test  as  3.58.  In  either  case,  high  speed  men  have  no  cause  to 
be  ashamed  of  the  result  in  an  engine  of  that  size,  though  I 
quite  agree  with  him  in  believing  that  there  are  many  Corliss 
compounds  giving  better  results.  I  have  known  high  speed 
engines  to  replace  4  valved  automatic  slow  speed  engines,  with 
a  great  saving  at  the  coal  pile.  I  think  myself  that  with  an 
overloaded  engine  the  slow  speed  would  prove  the  more  econo- 
mical ;  with  an  underloaded  engine  the  high  speed  would  have 
the  advantage  ;  and  with  a  fair  load  there  would  not  be  much 
difference. 

In  conclusion,  let  me  ask  the  opponents  of  the  high  speed  not 
to  confound  the  properly  built  high  speed  engine  with  the  slow 
and  medium  speed  engine  of  a  few  years  ago,  run  at  a  high  rate 
of  speed  with  hot  crank-pins  and  eccentrics,  that  were  so  com- 
mon with  these  engines.  If  the  engine  is  built  for  the  speed 
with  large  bearings  and  crank-pins,  and  perfectly  balanced 
valves,  there  is  nothing  to  be  feared  in  that  respect. 

Yours  truly, 

"  High  Speed." 


HIGH  VERSUS  SLOW  SPEED  ENGINES  FOR  ELECTRICAL 
WORK. 

Editor  Electrical  News. 

Dear  Sir, — I  agree  with  Mr.  Killey's  statement  that  com- 
mercial appreciation  is  the  best  test  of  the  value  of  either  class 
of  engines  but  the  commercial  public,  and  even  engineers,  do 
not  always  appreciate  the  value  of  any  new  thing  until  it  has 
worked  its  way  into  their  confidence  ;  and  although  progress  in 
engineering  has  always  been  in  the  direction  of  higher  speeds, 
higher  steam  pressures  and  more  compact  form,  it  is  self-evi- 
dent the  attainment  of  these  objects  must  necessarily  present 
difficulties  to  the  engineer.  In  the  line  of  locomotive  and  marine 
engines,  circumstances  have  forced  a  rapid  development  in  these 
directions,  and  we  find  engines  running  at  high  speeds  under 
heavy  steam  pressures  and  in  comp.ict  form,  and  in  the  case  of 
marine  engines  giving  the  hij^hest  economy  in  fuel.  But  in 
stationary  engines  the  conditions  are  not  so  imperative,  because 
it  is  possible  in  many  cases  to  use  an  engine  which  takes  more 
room  ;  engines  having  been  developed  which  give  high  economy 
in  fuel  but  which  are  limited  by  the  form  of  cut  off  gear  to  slow 
rotative  speed,  the  progress  in  the  direction  of  higher  speed  has 


necessarily  been  slower  than  in  the  other  branches  referred  to, 
and  like  all  piogiess  is  subject  to  alternate  action  and  reaction, 
but  that  there  has  been  steady  progress  in  the  manufacture  and 
use  of  high  speed  engines  in  the  United  States  and  England 
during  the  past  fifteen  years,  cannot  be  questioned.  I  think  Mr. 
Killey  and  many  other  experienced  engineers  sometimes  mistake 
the  natural  demand  for  larger  engines  to  replace  smaller  ones 
for  a  reaction  in  favor  of  slow  speed.  In  regard  to  the  cases  cited, 
where  long  stroke  engines  have  been  put  in,  it  is  evident  that  in 
most  of  these  cases  it  wasthe  result  ofademandforincreased  power 
which  enabled  the  purchaser  in  some  cases  to  substitute  one  large 
engine  for  a  number  of  small  ones,  of  course  resulting  in  a  sav- 
ing of  fuel.  And  as  very  few,  if  any  large  high  speed  engines  have 
been  built  in  Canada,  and  even  in  the  States  high  speed  engines 
of  large  size  are  comparatively  new,  it  was  most  natural  that  the 
best  known  type  of  low  speed  engine  would  be  selected. 

In  regard  to  the  plant  referred  to  at  London,  I  happen  to  know 
that  no  addition  was  made  to  the  number  of  long  stroke  engines, 
but  simply  a  pairof  Wheelock  engines  were  moved  from  an  older 
power  house  to  the  new  one,  and  one  of  the  engines  was  replaced 
by  a  new  one.  At  the  same  time  two  high  speed  compound 
engines  were  added  to  the  plant. 

At  Windsor,  Ontario,  two  high  speed  compound  engines  are 
being  put  in  to  drive  a  railway  and  lighting  plant,  one  of  which  is 
at  present  doing  the  work  formerly  done  by  one  of  the  well- 
known  makes  of  slow  speed  engine,  and  is  giving  better  regula- 
tion and  a  considerable  saving  in  fuel.  I  understand  a  change 
is  being  made  in  Cincinnati,  from  low  speed  to  high  speed 
engines  for  railway  work,  and  tests  made  at  Minnieapolis  and  St. 
Paul  show,  that  a  railway  plant  driven  by  high  speed  compound 
engines  is  more  economical  than  two  other  plants  driven  by  low 
speed  triple  expansion  engines.  No  doubt  much  evidence  could 
be  given  on  both  sides  of  the  question,  but  as  I  cannot  spare 
time  to  go  into  further  discussion  of  the  subject  at  present,  I 
think  I  cannot  do  better  than  ask  you,  Mr.  Editor,  to  publish  for 
the  information  of  your  readers  a  tabulated  statement  made  by 
that  eminent  and  experienced  engineer.  Dr.  Chas.  E.  Emory, 
giving  the  cost  of  producing  horse  power  by  various  classes  of 
engines,  both  high  and  low  speed,  including  the  cost  of  fuel, 
attendance,  repairs  and  interest  on  first  cost.  This  paper  simply 
shows  that  the  total  economy  does  not  depend  so  much  upon 
whether  the  engine  is  high  or  low  speed,  as  upon  whether  it  be 
compound  or  simple,  condensing  or  non-condensing,  and  still 
more  upon  the  cost  of  fuel  and  other  conditions.  To  quote  from 
the  report  of  Dr.  Emory's  paper,  given  by  the  Electrical  World  : 
"  He  (Dr.  Emory),  therefore  concludes  that  to  secure  the  best 
results,  both  electrical  and  otherwise,  in  the  cities  and  towns 
along  the  line  of  communication  already  established,  the 
cheaper  engines  of  simple  construction,  though  not  so  economi- 
cal of  fuel,  will  so  reduce  the  capital  upon  which  interests  and 
dividends  are  to  be  paid,  as  on  the  whole  to  represent  not  only 
better  commercial  policy,  but  better  engineering." 

Yours  truly, 

D.  W.  ROBB. 

[The  table  compiled  by  Dr.  Emory,  to  which  Mr.  Robb  refers, 
was  published  in  the  issues  of  the  ELECTRICAL  News  fo?  May 
and  June,  1893,  ^^nd  therefore  it  has  not  been  thought  necessary 
to  reproduce  it  here. — Editor  News.] 


HIGH  VERSUS  SLOW  SPEED  ENGINES  FOR  ELECTRICAL 
WORK. 

Editor  Canadian  Electrical  News. 

Dear  Sir, — A  number  of  your  interesting  journal  having 
found  its  way  into  my  office  recently,  my  attention  was  attracted 
by  a  discussion  therein  as  to  the  relative  merits  of  high  or  low 
speed  engines  for  electric  light  and  power  work.  I  have  not 
seen  Mr.  Robb's  letter  referred  to  by  Mr.  Brown,  and  do  not 
know  just  what  he  claimed  for  the  high  speed  type.  However, 
it  does  not  require  a  very  extended  experience  in  the  installation 
of  light  and  power  plants  to  convince  one  that  the  choice  of  an 
engine,  for  the  above  duty,  depends  very  largely  on  conditions 
which  vary  for  each  case,  and  the  fact  that  a  slow  speed  engine 
is  the  more  economical  or  shows  a  slightly  higher  efficiency 
under  the  most  favorable  conditions,  does  not  per  se  decide 
the  question  in  favor  of  this  type. 

Careful  and. most  complete  tests  made  recently  on  a  number 
of  engines  of  both  classes,  showed,  that  to  produce  500  h.  p. 
with  the  slow  speed  engine  and  its  jack  shaft,  556  h.  p.  was 
required.  With  the  high  speed  type  under  same  conditions, 
except  absence  of  jack  shaft,  but  542  h.  p.  was  called  for  ;  both 
engines  were  compound  condensing.  The  slow  speed,  set  up 
ready  to  run,  averaged  $30.00  per  h.  p..  and  the  high  speed, 
$24.50.  Both  engines  were  operated  under  a  steady  load  and 
the  slow  speed  engine  took  coal  at  a  rate  (with  the  price  at  $2.00 
per  ton)  that  would  amount  to  $21.97  per  annum,  while  the 
operation  of  the  high  speed  would  cost,  on  same  basis,  $21.51 
per  h.  p.,  thus  showing  a  difference  of  53c.  per  h.  p.  per  annum 
in  favor  of  the  slow  speed  type.  It  will  be  found,  however,  that 
in  the  smaller  units  up  to,  say  300  h.  p.,  the  best  high  speed 
compound  condensing  engines  will  be  used  in  preference  to  the 
Corliss  type,  as  the  labor  required  is  the  same,  and  the  extra 
cost  of  the  latter  engine,  together  with  the  greater  room  taken 
up  by  it,  as  well  as  the  jack  shaft,  and  the  fixtures  of  the  same, 
will  more  than  compensate  for  the  slightly  higher  efficiency  of 
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the  engine  itself.  In  the  case  of  a  small  power  plant,  havin<^  a 
total  output  of,  say,  500  h.  p.,  with  the  load  constantly  varying, 
say,  75  per  cent.,  which  is  often  the  case,  and  where  the  dynamos 
or  generating  units  are  small,  a  more  inefficient  arrangement 
could  not  be  well  devised  than  to  put  in  one  500  h.  p.  slow  speed 
engine,  long  and  usually  wobbly  jack  shaft,  with  a  series  of 
expensive  clutches  mounted  thereon,  often  fearfully  and  wonder- 
fully made,  requiring  frequent  repairs,  and  consuming  10  to  20 
per  cent,  in  friction. 

Let  us  consider  the  above  case  further,  as  it  is  now  and  will 
be  still  more  common  in  your  towns  and  cities.  Say  five  80 
K.  W.  generators  are  to  be  operated  and  the  question  of  engines 
arises  ;  two  500  h.  p.  slow  speed  engines  would  be  needed,  one 
for  spare — these  would  cost,  ready  to  run,  on  above  basis,  $3,000. 
It  will  be  impossible  to  keep  either  of  them  nearly  or  quile 
loaded,  and  the  actual  efficiency  from  this  cause,  as  well  as  the 
jack  shaft  friction,  will  in  nearly  every  case  be  found  lower  than 
if  two  250  h.  p.  high  speed  engines  are  installed,  costing  $1,225, 
plus  $612  for  extra  engine,  and  as  one  or  both  of  these  units  can 
be  operated  at  something  near  their  load  at  all  times  and  a 
difference  of  $1,165  ^''st  cost  is  in  their  favor,  it  can  be  easily 
seen  why  the  slow  speed  type  is  not  us^d  in  such  cases  where 
the  plant  has  been  installed  under  skilled  supervision. 

A  closer  inspection  of  the  cases  in  the  United  States,  mentioned 
by  Mr.  Brown,  will  show,  that  in  almost  every  instance  the 
adoption  of  large  slow  speed  engines  has  been  accompanied  by 
the  thro-ving  out  of  small  and  use  of  large  dynamos  as  well — 
the  change  simply  showing  that,  owing  to  increased  output,  the 
large  units  can  be  operated  near  their  capacity  and  the  best 
results  obtained  in  efficiency;  also  the  cost  of  labor  is  much 
reduced  with  the  few  large  units,  as  compared  with  a  large  num- 
ber of  comparatively  small  engines  and  dynamos. 

As  d  general  rule,  it  may  be  said,  that  the  best  practice 
obtaining  here  is  to  use  high  speed  compound  condensing 
engines  up  to  about  300  h.  p.  each  unit,  nnd  where  units  of 
500  h.  p.  or  more  can  be  run  under  a  constant  average  load  of 
threequarters  to  full  capacity,  the  slow  speed  type  is  demanded. 
Hoping  the  above  may  serve  to  show  the  necessity  of  looking  on 
both  sides  of  a  question  like  this,  and  regretting  my  inability  to 
use  less  space  in  the  endeavour  to  make  the  matter  clear,  I 
remain. 

Yours  very  truly, 

Donald  M.  Bliss, 
Electrical  Engineer,  Brookline,  Mass. 


RELATIVE  ECONOMY  OF  BLAKE  AND  KILLEY 
PUMPING  ENGINE. 

Hamilton,  April  23,  1894. 

Ed-,tor  Electrical  News. 

Dear  Sir, —  In  consequence  of  a  paragraph  that  appeared 
in  The  News,  Mr.  G.  C.  Mooring  has  placed  a  report  of  the 
test  with  diagrams  from  Blake  pumping  engines  in  the  hands  of 
the  Stationary  Engineers'  Society  of  Hamilton.  These  I  have 
carefully  gone  over,  and  will  assure  Mr.  Mooring  that  he  is 
mistaken  or  misinformed  as  to  the  respective  marks  of  the 
Hamilton  pumping  engines  built  here  and  designed  by  Mr. 
Killey,  as  contrasted  with  Blake  pumping  engine  now  running 
in  Toronto.  In  reference  to  report  of  the  test  now  before  me, 
he  states  that  no  such  duty  as  shown  by  this  test  can  be  shown 
for  Hamilton,  Kingston  or  London  pumping  engines.  If  this 
gentleman  had  taken  the  trouble  to  inform  himself  more  fully 
on  this  question  I  am  satisfied  he  would  not  have  written  as  he 
has  done  in  The  News. 

The  test  of  the  new  Hamilton  pumping  engines  took  place  in 
Feb.,  1888.  The  test  was  a  very  exhaustive  one  as  will  be  seen 
from  a  paper  of  that  date  in  which  the  whole  test  is  published 
and  which  is  now  in  the  writer's  possession.  The  test  was 
conducted  by  Messrs.  Worswick  and  Jones  and  occupied  14 
days.  The  actual  duty  of  the  test  of  the  first  engine  tested  was 
114,566,991  ft.  pounds  per  100  lbs.  of  coal  burned  under  two  54" 
X  14'  boilers,  no  deduction  being  made  for  cinders,  ashes, 
clinkers,  steam  for  feed  pump  or  steam  in  radiators  for  heating 
engine  room.  This  duty  was  from  coal  carefully  weighed  before 
being  used.  The  duty  given  by  Mr.  Mooring  as  being  that  of 
the  Blake  engine  in  Toronto,  was  not  the  duty  per  100  lbs.  of 
coal,  but  was  for  11 5.5  lbs.  of  coal,  as  the  amount  of  waste, 
including  cinders,  ashes,  etc.,  in  100  lbs.  of  coal  was  added  to 
the  coal,  making  it  11 5.5,  or  neaily  so,  instead  of  100  lbs.  By 
this  method  of  calculation,  the  duty,  in  the  case  of  the  Hamilton 
engine,  exceeded  that  of  the  Blake.  This  refers  to  test  of  the 
first  of  the  new  pumping  engines  in  Hamilton.  The  test  of  the- 
second  engine  was  conducted  when  the  first  engines  were 
running.  It  also  had  two  boilers  of  the  same  size  as  the  others 
in  use.  Eveiy  precaution  was  taken  as  in  the  first  test.  The 
duty  of  this  engine  w.as  118,398,800  ft.  lbs. -per  100  lbs.  of  coal, 
no  deduction  having  been  made,  as  in  fii  st  test. 

If  the  duty  of  this  engine  had  been  calculated  as  in  the  Blake 
test,  it  would  have  been  nearly  4,000,000  ft.  lbs.  in  excess  of  the 
Blake  engine.  It  is  but  fair  to  say,  Mr.  John  Gait,  C.E.,  in  his 
record  of  the  test  does  not  claim  the  duty  per  loo  lbs.  of  coal 
stated  by  your  correspondent,  but  gives  the  duty  as  per  100  lbs. 
of  conbustible — quite  another  thing — the  correctness  of  which 
I  have  no  doubt  of. 

This  letter  is  not  written  in  disparagement  of  the  Blake  or 
any  other  engine,  but  simply  to  supply  facts  with  regard  to  Mr. 


Killey's  engine  here.  I  may  add  that  these  pumping  engines 
ha\e  run  night  and  day  since  their  election,  keeping  up  their 
record  of  a  very  high  duty  without  break-down  or  stoppage, 
and  now  after  nearly  six  years  in  use  are  in  perfect  order. 
Hoping  you  will  excuse  this  rather  long  explanation, 
Yours  respectfully, 

Robert  Mackie. 

THE  EVOLUTION  OF  THE  STEAM  BOILER. 

By  J.  H.  Kii.LEY,  Ha.milton,  Ont. 
I'l  his  communication  Is  ihi-  result  of  observations  made  by  the  writer  during 
hi.s  engineering  career,  j 

When  quite  a  young  man  serving  my  time  in  a  Liverpool 
ironworks,  I  had  many  opportunities  of  seeing  the  various  classes 
of  steam  boilers  then  in  use.  From  that  time  to  the  present, 
hiving  a  natural  inclination  for  the  practice  and  study  of 
mechanics,  I  have  retained  most  of  the  information  gleaned 
then  and  up  to  the  present  time.  Soon  after  going  to  my  trade 
I  had  occasion  to  go  on  board  of  the  steamer  Mars,"  belonging 
to  the  Liverpool  and  Dublin  Steam  Packet  Company.  Steam  was 
up.  I  asked  the  engineer  in  charge  what  steam  pressure  he 
carried.  He  went  to  the  front  of  the  boiler  on  which  was  fixed  a 
bent  iron  tube  in  the  shape  of  a  V.  From  the  open  end  of  the 
tube  there  projected  a  stick  of  wood  about  8  inches  high.  He 
measured  it  and  said  3I  lbs.  there,  and  i  lb.  to  the  square  inch. 
I  asked  him  if  that  was  all  the  pressure  he  carried  when  on  fiill 
steam.  He  said,  "yes,  I  cannot  carry  any  more,  if  I  did  the 
mercury  would  blow  out  of  the  tube," — this  was  his  steam  guage, 
there  being,  so  far  as  I  know,  no  guage  at  that  time  such  as  we 
have  now. 

It  was  years  after  that  before  I  was  made  acquainted  with  a 
clock-faced  guage.  The  stick  the  engineer  measured  was  rest- 
ing on  a  column  of  mercury  inside  the  bent  tube  that  raised  and 
lowered  it  as  the  pressure  of  the  steam  increased  or  diminished 
in  the  boilers.  At  this  time  steamers  belonging  to  the  British 
Government  ran  the  mails  between  Liverpool  aud  Dublin.  I 
recollect  them  well,  as  they  were  the  crack  boats  of  the  day,  and 
were  named  the  "  Urgent,"  the  "  Medina  "  and  the  "Medusa." 
They  were  commanded  by  lieutenants  in  the  Royal  Navy,  and 
had  the  reputation  of  going  out  and  making  their  passages  in  all 
weathers.  A  circumstance  in  this  connection  that  may  amuse 
your  readers,  was  narrated  in  the  Liverpool  papers  of  that  time. 
One  night  the  Urgent  was  at  the  old  George's  Dock  landing 
stage  taking  on  the  mails  and  passengers  for  Dublin.  It  was 
blowing  a  hurricane  at  the  time.  Lieutenant  Williams  in  com- 
mand was  on  the  bridge.  The  captain  of  the  landing  stage  asked 
him  if  he  intended  to  go  out.  He  said,  "  yes,  it  is  for  H —  or 
Dublin  this  night."  An  old  quaker  and  his  wife  were  going  up 
the  gangway  at  the  time  and  heard  the  remark, and  turning  back 
said,  "  thee  can  go  then  if  thou  will  it,  I  will  not  accompany 
thee."  The  steamer,  however,  made  the  passage  safely.  The 
steam  pressure  carried  on  these  boats  did  not  exceed  10  lbs.  to 
the  inch. 

At  the  time  I  speak  of  a  British  Government:  steamer  named 
the  "  Rhadamanthus,"  was  getting  her  engines  and  boilers  placed 
onboard.  She  was  a  paddle  boat,  there  being  no  screw  steam- 
ers in  the  service  then.  The  pressure  in  the  boilers  with  full 
power  was  10  lbs.  to  the  inch.  There  were  no  boilers  at  that 
time  such  as  are  built  for  steamers  now.  The  shells  of  the  boilers 
were  great  rectangular  boxes  with  furnaces  placed  in  square  flues 
that  traversed  the  boiler  three  or  four  times,  and  thence  to  the 
uptake  and  chimney.  The  first  eight  Cunard  trans-Atlantic 
steamers  had  boilers  of  this  kind.  All  were  paddle  boats.  They 
made  an  average  of  8j  miles  per  hour  on  their  trip.  All  had  side 
lever  engines.  They  carried  from  15  to  20  lbs.  of  steam  ;  steam 
being  made  from  salt  water.  It  was  not  practicable  to  construct 
them  in  the  same  manner  as  at  present,  as  large  spaces  had  to 
be  allowed  around  the  furnaces  to  receive  the  salt  deposited  in 
them,  surface  scum  pipes  not  being  then  in  use — only  the  bottom 
blow-off.    Neither  were  there  surface  condensers. 

The  locomotive  multitubular  boilers  were  in  the  same  form  or 
nearly  so  as  when  we  have  them  now.  There  were  no  multi- 
tubular boilers  on  steamboats  until  the  surface  condenser  came 
into  use,  yet  for  a  long  time  after  the  adoption  of  these  conden- 
sers, and  with  an  improved  form  of  boilers,  the  pressure  was  not 
increased  to  more  than  25  lbs.  until  after  the  adoption  of  com- 
pound engines.  The  large  saw  and  other  mill  engines  in  Liver- 
pool ran  with  not  more  than  10  to  15  lbs.  of  steam.  They  were 
all  walking  beam  engines  of  ponderous  design,  and  did  not  have 
a  piston  speed  of  more  than  from  180  to  200  feet  per  minute, 
same  as  the  steamers. 

To  feed  the  boilers  with  water,  a  pipe  stood  up  above  the 
shell  some  20  feet.  On  the  top  of  this  pipe  was  a  small  cistern 
in  which  was  placed  a  valve  operated  by  a  stone  float  in  the 
boiler  balanced  outside.  As  the  water  went  down  this  float 
opened  the  valve,  and  so  kept  the  water  at  a  level  in  the  boiler, 
the  head  of  water  in  pipe  being  sufficient  to  overcotpe  the  steam 
pressure.  Of  course  these  engines  w-ere  all  condensing.  With 
10  lbs.  boiler  pressure,  an  average  pressure  of  20  lbs.  was  re- 
ceived on  the  engine  pistons.  The  fuel  consumed  was  from  6  to 
8  lbs.  per  h.  p.  per  hour. 

Returning  to  steam  boilers,  there  were  two  classes  used  for 
st.itionary  work  in  cities  at  that  time.  The  most  generally  used 
for  high  pressure  engines  then  comint;  into  use  were  plain  cylin- 
drical egg-ended  ones.    They  were  cheaply  constructed  and 
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could  be  easily  cleaned  out.  They  were  fired  under  the  bottom 
and  had  a  wheel  draft  all  around  the  sides.  They  were  not 
economical  of  fuel,  as  they  did  not  evaporate  more  than  5  lbs.  of 
water  per  lb.  of  good  coal. 

The  other  boiler  in  use  was  called  the  Lancashire,  and  was 
generally  from  26  to  30  ft.  long,  with  two  internal  furnaces  of 
circular  form.  Modifications  of  these  boilers  are  still  in  general 
use  in  the  English  manufacturing  districts.  It  is  claimed  for 
them  that  their  economy  of  fuel  is  equal  to  the  multitubular 
boiler  in  common  use  now.  A  number  of  these  boilers  imported 
from  England  within  the  last  few  years  are  in  use  in  Canada. 
Frequent  disastrous  explosions  of  these  boilers  took  place,  and 
were  looked  upon  as  mysterious,  until  Mr.  William  Fairbairn  de- 
monstrated that  their  strength  was  inversely  as  the  length  and 
diameter  of  their  furnaces.  This  brought  about  an  improved 
form  of  furnace  with  strengthening  rings.  Since  their  introduc- 
tion and  the  general  adoption  of  steam  boiler  inspection,  ex- 
plosions have  become  very  rare.  •  In  my  younger  days,  Charles 
Wye  Williams,  a  consulting  engineer  in  the  employ  of  the  City 
of  Dublin  Steam  Packet  Company,  was  engaged  in  experiment- 
ing on  steam  boilers,  with  a  view  to  their  greater  efficiency  and 
the  prevention  of  smoke.  I  had  an  opportunity  of  seeing  one  of 
his  boilers  tested  in  the  yard  of  the  City  of  Dublin  Company, 
Liverpool,  under  M.  Williams'  superintendence.  Although  his 
furnace  was  shown  to  prevent  smoke  to  a  great  extent,  it  did  not 
come  into  general  use,  as  it  was  not  shown  that  it  was  more  econ- 
omical than  those  in  use.  I  may  however  state,  that  Mr.  Williams 
constructed  a  fire-box  boiler  of  the  locomotive  type,  the  lubes  of 
which  were  8  ft.  long,  divided  into  eight  water-tight  divisions, 
the  first  division  being  6  inches  from  the  fire-box  tube  plate. 
The  result  of  this  experiment  showed  that  the  firebox  made  more 
steam  than  the  balance  of  the  boiler,  and  the  first  6  inches  of  the 
tube  more  than  all  the  rest — the  two  last  divisions  making  no 
steam,  as  the  temperature  of  the  water  in  them  could  not  be 
raised  to  the  boiling  point. 

About  the  same  time  the  Stephenson  long  boiler  locomotive 
engine  was  constructed,  with  very  long  tubes.  It  was  not  found 
to  make  steam  any  better  than  the  short  boilers,  and  its  manu- 
facture was  soon  abandoned. 

In  the  colliery  districts  of  Lancashire,  the  haystack  and 
waggon  boilers  then  in  use  did  not  run  with  more  than  I5  to  2  lbs. 
of  .steam.  The  pumping  engines  had  open  topped  cylinders,  the 
steam  being  used  to  displace  the  air,  and  then  condensed  by  a 
jet  of  water  in  the  bottom  of  the  cylinder,  the  pressure  of  the 
atmosphere  on  the  piston  doing  the  work  of  pumping.  The  boys 
used  to  amuse  themselves  by  getting  on  the  beam  and  piston 
when  the  engines  were  in  motion,  the  strokes  not  being  more 
than  3  or  4  per  minute.  I  have  been  informed  that  some  of 
these  engines  and  boilers  are  still  at  work  in  the  colliery  districts. 

When  multitubular  boilers  first  came  into  use  for  stationary 
purposes,  the  manufacturers  placed  too  many  tubes  in  them,  and 
kept  them  too  close  to  the  shell  bottom  over  the  fire.  As  a  con- 
sequence they  gave  a  large  amount  of  trouble,  the  shell  plates 
giving  way  and  getting  hot  through  the  want  of  proper  circula- 
tion of  the  water.  The  writer  was  often  asked  at  that  time  as  to 
the  cause  of  the  trouble.  I  showed  the  impossibility  of  the  water 
getting  down  on  the  furnace  plates  while  the  large  body  of 
steam  was  ascending  through  the  tortuous  passages  around  the 
tubes.  I  have  seen  a  new  boiler  constructed  this  way,  and  made 
of  the  best  lowmoor  iron,  give  out  entirely  in  two  weeks,  while 
those  that  were  constructed  with  sufficient  space  for  circulation, 
worked  very  economically  and  gave  no  trouble  whatever. 

The  matter  of  circulation  of  the  water  and  liberation  of  the 
steam  was  exhaustively  experimented  on  by  Mr.  Robert  Isher- 
wood.  Chief  Engineer  of  the  United  States  navy,  on  the  steamer 
Michigan  of  this  navy.  This  gentleman  caused  a  reduction  of 
the  number  of  tubes  in  the  boilers  by  about  one-third,  reducing 
the  consumption  of  fuel,  and  increasing  the  steam  available  to 
propel  the  ship — clearly  proving  that  increased  circulation  of 
water  in  a  steam  boiler  largely  increases  the  production  ot  steam 
and  adds  to  the  life  of  the  boiler. 

A  new  steam  boiler  was  built  and  placed  in  position  in  a  foun- 
dry and  mach'ne  shop  in  Toronto  in  1867.  The  owner  designed 
it  himself  and  filled  it  close  to  shell  and  bottom  with  tubes.  In 
one  month  it  had  to  be  replaced  by  a  new  one,  as  it  bagged  over 
the  fire  until  the  plate  split.  It  made  very  little  steam  consider- 
ing its  heating  surface.  I  saw  this  boiler  before  it  was  set  in  brick- 
work, and  told  them  what  might  be  expected.  The  same  thing 
happened  from  the  same  cause  to  three  boilers  in  Hamilton. 
Repeated  failures  of  steam  boilers  from  this  cause  has  taught  a 
lesson  to  the  manufacturers  that  has  passed  through  the  trade, 
so  that  most  of  the  boilers  are  now  not  deficient  in  this  respect. 

When  I  went  to  Liverpool  to  serve  my  time,  there  was  no 
official  inspector  of  boilers,  engines  or  steamboats,  nor  any  ex- 
amination of  or  certificates  given  to  steamboat  engineers,  the 
managers  or  the,  owners  of  the  boats  taking  the  best  or  cheapest 
men  from  the  shops,  or  from  those  that  had  raised  themselves 
from  firemen  in  the  boats.  Neither  were  there  any  boiler  inspec- 
tors on  shore,  or  boiler  insurance  companies.  As  a  consec|uence, 
explosions  and  loss  of  life  were  very  frequent,  very  much  more 
so  than  at  the  present  time  when  there  are  boiler  insurance  and 
inspection  companies  always  available. 

I  recollect  going  into  a  factory  on  Sparling  Street,  Liverpool, 
at  the  dinner  hour  ;  I  saw  a  man  sitting  by  a  steam  boiler  with 
two  heavy  weights  on  the  lever  of  the  safety  valve.  I  said  to  him. 


''  what  have  you  the  two  weights  on  for  ?"  He  said,  "  Mr.  Twiss 
told  me  not  to  let  the  steam  blow  ofif,  it  rusts  the  machinery."  I 
told  him  to  lift  it  up  gradually  until  it  let  all  the  steam  out  that 
would  come  out,  leaving  the  old  weight  on,  and  made  ofif  down 
the  street  as  quickly  as  possible. 

I  have  met  many  men  in  this  country  in  charge  of  boilers  who 
had  very  little  more  knowledge  of  steam  than  this  one.  Any 
man  in  charge  of  steam  boilers  can  now  have  no  excuse  for  his 
want  of  knowledge  in  this  respect,  as  he  may  join  the  Stationary 
Engineers'  Society,  and  receive  necessary  instruction  that  would 
fit  him  to  take  charge  of  any  land  engine  or  boiler  without  fear 
of  accident. 

I  do  not  understand  how  it  is,  looking  to  the  many  boiler  ex- 
plosions that  take  place  in  Canada,  with  the  consequent  loss  of 
life  and  property,  that  the  Ontario  Government  can  not  be  pre- 
vailed upon  to  pass  a  law  making  examination  of  engineers 
compulsory,  as  also  inspection  and  tests  of  steam  boilers.  Per- 
haps the  lives  saved  by  a  law  would  not  be  a  sufficient  set-ofF  to 
the  political  patronage  but  from  those  who  selfishly  oppose 
getting  such  a  law. 

This  letter  is,  I  am  afraid  too  long  ;  I  am  therefore  constrained 
to  stop  here  before  being  through  with  my  subject.  By  your 
leave  I  will  return  to  it  in  a  future  number,  when  I  hope  to  re- 
late some  experiences  with  engines  and  boilers  that  your  readers 
were  not  previously  conversant  with. 


THE  EASTON  ARC  DYNAMO  AND  LAMPS.  * 

By  T.  F.  Pickett. 
The  invention  of  the  Easton  system  of  arc  lamps  is  due  almost  solely  to 
the  efforts  of  Mr.  Jas.  W.  Easton,  who  designed  and  perfected  the  system. 
He  was  employed  at  first  by  the  Ball  Electric  Light  Co.,  of  Canada,  in  Lon- 
don, Ontario,  and  afterwards  by  the  Ball  Electric  Light  Co.,  of  New  York. 
During  this  service  he  suggested  many  of  the  distinctive  features  which 
made  the  Ball  dynamo  a  practical  and  commercial  success.  So  far  as 
was  desirable  these  features  were  incorporated  in  his  subsequent  work,  and 
for  this  reason  the  external  appearance  of  the  Ball  and  Easton  dynamos  is 
somewhat  similar. 

The  fragility  of  parts  inseparable  from  a  profitable  manufacture  of  a 
double  armature  michine  gave  endless  troubles  from  break-downs,  and  Mr. 
Easton  was  certain  that  a  better  type  could  be  designed.  With  that  end 
in  view  he  studied  the  defects  of  all  the  dynamos  under  his  observation. 
The  "  burning  out  "  of  armature  sections  was  the  first  defect  he  succeeded 
in  overcoming,  after  he  awoke  to  the  fact  that  his  previous  work  had  been 
calmly  appropriated  by  others.  This  defect  was  ordinarily  due  to  a  defect 
in  the  commutator,  seldom  occurring  from  an  inherent  armature  trouble, 
and  the  device  for  overcoming  it  consisted  in  connecting  the  armature  in  a 
closed  circuit,  independent  of  any  external  connection  to  the  commutator ,  and 
making  the  connection  between  the  armature  and  commutator  by  fusible 
wires. 

By  the  accompanying  diagram  it  is  seen  that  the  current  flowing  through 
the  armature  wire  does  not  flow  out  past  A2,  unless  the  brush  is  in  con- 
tact with  C2,  and  therefore  F2  carries  current  only  while  the  brushes  make 
such  contact,  which  is  about  1-60  part  of  the  time,  and  the  fusible  connec- 
tions are  adapted  to  carry  about  i-5o  of  the  normal  current  of  the  dynamo.  If 
a  short  circuit  is  formed  as  between  Ci  and  C2  the  current  generated  in  the 
wire  between  Ai  and  A2  flows  in  this  short  circuit  through  the  fuses  for  the 
whole  time,  and  therefore  if  the  short  circuit  has  sufficient  resistance,  so 
that  only  the  normal  current  flows  through  it,  the  fuses  will  be  subjected  to 
about  60  times  the  normal  heating  effect  and  will  blow  out,  but  as  the  short 
circuit  is  usually  of  low  resistance  and  the  current  abnormally  large,  the 
heating  effect  is  increased  in  the  fuses  as  well  as  in  the  armature  coil  and 
the  fuse  blows  at  once,  so  that  the  protection  is  the  more  rapid  as  the  pos- 
sibility of  damage  is  increased.  In  actual  tests,  there  is  no  appreciable 
lapse  of  time  between  energizing  the  magnets,  and  blowing  of  fuse,  when 
the  short  circuit  is  practically  of  no  resistance.  The  two  short  circuited 
plates  in  the  commutator  become  practically  one  and  two  sections  in  the 
armature  operate  as  one  section  of  double  length  connected  and  protected 
by  the  fuses  F  and  F2.  The  number  of  sections  being  large,  the  conse- 
quent increase  of  spark  at  this  double  section  is  not  destructive  ;  in  fact 
machines  have  been  knowingly  operated  for  months  with  a  number  of  fuses 
out,  without  any  serious  damage  to  the  commutator,  so  that  there  is  no 
necessity  to  shut  down  for  a  short  circuit  in  the  commutator  of  this  machine. 
The  next  most  noticeable  improvement  was  the  automatically  tightening 
armature  mounting  device.  The  need  for  such  an  improvement  was  pressed 
upon  the  inventor's  attention  from  the  trouble  experienced  in  mounting  the 
smooth  "  Gramme  ring"  armature,  which  has  been  so  satisfactory  for  high 
tension  work.  These  armatures  when  mounted  upon  the  ordinary  spider, 
7£'o?//rf  get  loose  and  cause  wires  to  break,  and  the  whole  armature  would 
sometimes  move  bodily  "  out  of  centre"  and  strike  the  polar  faces  of  the 
magnets.  As  the  causes  of  loosening  were  almost  solely  attributable  to 
the  .shrinkage  of  the  insulating  material  in  the  mounting,  and  compacting 
of  the  armature  wire,  the  correction  could  be  practically  uniform  all  around 
in  "taking  up  the  slack."  The  device  for  overcoming  this  defect  consists 
in  making  the  shaft  itself,  a  single  screw  bolt  the  strain  of  driving  the  arma- 
ture being  perpetually  applied  to  force  a  conical  nut  or  cone  into  a  conical 
seat,  and  thus  expand  the  insulating  material,  against  the  inner  surface  of  the 
armature,  and  any  looseness  is  at  once  taken  up  by  a  relative  movement  of 
the  shaft  and  mounting.  As  the  shaft  is  dead  true,  the  running  gear  can 
turn  upon  it  without  altering  the  centre  of  motion,  or  the  balance.  Actual 
experience  proves  that  the  shaft,  with  a  screw  of  two  threads  to  the  inch, 
gains  about  one  turn  in  the  first  ten  millions,  and  this  tightens  everything 
up  solid,  the  relative  motion  of  the  two  parts  being  very  slow  thereafter. 
The  result  of  this  device  has  been  to  effectually  overcome  the  troubles  which 
exiled  it  into  existence. 

Another  radical  departure  from  the  known  types  of  machines,  was  the 
one  intended  to  secure  the  maximum  action  from  the  minimum  of  material 
in  the  armature  core.  This  consists  in  placing  the  polar  faces  of  the 
magnets  so  that  the  centre  of  the  armature  is  subjected  to  the  direct  induc- 
tive action  of  both  poles,  while  each  end  is  subjected  to  the  direct  action  of 
one  only,  and  the  indirect  action  of  the  other.  The  theory  foi  this  is  found 
in  the  fact  that  the  self  repellant  action  of  magnetic  lines  offeree  have  similar 
direction  of  flow,  causing  the  ends  of  a  cylinder  subjected  to  a  uniform  dis- 
tribution of  inductive  action  to  become  saturated  first  and  requiring  ex- 
penditure of  energy  to  get  the  centie  saturated  under  these  conditions. 

The  same  property  of  magnetic  lines  of  force  also  causes  the  ends  of  a 
magnet  polar  face  to  be  the  strongest  in  effect,  and  the  inductive  action  to 
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be  non-uniform  with  the  same  tendencies  already  existing  in  the  armature 
core. 

Placing  the  magnets  in  the  positions  as  described  applies  the  most  power- 
ful action  to  the  centre  of  the  length  of  the  cylindrical  core,  and  thus  utilizes 
the  self-repellant  properties  to  secure  a  uniform  and  practical  distribution 
throughout  the  entire  core. 

These  three  devices  are  the  original  patented  and  specially  distinctive 
features  of  the  Easion  arc  dynamo,  while  the  proportioning  which  was 
effective  in  securing  a  steady  current  through  ihe  notably  unsteady  resistance 
of  arc  lamps  was  also  imporiant,  although  not  deemed  patentable,  Ihe  secret 
of  it  has  been  independently  discovered  and  is  now  fairly  well  known.  I 
believe  Mr.  Ea.=ton  was  the  first  to  realize  the  effect  of  armature  re-actions 
in  a  dynamo  and  utilize  them  intelligently  for  a  definite  purpose.  The  volt- 
age of  this  dynamo  with  fixed  brushes,  speed,  and  number  of  turns  effective 
in  magnetic  field,  is  actually  highest  at  about  three-fourths  of  the  nonnal 
working  current,  consequently  a  change  of  resistance  does  not  have  a  bad 
effect  on  the  lamps  as  the  tendency  is  self-corrective  to  a  marked  degree. 
The  reasons  for  this  are,  that  the  magnet  coils  practically  saturate  the  mag- 
netic circuit  at  three-fourths  of  the  normal  current,  and  any  increase  of  cur- 
rent affects  the  excitement  very  little,  while  the  armature  re-actions  become 
more  energetic  and  actually  reduce  the  lines  of  magnetic  force  passing 
through  the  armature.  Any  decrease  of  resistance  tending  to  an  increase  of 
current,  is  partially  checked  by  the  decrease  of  induction  in  the  armature, 
dud  any  increase  of  resistance  tending  to  a  decrease  of  current  is  partially 
checked  by  the  increase  of  induction  due  to  armature  re-actions,  unless  the 
resistance  becomes  so  gre.it  as  to  affect  the  energizing  power  of  the  magnet 
coils,  and  so  the  unsteady  resistance  of  th  ;  arcs  is  met  by  a  corresponding 
unsteady  voltage,  which  is  equally  quick  and  corrective  in  influencing  the 
volume  or  amperage  of  the  current,  which  is  therefore  fairly  uniform  under 
regular  conditions. 

The  recent  developments  and  improvements  on  this  machine  are  valuable 
additions  to  the  features  before  described,  the  oil  reservoir  and  ring  oiling 
bearings  being  more  cleanly  and  far  more  reliable  than  either  grease  or  oil 
cups,  and  require  much  less  attention.  An  automatic  regulator  or  controller 
is  also  attached  to  the  latest  type.  The  regulator  operates  entirely  different 
to  anything  yet  placed  on  the  market. 

The  dynamo  may  be  run  with  or  without  it  as  desired,  as  it  is  independent 
of  the  machine  itself.  The  brushes  remain  stationary  for  all  variations  of 
load,  and  the  machine  may  be  run  on  a  short  circuit  for  any  length  of  time 
without  any  injurious  results  ;  in  fact  with  this  controller,  a  machine  run- 
ning at  full  load  may  be  short  circuited  by  placing  a  wire  directly  across  the 
terminals,  with  no  other  effect  than  a  slight  increase  in  the  spark  at  the 
brushes  for  a  few  moments.  This  increase  of  sparking  is  probably  due  to  the 
fact  that  it  takes  a  small  space  of  time  tor  the  magnetic  strength  to  be  re- 
duced or  changed  in  the  iron  of  the  machine,  as  the  regulator  is  instantaneous 
in  its  action  for  any  change  of  the  load.  The  dynamo  also  has  a  lower  in- 
ternal resistance  with  a  light  load  than  with  a  full  load,  and  therefore  runs 
cooler  on  the  light  load,  although  the  ampere  output  is  the  same.  This  is 
a  contrary  state  of  affairs  to  that  experienced  with  most  arc  machines,  as 
usually  when  they  are  cut  down  below  one-fourth  of  their  full  load,  they  run 
decidedly  warmer. 

The  arc  lamp  of  the  Reliance  system  is  a  very  simple  form  of  the  "  Al- 
teneck  "  type,  probably  the  simplest  form  in  use  to-day.  The  use  of  dash 
pots  is  avoided  by  proportioning  the  coils  and  core  somewhat  analagous  to 
that  giving  steadiness  to  the  dynamo  current.  The  automatic  cut-out  in 
this  lamp  is  simply  a  pair  of  contacts,  one  of  which  is  fixed  and  the  other  is 
attached  to  the  movement  frame  in  such  a  manner  as  to  make  a  contact 
after. the  frame  has  passed  beyond  the  point  at  which  the  lamps  should  feed 
freely.  The  special  feature  of  the  feed  movement  is  the  arrangement  of  the 
escapement  wheel  and  pallet,  wherein  by  varying  the  distance  between  the 
centre  of  motion  of  the  wheel  and  that  of  the  pallet,  the  movement  locks  and 
prevents  the  pallet  from  vibrating,  allows  it  to  vibrate  slowly,  or  rapidly  or 
to  disengage  all  together,  according  to  the  relative  position  of  the  wheel  and 
pallet  ;  this  position  being  regulated  by  the  relative  power  of  the  shunt  and 
series  coils.  This  lamp  is,  however,  being  partially  superseded  by  the 
"  Uiiiversil  Lamp,"  which  is  also  one  of  Mr.  Easton's  productions.  It  has 
been  suggested  by  some  that  this  lamp  ought  to  be  called  a  constant 
potential  lamp,  as  the  voltage  remains  constant,  while  the  current  may  be 
varied  from  4  to  12  amperes.  Thi':  feature  allows  Ihe  candle  power  of  the 
the  lamps  to  be  varied  at  will  by  the  attendant  in  charge,  without  any  ad- 
justment of  the  lamps  themselves.  It  also  provides  a  lamp  that  will  work  on 
any  of  the  high  tension  arc  systems  at  present  in  use  without  anv  change  in 
tha  windings  or  adjustment.  The  lamp  is  very  compact,  substantial,  and 
ight,  weighing  about  25  lbs.  complete  with  globe  and  hood,  making  it  de- 
sirable for  use  on  pole  brackets,  especially  where  they  are  required  to  ex- 
tend well  out  from  the  pole,  or  where  they  are  to  be  suspended  in  the  middle 
of  a  stieet. 

The  early  history  of  the  system  dates  back  to  about  1884,  when  Mr,  Easton 
in  company  with  H.  W.  Spang,  of  Reading,  Pa. ,  built  an  experimental  machine 
of  the  offset  pole  type.  This  was  a  constant  potential  machine  wound  for  an 
output  of  25  amperes  at  70  volts,  and  was  used  to  light  the  experimental  shop 
at  Reading.  The  second  machine  finished  was  also  of  the  constant  potential 
type  wound  for  40  amperes  at  200  volts,  and  was  used  for  a  number  of  years  for 
charging  storage  batteries  and  for  operating  4  arc  lamps  in  series,  with  the 
usual  resistance,  at  the  Highland  House  Park,  at  Reading.  The  third 
dynamo  completed  was  built  for  i;  arc  lights,  and  was  perfectly  satisfactory 
in  every  way.  The  next  machine  was  built  for  35  arc  lights  and  with  this 
dynamo  they  had  a  "circus." 

The  armature  re-actions  in  this  machine  were  very  desirable,  aslhey  assisted 
in  the  maintenance  of  a  steady  current,  but  the  sparking  was  too  severe  to 
ever  be  durable.  The  cause  of  this  was  not  fully  realized  at  that  time, 
and  Ihe  inventor  was  very  much  discouraged  at  not  being  able  to  prevent  it. 
As  a  last  resort  he  hit  upon  the  idea  of  the  double  brush.  The  actions  of 
the  double  brush  are  two-fold,  the  first  and  chief  being  that  enough  sections 
are  included  in  the  short  circuit  from  brush  to  brush,  to  give  enough  E.  M. 
F.  to  get  a  current  flowing  in  the  coils  so  that  they  left  the  lead  brushes  in 
an  active  condition  ready  to  take  up  their  normal  work.  The  polar  effect  of 
the  armature  coil  was  also  distributed  over  a  larger  area,  and  the  effect  of 
commutation  was  much  less  sharply  defined.  The  result  was  all  that  could 
be  desired.  This  machine  was  run  lor  a  short  time  at  the  Scott  Foundry  in 
Reading,  and  was  very  successful  in  its  operation. 

After  these  experiments  had  been  concluded,  Mr.  Easton  came  back  to 
Canada,  and  succeeded  in  organizing  the  Reliance  Co.,  who  began  the 
manufacture  of  the  Easton  apparatus  in  Waterford,  Ont.  The  first  machine 
built  by  them  was  sent  to  a  town  in  Eastern  Ontario  and  was  operated  by 
the  local  company  for  commercial  lighting.  This  machine  is  still  in  opera- 
tion, and  has  had  but  few  and  trifling  repairs  with  one  exception.  This  ex- 
ception illustrates  what  small  events  are  sometimes  the  vital  keys  to  a  situa- 
tion, and  what  presumably  honest  men  will  do  to  save  money.  Thi=  dynamo 
ran  splendidly  for  nearly  a  year,  and  then  it  and  a  mate  which  had  only 
been  in  operation  for  4  months,  both  made  a  clean  burn-out,  a  perfect  roast. 
Easton  went  down  to  get  at  the  facts,  but  could  see  no  satisfactory  reason 
for  the  accident,  nor  would  the  dynamo  tender  or  owners  advance  anything 
that  would  clear  it  up.    Easton  prepared  to  leave  the  town  in  despair  ;  as 


he  did  not  know  the  cause  he  could  not  devise  a  remedy.  Just  as  be  got  on 
the  bus  for  an  enrly  morning  train  the  porter  said  to  him  :  "  There  was  a 
funny  thing  happened  the  other  morning;  when  I  went  out  for  the  one- 
thirty  train,  the  lamp  in  the  front  of  the  confectioner's  was  lit,  and  it  was 
the  only  light  in  town."  As  they  were  eight  hour  lamps,  and  the  plant  was 
being  started  at  about  5  p.m.  and  supposed  to  shut  down  at  midnight,  ii 
seem  funny  to  Easton  also,  and  it  flashed  upon  his  mind  that  the  dynamo 
tender  had  gone  asleep  and  left  the  water  all  on  (the  plant  being  run  by 
water  power),  that  the  lamps  had  burned  out  one  by  one  until  this  particular 
lamp  was  the  last  one  to  go  out,  and  that  the  water  necessary  to  run  60 
hmps  would  soon  roast  out  a  machine.  He  then  went  back  and  jumped 
on  the  dynamo  tender,  asking  him  how  he  came  to  go  to  sleep,  naming  the 
exact  lime.  He  made  no  attempt  to  deny  it,  and  replied  that  he  got  a 
shock  and  got  knocked  out.  He  claimed  that  he  fell,  and  in  falling  put  one 
hand  on  each  terminal  of  the  machine,  and  to  have  recovered  his  senses 
about  4  a.m.,  but  as  he  was  caught  several  times  afterwards  drunk  and 
asleep,  for  which  he  was  finally  discharged,  and  he  had  no  sign  of  a  burn 
on  his  hands,  the  probability  is  that  he  lied,  and  that  he  slept  until  daylight. 
As  the  dynamos  ran  about  two  weeks  after  that  without  special  trouble,  the 
owners  had  all  hoped  that  no  damage  had  been  done.  This  is  at  once  an 
example  of  the  staying  powers  of  the  Easton  dynamo  and  the  importance  of 
the  close  observance  of  small  things. 

This  discovery  revived  Easton's  hopes,  in  fact  more  than  re-assured  every- 
body concerned  that  the  machine  were  all  right.  A  short  time  after  this 
the  Easton  Electric  Co.,  of  New  York,  was  formed,  and  the  manufacture 
of  the  machines  in  the  U.  S.  was  begun.  This  company  while  never  going 
into  business  on  a  very  large  scale,  installed  quite  a  number  of  arc  plants  in 
different  parts  of  the  U.S.,  nearly  all  ot  which  have  been  in  successful 
daily  operation  ever  since.  During  the  two  years  in  which  I  was  employed  by 
this  company,  I  saw  but  one  armature  in  the  shop  for  repairs,  and  this  one- 
had  evidently  been  ill  treated  for  upon  taking  it  to  pieces,  we  took  several 
pounds  of  coal  dust  out  of  the  inside  of  it.  The  last  lighting  plant  I  had 
charge  of  had  two  of  these  machines  which  were  run  most  of  the  time  from 
5  p.  m.  to  7  a.  m.,  and  about  all  the  attention  they  required  was  to  see  that 
the  grease  boxes  were  full  before  starting  and  to  trim  and  re-set  the  brushes 
once  a  week  in  fact  the  brushes  often  ran  two  or  three  weeks  without  touch- 
ing. 

In  conclusion,  1  beg  to  thank  you  all  for  the  attentive  manner  in  which 
you  have  listened  to  me,  and  hope  you  will  excuse  any  mistakes  or 
omissions  which  I  have  made,  and  that  this  paper  has  been  of  interest  to 
everybody  present. 


CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 

Note. — Secret^iries  of  the  various  Associations  are  requested  to  forward  to  us  matter 
for  publication  in  this  Department  not  later  than  the  20th  of  each  month. 

HAMILTON    NO.  2. 

On  the  22nd  of  March  the  .innual  dinner  of  the  above  As- 
sociation was  held  at  the  Commercial  Hotel.  The  President, 
Wm.  Sweet,  presided,  the  vice  chair  being  occupied  by  Wm. 
Morris.  Quite  a  number  of  the  Toronto  brethren  were  present 
as  well  as  some  from  other  points  who  ably  responded  to  the 
totst  to  "  The  Sister  Associations." 

The  executive  officers  spoke  encouragingly  of  the  ad- 
vancement which  the  Association  is  m.tking,  Bro.  Edkins 
giving  particulars  regarding  the  organization  of  several  new  As- 
sociations .it  the  present  time. 

The  usual  toasts  were  heartily  responded  to  and  a  number  of 
songs  well  rendered.  Altogether,  the  evening  was,  in  the  opinion 
of  all  present,  a  most  enjoyable  one.  I  have  been  requested  by 
the  Association  to  state  that  the  question  which  recently  appear- 
ed in  the  Electrical  News  concerning  the  new  Blike  pumping 
engine  at  Toronto,  was  not,  so  far  as  known,  preferred  by  any 
member  of  this  organization  ;  and  further  that  no  correspondence 
is  sanctioned  by  this  Association  which  is  not  signed  by  the 
corresponding  secretary. 

Wm.  NORRI.S,  Cor.  Secretary. 
[The  above  correspondence  arrived  too  late  to  be  inserted  in 
our  April  Issue.— Ed.  E.  News.] 


organization  OF  KINCARDINE  ASSOCLVTION  NO.  12. 

Mr.  A.  M.  Wickens,  writes,  that  on  the  21st  of  April  he  visited 
Kincardine,  and  effected  the  organization  of  Kincardine  Associa- 
tion No.  12. 

The  following  members  were  duly  elected  and  installed  as 
officers  for  the  ensuing  term  : 

Piesident,  Bro.  Joseph  Walker,  Chief  Engineer  Water-works  ; 
Treasurer,  D.  Bennett  ;  financial  Secretary,  A.  Scott  ;  Conduc- 
tor, R.  Murker  ;  Door-keeper,  J.  Carroll. 

There  were  also  present,  Bros.  Percy  C.  Walker,  J.  Gillespie, 
A.  T.  Scott  and  Wm.  Carey. 

It  is  a  pleasure  to  learn  that  while  in  point  of  numbers  this 
new  association  may  not  equal  the  older  ones,  its  career,  judging 
by  the  enthusiasm  and  character  of  the  membership,  will  be  a 
successful  one.   


MONTREAL  JUNIOR  ELECTRIC  CLUB. 

Regular  weekly  meetings  of  the  above  club  were  held  on  the 
dates  following,  at  which  papers  were  read  on  the  subjects 
named  : — 

March  26th. — Paper  by  E.  W.  Sayer,  on  a  general  review  of 
past  papers. 

April  2nd. — Paper  by  R.  H.  Street,  on  Storage  Batteries,  ist 
part. 

April  9th. — Paper  by  S.  W.  Smith,  on  Arc  Lamp  Cut-outs, 
switches,  etc. 

April  i6th. — Paper  by  Wm.  T.  Sutton,  on  Annunciators  and 
their  coiistruction. 

The  Royal  Electric  Co. ,  have  recently  sold  to  the  T.  I2aton  Co.,  Toronto, 
a  600  light  direct  current  dynamo,  and  to  Mr.  H.  Cook,  ol  Hensall,  Ont., 
a  400  light  alternating  plant. 
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promptly  and  regulai  ly. 

EDITOR'S  ANNOUNCEMEXTS. 

Correspondence  is  invited  upon  all  topics  coming  legitimately  within  the  scope  of 
this  iournal 

THE  "CANADIAN  ELECTRICAL  NEWS "  HAS  BEEN  APPOINTED  THE 
OFFICIAL  PAPER  OF  THE  CANADIAN  ELECTRICAL  ASSOCIATION. 


CANADIAN  ELECTRICAL  ASSOCIATION. 

OFFICERS: 

President  : 

J.  J.  WRIGHT,  Manager  Toronto  Electric  Light  Company. 

1ST  Vice-President: 
K.  J.  DUNSTAN,  Local  Manager  Bell  Telephone  Company,  Toronto. 

2ND  Vice-Preside.st  : 
JOHN  CARROLL,  Sec-Treas.  Eugene  Phillips  Electrical  Works,  Montreal. 

Secretary-Treasurer : 
C.  H.  MORTIMER,  Publisher  Electrical  News,  Toronto. 

Executive  Committee  : 
D.  THOMSON,  Hamilton,  Ont. 
D.  A.  STARR,  Royal  Electric  Company,  Montreal. 
H.  O.  FISK,  Electrician  Electric  Light  Company,  Peterboro',  Ont. 
GEO.  BL.-ikCK,  G.  N.  W.  Telegraph  Co. ,  Hamilton. 
A.  B.  SMITH,  Inspector  Canadian  Board  Fire  Underwriters,  Toronto. 

L.  B.  McFARLANE,  Bell  Telephone  Company,  Montreal. 
T.  R.  ROSEBRUGH,  Lecturer  in  Electricity,  School  of  Practical 
Science,  Toronto. 
E.  C.  BREITHAUPT,  Berlin,  Ont. 
JOHN  YULE,  Manager  Guelph  Gas  and  Electric  Light  Company, 
Guelph,  Ont. 

THOS.  AHEARN,  of  Ahearn  &  Soper,  Ottawa,  Ont. 


MONTREAL  ELECTRIC  CLUB. 


officers  : 

President,  W.  B.  Shaw,  -  Montreal  Electric  Co. 

Vice-President,  H.  Woodman,        -  Montreal  Street  Railway  Co. 

Secretary,  James  Burnett,      -         -  19  Shuter  Street. 

Treasurer,  L.  M.  Pinolet,  -  1401  Dorchester  Street. 

Committee  of  Management :  H,  Bkown,  Jas.  Douglas,  D.  Black. 


CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 


executive  board : 

President,  G.  Hunt,        -  -  -  Montreal,  Que. 

Vice-President,  Wm.  Sutton,    -  -        -  Toronto,  Ont. 

Secretary,  J.  J.  York,        -  Board  of  Trade  BIdg,  Montreal. 

Treasurer,  W.  G.  Blackgrove,       -  -  Toronto,  Ont. 

Conductor,  T.  KlNG,  -  -  Dresden,  Ont. 

Door  Keeper,  F.  Roberts,       -       -  -  Ottawa,  Ont. 

Toronto  Branch  No.  i. — Meets  2nd  and  4th  Friday  each  month  in 
Room  D,  Shaftesbury  Hall.  Wilson  Phillips,  President  ;  H.  E.  Terry, 
Secretary,  19  Hayter  street. 

Hamilton  Branch  No.  2. — Meets  ist  and  3rd  Friday  each  month,  in 
Maccabee's  Hall.  W.  Sweet,  President;  Wm.  Norris,  .Secretary,  211 
Wellington  .Street  North. 

Stratford  Branch  No.  3.— John  Hoy,  President  ;  Samuel  H.  Weir, 
Secretary. 

Brantford  Branch  No.  4. — Meets  2nd  and  4th  Friday  each  month. 
Thos.  Pilgrim,  President ;  Joseph  Ogle,  Secretary,  Brantford  Cordage  Co, 
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London  Branch  No.  5. — Meets  in  Sherwood  Hall  first  Thursday  and 
last  Friday  in  each  month.  F.  Mitchell,  President ;  William  Meaden,  Sec- 
retary Treasurer,  533  Richmond  Street. 

Montreal  Branch  No.  i. — Meets  ist  and  3rd  Thursday  each  month, 
in  Engineers'  Hall,  Craig  street.  President,  Jos.  Robertson  ;  first  vice- 
president,  H.  Nuttall  ;  second  vice-president,  Jos.  Badger  ;  secretary,  J.  J. 
York,  Board  of  Trade  Building;  treasurer,  Thos.  Ryan. 

St.  Laurent  Branch  No.  2. — Meets  ist  and  3rd  Tuesday  each  month, 
in  Mechanics'  Institute,  204  St.  James  street.  Matthias  Guimond,  Presi- 
dent ;  Alfred  Latour,  Secretary,  306  Delisle  street,  St.  Cunegonde. 

Brandon,  Man.,  Branch  No.  i. — Meets  ist  and  3rd  Friday  each 
month,  in  City  Hall.  A.  R.  Crawford,  President ;  Arthur  Fleming, 
Secretary. 

Guelph  Branch  No.  6. — Meets  ist  and  3rd  Wednesday  each  month  at 
7:30.  p.m.    C.  Jorden,  President;  H.  T.  Flewelling,  Secretary,  Box  No  8. 

Ottawa  Branch,  No.  7.  —  Meets  2nd  and  4th  Tuesday,  each 
month,  corner  Bank  and  Sparks  streets ;  Frank  Robert,  President ;  F. 
Merrill,  Secretary,  352  Wellington  Street. 

Dresden  Branch  No.  8. — Meets  every  2nd  week  in  each  month;  Thos. 
Merrill,  Secretary. 

Berlin  Branch  No.  9. — Meets  2nd  and  4th  Saturday  each  month  at 
8  p.  m.    W.  J.  Rhodes,  President ;  G.  Steinmetz,  Secretary,  Berlin  Ont. 

Kingston  Branch  No.  10. — Meets  ist  and  3rd  Tuesday  in  each  month 
in  Eraser  Hall,  King  Street,  at  8  p.m.  J.  Devlin,  President  ;  A.  Strong, 
Secretary. 

Winnipeg  Branch  No.  ii.— President,  Chas.  E.  Robertson;  Recording 
Secretary,  L.  Brandon  ;  Financial  Secretary,  Arthur  Harper. 

Kincardine  Branch  No.  12. — President,  Joseph  Walker  ;  Secretary, 
A.  Scott. 
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board  of  examiners. 
President,  A.  E.  Edkins,  -  139  Borden  St.,  Toronto. 

Vice-President,  R.  Dickinson,  -  Electric  Light  Co. ,  Hamilton. 
Registrar,  A.  M.  WiCKENS,       -  -     280  Berkeley  st. ,  Toronto. 

Treasurer,  R.  Mackie,       -  -  28  Napier  st. ,  Hamilton. 

Solicitor,  J.  A.  McAndrews,  -  Toronto. 

Toronto— A.  E,  Edkins,  a.  M.  Wickens,  E.  J.  Phillips,  F.  Donaldson. 
Hamilton— P.  Stott,  R.  Mackie,  R.  Dickinson. 
Petekboro' — S.  Potter,  care  General  Electric  Co. 
Brantford — A.  Ames,  care  Patterson  &  Sons. 
Kingston — J.  Devlin  (Chief  Engineer  Penetentiary),  J.  Campbell. 
London— F.  Mitchell. 

Information  regarding  examinations  will  be  furnished  on  application  to 
any  member  of  the  Board. 


NOTICE  OF  REMOVAL. 

Subscribers  and  advertisers  are  asked  to  note  that  on  the  first  of  May  the 
Branch  Office  of  the  CANADIAN  ELECTRICAL  NEWS  in  Montreal  was 
removed  to  the  New  York  Life  Insurance  Building. 


Elsewhere  in  this  paper  will  be  found  the  report  of  a  coin- 
mittee  of  the  National  Electric  Light  Association-  showing  the 
average  consumption  of  fuel  in  electric  stations  in  the  United 
States.  The  report  indicates  that  in  the  electric  stations  across 
the  line,  the  highest  point  of  economy  in  the  use  of  fuel  is  yet  far 
from  being  reached.  We  would  be  pleased  if  soine  of  our  readers 
would  tell  us  to  what  extent  the  consumption  of  fuel  in  electric 
stations  in  Canada  corresponds  to  the  figures  given  in  this  re- 
port. There  are  few  subjects  which  might  more  profitably  be 
discussed  than  the  means  which  should  be  employed  for  the 
purpose  of  securing  the  greatest  amount  of  power  with  the  least 
consumption  of  fuel.  Who  will  be  the  first  to  give  his  experience 
on  this  line  ? 


It  is  announced  that  the  government  will  introduce  a  bill 
providing  for  the  inspection  of  electric  light  meters,  and  that  it 
is  not  the  intention  to  appoint  any  additional  officers  to  carry 
out  the  workings  of  the  bill.  The  necessary  inspection  is  to  be 
done  by  the  present  gas  inspectors,  and  the  inspectors  of  weights 
and  measures.  This  economy  is  commendable,  in  spite  of  the 
drawback  that  these  officials  are  quite  ignorant — and  likely  to 
remain  so — of  the  principles  on  which  electric  meters  operate. 
But  the  two  classes  of  officials  selected  show  that  the  depart- 
ment has  devoted  some  anxious  thought  to  adapting  the  means 
at  its  disposal  to  the  end  to  be  attained.  The  Edison  chemical 
meters,  which  measure  by  weight  of  zinc  deposited  by  the  cur- 
rent, will  fall  naturally  to  the  lot  of  the  inspectors  of  weights 
and  measures,  and  as  the  deposit  is  weighed  by  milli- 
grammes the  inspectors  will  find  their  new  duties  comparatively 
light.  On  the  other  hand  the  Thomson  and  Shallenberger 
dial  recording  meteis  have  such  a  strong  external  resemblance 
to  the  gas  meters,  that  the  gas  inspectors  will  feel  quite  at  home 
— if  they  wisely  refrain  from  looking  inside.  In  view  of  this  evi- 
dent effort  to  please,  criticism  would  be  unkind.  The  notice 
posted  in  western  concert  saloons,  "Please  don't  shoot  at  the 
pianist,  he's  doin'  the  best  he  knows"  applies  to  this  case  ;  and 
so  long  as  the  manufacturers  maintain  the  present  standard  of 
of  meter  accuracy,  these  novel  electricians,  if  they  do  no  good, 
can  at  least  do  little  harnL 
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A  MEETING  of  the  Executive  Committee  of  the  Canadian 
Electrical  Association  will  be  held  in  Toronto  a  few  days 
hence,  when  the  preliminary  arrangements  for  the  annual  meet- 
ing to  be  held  in  Montreal  next  September,  will  be  considered. 
Members  of  the  Executive  will  be  notified  of  the  date,  time  and 
place  of  the  meeting,  and  it  is  hoped  they  will  all  endeavor  to 
be  present.  Much  of  the  work  in  connection  with  this  con- 
vention will  necessarily  devolve  upon  members  of  the  Associa- 
tion resident  in  Montreal,  and  we  are  pleased  to  learn  that  the 
arrangements  are  already  engaging  their  attention.  There  is 
much  to  be  done,  and  it  is  none  too  early  to  begin  the  work. 
If  every  membei'  will  give  what  assistance  he  can,  the  con- 
vention in  Montreal  should  equal  if  not  surpass  any  previous 
one. 

A  correspondent  writes  making  enquiry  regaiding  removable 
fire-door  arches.  We  are  not  aware  of  any  firm  keeping  these 
in  stock  for  sale,  but  they  can  be  readily  enough  made.  One 
form  is  made  by  bending  flat  bar  iron  into  an  arch  with  the  ends 
of  the  bars  turned  in  to  point  to  the  center  from  which  the  arch 
is  drawn.  Into  these  bars  build  a  brick  arch.  The  arch  bars 
form  the  top  of  the  arch,  and  hold  the  bricks  together,  so  that 
the  whole  mass  may  be  lifted  into  place.  When  in  position,  the 
iron  in  not  exposed  to  the  heat  as  the  bricks  are  between  it  and 
the  furnace.  Another  method  is  to  make  a  frame  of  piping,  with 
connections  into  the  boiler,  and  cover  the  pipes  with  thin  fire 
brick  and  fire  clay.  Sometimes  the  feed  water  is  made  to  pass 
through  this  piping,  but  if  the  water  makes  much  scale  it  will 
choke  up  with  deposit.  If  any  of  our  readers  have  met  with 
any  other  kind  of  fire  door  arch  for  boilers  we  shall  be  pleased 
to  hear  about  them. 


An  electric  launch  from  the  World's  Fair  has  been  introduced 
upon  the  Grand  Canal  at  Venice  and  the  trial  has  been  pro- 
nounced successful.  Thib  time  it  cannot  well  be  said  that  pro- 
gress is  not  an  improvement  for,  apart  from  the  fact  that  the 
graceful  movements  of  the  electric  launch  will  be  more  in  harmony 
with  the  style  of  Venice  than  were  the  steamboats  which  are  to 
be  displaced,  the  damage  to  the  marbles  of  the  palaces  from  the 
contamination  of  the  atmosphere  by  smoke,  which  Ruskin  de- 
plored, will  be  removed.  The  silent  progress  of  the  electric 
launches  is  also  in  harmony  with  the  quiet  of  a  city  in  which  there 
is  neither  wheel  or  hoop  and  in  which  the  noise  of  the  little 
steamboats  was  an  intrusion.  But,  and  here  there  is  another 
side  to  the  question,  the  steamboats  on  account  of  their  neces- 
sarily large  size,  were  confined  to  the  Grand  Canal  (where  in  truth 
they  have  been  a  great  comfort)  but  a  storage  battery  electric 
launch  can  be  built  small  enough  to  navigate  the  small  canals,  and 
the  gondola  is  in  danger.  The  gondola  amply  exhibited  its  inferi- 
ority at  the  World's  Fair  where  it  plied  over  the  samegroundas  the 
electric  launches.  But  this  very  inferiority  may  save  it.  To  those 
who  had  seen  the  gondola  at  home  and  watched  constantly  with 
increasing  delight  the  ease  and  rapidity  with  which  it  threads  its 
way  through  the  traffic  on  the  narrow  canals,  the  lumbering  ap- 
pearance it  presented  on  the  lagoons  of  the  World's  Fair  was  a 
surprise  and  disappointment.  The  apparent  speed  of  the  gon- 
dola at  home  turns  out  to  be  only  relative  to  the  obstruction  it 
meets. 


The  General  Electric  Company  of  the  U.  S.  occupies  such  a 
prominent  place  in  the  electrical  world,  and  is  involved  in  so 
many  electrical  interests,  that  the  condition  of  its  affairs  affects 
in  some  measure  the  whole  electrical  business  of  the  United 
States,  and  reacts  upon  us  in  Canada.  The  heavy  losses  this 
company  was  known  to  have  sustained  during  the  past  year, 
caused  its  annual  statement  to  be  looked  for  with  more  than 
ordinary  interest.  This  was  presented  at  the  meeting  of  the 
stockholders  held  at  Schenectady,  on  April  2nd.  With  a  capital 
of  $35,000,000  and  a  bonded  debt  of  $10,000,000,  the  surplus  of 
$1,024,954.59  shown  by  last  year's  balance  sheet  is  this  year 
converted  into  a  deficit  of  $12,454,967.42.  This  tremendous 
shrinkage  of  thirteen  and  a  half  millions  is  in  a  measure  offset 
by  the  very  great  improvement  in  the  condition  of  its  floating 
debt,  the  unwieldy  dimensions  of  which  were  the  cause  of  its 
embarrassment  last  summer.  On  July  31st,  1893,  more  than  a 
month  after  its  troubles  began  its  direct  obligations  from  notes 
and  accounts  payable  were  $5,340,000  with  indirect  obligations 


in  addition,  from  custoineis'  paper  discounted  under  endorse 
ment,  amounting  to  $3,394,000.  At  the  date  of  the  report,  April 
2n(I,  1894,  these  figures  had  been  reduced  to  about  $350,000 
direct  obligations  and  about  $750,000  customers'  paper  under 
discount.  The  forced  sale  of  securities  to  provide  cash  to  meet 
the  floating  indebtedness  accounts  for  a  great  part  of  the 
shrinkage  of  the  assets,  but  large  amounts  are  also  written  off 
the  inventory  of  stock,  and  sweeping  reductions  are  made  in  the 
valuation  of  securities  owned  by  the  company.  The  report  in 
many  ways  shows  a  much  healthier  condition  than  last  year. 
The  principal  adverse  criticisms  of  the  report  are  directed  at 
the  large  figure  ($8,159,264.92,  the  same  as  last  year)  carried  as 
an  asset  on  account  of  Patents  and  Franchises,  but  the  reduc- 
tions in  the  valuation  of  the  other  assets  have  been  so  sweeping 
and  apparently  so  uncompromising,  that  the  directors  may 
perhaps  be  permitted  a  lingering  hope  that  values  will  improve 
with  the  times,  and  be  excused  if  they  have  given  the  Patents 
and  Franchises  item  the  benefit  of  a  doubt.  The  offices  of  all 
departments  have  been  concentrated  at  the  principal  factory  at 
Schenectady.  This  is  a  very  wise  move  which  should  result  in 
much  economy  and  greatly  increased  efificiency  in  handling  the 
business  of  the  company. 


The  bill  introduced  into  the  Ontario  Legislature  by  Mr.  Tail 
on  behalf  of  the  Ontario  Association  of  Engineers  did  not  pass. 
It  was  defeated  on  the  second  reading  by  a  vote  of  24  to  12. 
Mr.  Balfour  objected  to  the  bill  because  of  its  being  a  piece  of 
special  legislation  for  a  particular  class.  This  seems  to  have 
been  a  strong  argument  against  the  bill  in  the  form  in  which  it 
appeared.  Yet  class  legislation  is  not  new  ;  the  education  and 
and  work  of  lawyers,  doctors,  teachers,  druggists,  and  others  are 
provided  for  by  class  legislation  ;  why  should  engineers  be  treat- 
ed differently?  When  the  bill  to  provide  for  the  education  and 
work  of  engineers  is  as  carefully  prepared  and  has  in  it  all  the 
necessary  guards  for  the  protection  of  the  individual  rights, 
both  of  the  engineers  and  the  public,  no  doubt  the  cry  of  class 
legislation  will  have  lost  its  force.  Some  thought  the  bill  was 
too  one-sided  and  would  not  have  had  the  effect  expected  by  its 
promoters.  The  interest  of  both  employer  and  employed  must 
be  considered  and  properly  guarded,  else  such  a  measure,  even 
if  it  did  become  law,  would  fail  in  being  beneficial  to  either 
party.  We  think  that,  in  this  young  country,  it  would  be  wisdom 
to  follow  the  lead  of  the  older  lands,  especially  of  our  own  mother 
country,  wheie  experience  has  been  gained  during  so  many  years. 
The  present  law  in  Britain  compels  owners  of  steam  boilers  to 
have  them  examined  by  a  competent  person.  Every  accident, 
however  trifling  in  itself,  if  of  the  nature  of  an  explosion,  or  bust, 
which  occurs  to  any  boiler  or  its  connection,  has  to  be  reported 
to  the  government.  An  investigation  is  held  by  a  court  of  en- 
quiry, something  like  a  coroner's  inquest,  except  that  the  govern- 
ment supplies  competent  men  to  form  the  court,  and  a  lawyer  to 
prosecute  investigation.  The  cause  of  the  accident  is  traced, 
and  if  the  fault  is  due  to  the  maker,  or  seller,  or  user,  or  attendant 
of  the  boiler,  the  offender  is  punished.  This  act  has  given  great 
satisfaction  during  more  than  ten  years,  and  has  bad  the  effect 
of  making  boiler  owners  more  careful  in  regard  to  the  purchase 
of  boilers,  and  as  to  the  men  employed  to  take  care  of  them. 
In  case  of  accident  the  owner  has  to  prove  that  the  men  whom 
he  employed  were  competent,  and  as  every  trifling  accident, 
such  as  the  blowing  out  of  a  joint,  or  the  breaking  of  a  blow-off 
cock,  has  to  be  reported,  it  makes  owners  careful  that  everv 
little  detail  shall  be  properly  attended  to.  As  no  one  can  use  a 
steam  boiler  without  in  some  degree  causing  risk  of  injury  to  other 
people  and  other  peoples'  property,  this  British  Act  seems  a 
most  reasonable  way  of  compelling  boiler  users  to  take  care  of 
them. 

The  construction  of  the  Hamilton,  Grimsby  and  Beamsville  Electric 
Railway  is  being  proceeded  with,  some  forty  men  and  ten  teams  being 
engaged  on  the  grading,  and  a  dozen  line  men  and  diggers  on  the  overhead 
construction.  The  number  of  men  is  being  increased,  and  every  effort 
made  under  the  direction  of  Mr.  P".  E.  Handy,  superintendent  of  the  road, 
to  complete  construction  by  the  ist  of  July.  The  power  station  at  Stony 
Creek  is  ready  for  the  roof,  and  the  boilers  will  be  in  position  in  a  few  days. 
A  large  tank  has  been  made,  130  by  80  feet,  14  feet  deep,  for  the  storage  of 
water.  The  chimney  will  be  100  feet  high,  stone  foundation,  set  on 
concrete.  The  company  have  had  some  little  difficulty  within  the  last  few 
days  with  the  toiynship  council  of  Salt  Fleet,  over  the  question  of  right  of 
way,  but  the  matter  is  in  a  fair  way  to  be  amicably  adjusted. 
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TAXATION  OF  ELECTRIC  AND  GAS  STREET  PLANT. 

Mr.  O'Connor's  bill,  now  pending  in  the  Ontario  Legislature, 
to  declare  the  mains  and  general  plant  of  gas  and  electric  com- 
panies non-assessable  for  municipal  taxation,  is  meeting  with 
considerable  opposition  from  some  quarters.  The  leasons 
alleged  for  this  opposition  are  briefly,  that  the  lighting  com- 
panies are  rich  and  can  stand  the  tax,  that  to  declare  their  plant 
non-assessable  would  be  to  '"rob"  the  municipal  treasuries,  and 
further,  that  as  a  broad  principle  of  plain  justice,  investments  m' 
lighting  plants  should  be  taxed  the  same  as  investments  in 
buildings  or  merchandise.  This  last  objection  is  simply  begging 
the  question.  Lord  Palmerston  once  enunciated  a  similar  broad 
principle,  when  he  said  in  his  jaunty  off-hand  manner,  that  he 
did  not  see  why  spirits  should  not  be  sold  freely  like  molasses 
by  every  grocer.  He  ignored  the  very  essential  point  that 
spirits  are  not  like  molasses.  In  the  case  of  Mr.  O'Connor's  bill 
the  point  is,  that  investments  in  gas  and  electric  plants  are  not 
the  same  as  investments  in  buildings  or  merchandise,  and  the 
question  is,  whether  the  special  circumstances  under  which  they 
have  been  developed  are  not  such  as  to  make  it  wise  for  the 
legislature  to  intervene,  to  insure  that  these  investments  in  plant 
should  continue  exempt  from  municipal  taxation.  We  say 
continue  exempt,  for  it  must  be  borne  in  mind  that  it  is  the 
taxation  which  is  new,  not  the  exemption. 

The  County  Court  judge's  decision  last  year,  on  the 
assessment  then  for  the  first  time  made  on  the  distribut- 
ing mains  of  the  Toronto  companies  was,  that  the  munici- 
palities have  the  legal  right  to  assess.  But  this  right  had 
not  been  previously  exercised,  except  possibly  in  a  few 
instances.  The  effect  of  Mr.  O'Connor's  bill  in  general,  is 
therefore  not  to  "  rob "  the  municipal  treasuries  of  any  benefit 
they  have  hitherto  derived  from  this  source  ;  it  does  not  cut  off 
a  portion  of  their  revenues  and  hand  it  back  as  a  bonus  to  a  few 
taxpayers  who  have  hitherto  managed  to  carry  on  their  business 
and  pay  taxes  without  the  aid  of  a  bonus  ;  it  simply  deprives  the 
municipalities  of  a  right,  which  they  have  hitherto  wiselyrefrained 
from  exercising,  of  imposing  what  would  practically  be  a  new 
tax  upon  a  class  of  industries  which  are  perhaps  more  than  any 
Other  of  general  benefit  to  the  communities  in  which  they  exist  : 
and  a  tax  which  in  probably  the  majority  of  cases  of  the  small 
towns  would  mean  at  present  the  difference  between  a  profit  and 
a  loss  to  the  enterprises  concerned.  Now  the  opponents  of  the 
bill  do  not  propose  that  jhe  electiic  lighting  companies  should 
carry  on  business  at  a  loss,  or  even  at  a  smaller  piofit  than  they 
could  obtain  with  much  less  risk  by  investment  in  mortgage  ; 
and  in  order  to  live  the  companies  must  in  some  way  recoup 
themselves  of  the  amount  of  the  tax,  to  make  good  their  dimin- 
ished or  vanished  profits.  They  cannot  reduce  their  expenses 
and  there  is  nothing  left  to  do  but  to  increase  their  rates.  But 
in  the  very  great  majority  of  cases,  their  largest — by  far  their 
largest — customeis  are  the  municipalities  themselves,  who  at 
increased  rates  would  take  out  of  their  treasury  with  one  hand 
nearly  as  much  as  they  put  into  it  with  the  other.  The  differ- 
ence, which  the  municipality  nets,  represents  the  increased  cost 
to  the  private  users  of  light,  who  may  be  presumed  to  be  the 
most  active,  enterprising  and  desirable  class  of  citizens,  and 
whose  superior  merit  this  tax  would  reward  and  encourage  by 
what  is  practically  an  extra  assessment  ;  not  to  pay  the  lighting 
company  inordinate  profits,  but  that  the  lighting  company  may 
be  enabled  to  live  and  furnish  the  public  lighting  ;  in  other 
words,  an  extra  assessment  levied  only  upon  their  lights,  in 
order  that  their  less  enterprising  fellow  citizens  may  pay  less 
than  their  proportionate  share  of  the  general  town  lighting. 

Where  the  rates  for  town  lights  are  fixed  for  a  term  of  years  by 
a  contract  made  at  a  time  when  the  plant  was  not  taxed,  the 
imposition  of  a  tax  now  without  modification  of  the  contract  rate 
would — even  if  legal — constitute  an  act  of  injustice  which  in 
the  healthy  and  intelligent  public  life  of  our  small  towns  we  do 
not  th'nk  would  be  permitted.  In  oui  larger  towns  not  only  is  the 
municipal  government  less  in  touch  with  public  feeling,  but 
unfortunately  the  latter  is  less  active.  The  companies  are  larger, 
their  dividend  rate  is  good,  and  the  injustice  of  the  added  taxa- 
tion is  less  obvious,  as  its  effects  are  more  far  reaching. 
Public  feeling  cannot  or  will  not  protect  them  and  dividends 
must  be  reduced  to  pay  the  tax  or  it  must  be  paid  out  of  the 
accumulated  reserve — where  there  is  any.  In  either  case  the 
market  value  of  the  stock   falls   correspondingly,   and  the 


shrinkage  is  practically  a  forced  subscription  from  those  who 
are  stockholders  at  that  time.  Now  who  are  these  stockholders 
who  constitute  the  " rich  corporation  "  and  "can  stand  it?"  A 
glance  at  the  stock  exchange  list  will  show  that  the  public  thinks 
well  of  these  stocks  as  an  investment,  that  they  are  quoted  at  a 
high  premium,  and  that  gas,  telephone  and  electric  light  stocks 
are  changing  hands  daily  at  prices  which  yield  a  return  to  the 
purchasers  of  only  pet  cent.    The  original  stock- 

holders whose  courage  launched  the  enterprise,  and  whose  care 
and  skill  guided  it  to  the  successful  issue  they  had  foreseen  for  it, 
have  reaped  some  of  the  reward  due  to  their  daring  and  ability, 
and  have  sold  all  or  a  portion  of  their  stock  at  a  premium.  The 
immediate  or  ultimate  purchaser  is  generally  the  man  who  by 
steady  work  in  his  business  or  profession  makes  both  ends  more 
than  meet.  He  has  a  yearly  surplus  to  invest.  He  is  pre-emi- 
nently a  sensible  man,  and  he  knows  that  for  him  to  put  his 
money  into  any  new  venture  promising  large  returns,  but  to 
which  he  himself  could  give  no  attention,  would  be  culpable 
folly.  He  is  content  to  put  up  with  a  low  rate  of  interest  in  re- 
turn for  investments  which  are  not  likely  to  be  much  affected  by 
hard  times,  and  which  are  always  readily  saleable.  At  his  death 
they  form  part  of  the  provision  he  leaves  for  his  wife  and  family. 
In  his  investments  he  plays  a  doubly  useful  part  in  the  commun- 
ity by  discouraging  the  promoter  who  is  so  ready  to  be  venture- 
some with  other  people's  money,  and  by  encouraging  the  sound 
enterprise  of  the  business  man  who  develops  with  his  own 
money  a  new  source  of  wealth.  He  pays  the  latter  the  premium 
successfully  earned,  and  liberates  his  augmented  capital  to  be 
employed  with  proved  skill  and  riper  experience  in  new  enter- 
prises which  develop  the  latent  resources  of  the  country  and 
add  permanently  to  the  wealth  of  the  nation. 

Investors  of  this  class  are  obscure  but  exceedingly  useful,  and 
any  action  which  would  create  in  them  a  feeling  of  distrust  would 
be,  to  say  the  least,  very  inexpedient.  They  are  innocent  hold- 
ers of  the  securities,  and  as  such  their  just  interests  should  be 
jealously  safeguarded.  These  men,  their  widows  and  unmarried 
daughters,  are  ultimately  the  principal  owners  of  gas  and  electric 
companies  in  the  larger  towns,  and  the  result  of  Mr.  O'Connor's 
bill  in  the  larger  towns  is  not  to  "  rob"  the  municipal  treasuries, 
but  to  prevent  the  municipalities  from  confiscating -at  a  blow  a 
portion  of  these  men's  savings,  on  the  specious  plea  of  levying 
a  tax  upon  their  earnings. 

To  sum  up,  merchandise  may  seek  a  market  any.where ; 
buildings  though  confined  to  one  locality  may  be  put  to 
many  uses ;  but  lighting  plants  can  be  used  for  only 
one  purpose  and  are  narrowly  restricted  to  one  locality  in 
seeking  customers,  and  m  many  cases  are  almost  confined  to 
one  customer  only.  The  investments  were  made  and  the  busi- 
ness developed  under  conditions  which  the  opponents  of  this 
bill  desire  to  retain  the  right  to  alter.  Where  the  enterprises 
have  proved  successful  they  have  largely  passed  out  of  the 
hands  of  their  originators  into  those  of  many  small  owners,  who 
receive  a  low  rate  of  interest  on  their  investment,  and  part  of 
whose  capital  would  be  wiped  out  to  capitalize  the  annual  pay- 
ment of  the  tax  in  the  large  towns,  whilst  in  the  smaller  towns 
the  benefit  to  the  municipal  treasury  would  be  largely  illusory. 
It  is  not  sufficient  answer  to  say  that  this  taxation  would  be 
legal.  The  question  is,  is  it  expedient.?  Is  it  wise?  Is  it 
just?  In  passing  this  bill  the  legislature  will  be  exercising 
one  of  its  most  important  functions,  that  of  righting  by  new 
enactments  the  wrongs  which  result  from  the  application  of  old 
laws  to  new  conditions.  Mr.  O'Connor's  bill  has  passed  the 
committee,  and  we  trust  that  it  will  be  equally  successful 
in  passing  the  House,  which  by  enacting  this  bill  will 
show  that  it  truly  represents  the  people  of  the  province,  whose 
approval  of  the  principle  of  the  bill  is  shown  by  the  good 
sense  with  which  the  small  towns  and  villages  have  abstained 
from  exacting  those  legal  rights  which  this  bill  now  seeks  to 
abolish. 

Since  the  above  was  written  the  friends  of  the  measure  decid- 
ed upon  its  withdrawal  owing  to  the  increased  opposition  mani- 
fested by  a  majority  of  the  members  of  the  House.  The  ques- 
tion of  the  correctness  or  otherwise  of  Judge  McDougall's 
decision  will  now  presumably  have  to  be  decided  in  the  Superior 
Courts. 

Arran2;ements  are  being  made  to  install  a  new  incandescent  lighting  plant 
at  Orillia,  Ont. 
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THE  BRITISH  BOILER  EXPLOSIONS  ACTS. 

In  Britain  there  are  acts  of  Parliament  relating  to  the  use  of 
steam  boilers  known  as  The  Boiler  Explosions  Acts,  1882  and 
1890.  Under  these  Acts  the  owners  of  steam  boilers  must  re- 
port every  accident  of  the  nature  of  an  explosion  within  24  hours 
of  its  occurrence.  From  the  last  report  to  the  Secretary  of  the 
Board  of  Trade  by  the  Solicitor  having  charge  of  the  workings 
of  these  Acts,  we  learn  that  the  year  ending  June  30th,  1893, 
theie  were  72  investigations  held.  Some  of  these  were  merely 
preliminary  inquiries,  but  26  were  formal  investigations.  Of  the 
72  accidents,  32  were  from  deterioration,  or  corrosion  or  some 
part  of  the  apparatus  having  become  defective.  23  were  from 
ignorance  or  carelessness  on  the  part  of  the  attendant,  8  were 
from  defects  in  design  or  workmanship,  and  in  9  cases  the 
causes  could  not  be  definitely  placed  under  any  of  these  divisions. 

It  is  interesting  to  note  that  the  English  law  does  not  compel 
a  boiler  owner  to  place  his  boiler  under  the  charge  of  a  man 
holding  any  kind  of  a  certificate,  but  the  law  holds  the  owner 
responsible,  and  in  event  of  an  accident  he  must  prove  that  he 
employed  a  "competent"  man.  It  goes  further,  and  if  at  any  of 
these  formal  investigations,  it  is  proved  that  the  accident  was 
due  to  negligence  on  the  part  of  anyone,  whether  attendant  or 
owner,  maker  or  seller  of  the  boiler  or  its  attachments,  the  law  is 
strong  enough  to  reach  him,  and  inflict  some  form  of  punish- 
ment. 

Here  are  samples  from  the  report  before  us.  No.  582 — 
Manufacturing  engineers  blamed  for  reckless  conduct,  and  to 
pay  ;^2o  costs;  No.  590. — Managing  director  blamed  for  ne- 
glect and  ordered  to  pay  £40,  costs  ;  No.  608. — Owner  blamed 
for  not  employing  a  competent  person  and  ordered  to  pay  ^85, 
costs;  No.  623. — Owner  blamed  for  want  of  proper  supervision, 
and  attendant  blained  for  neglect.  Owner  to  pay  ^20,  and  at- 
tendant ^5,  costs;  No. 65 1. — Owner  held  responsible  for  negli- 
gence of  his  engineer,  and  a  blacksmith  who  ignorantly  advised 
owner  as  to  the  working  pressure  was  blamed.  Owner  to  pay 
20  shillings  and  the  blacksmith  ^20,  costs. 

We  commend  this  to  all  parties  interested  in  steam  boilers. 
The  acts  have  been  m  force  a  number  of  years,  and  have  given 
good  satisfaction.  A  similar  act  in  Canada  would  do  much  to 
improve  the  steam  appliances,  and  would  make  owners  careful 
as  to  what  kind  of  a  man  they  employed. 

The  investigations  refer  not  merely  to  what  are  usually  called 
boiler  explosions,  but  cover  accidents  to  any  connection  of  the 
boiler  which  is  under  steam  pressure.  The  breaking  of  a  steam 
pipe,  the  rupture  of  a  tube  or  the  bursting  of  a  blow-off  pipe 
must  be  reported,  hence  owners  are  much  more  careful. 

Some  of  the  accidents  investigated  were  of  boilers  which  were 
insured.  The  report  says  :  "As  regards  the  Boiler  Insurance 
Companies,  no  cause  has  arisen  in  connection  with  the  working 
of  the  Acts  which  shows  any  serious  neglect  on  the  part  ot  their 
inspectors,  nor  has  any  blame  been  attached  to  them  by  the 
Court  in  any  formal  inspection  which  has  been  held  during  the 
year." 


NOTES  FOR  ENGINEERS. 

A  CHAIN  is  no  stronger  than  its  weakest  link,  and  a  steam 
boiler  may  have  some  one  spot  weaker  than  other  parts,  and  in 
estimating  the  safe  pressure,  the  strength  of  this  weaker  part 
should  be  taken  into  account. 

Factors  of  safety,  as  they  are  called  by  mathematicians,  are 
used  as  a  means  of  making  allowance  forunseen  or  suspected  or 
possible  weaknesses.  For  example,  a  boiler  shell  is  made  of 
plates  ihe  strength  of  which  is  known,  but  the  riveted  joint  is 
weaker  than  the  plate,  and  the  fit  of  the  rivets  in  the  holes 
may  not  be  perfect,  hence  some  allowance  must  be  made  for 
unknown  imperfections. 

It  is  common  to  make  a  calculation  of  the  amount  of  metal 
left  after  the  rivet  holes  are  cut,  and  of  the  metal  in  the  rivets, 
and  determine  the  supposed  amount  necessary  to  break  the 
plate.  A  well  designed,  double  riveted  joint  should,  however, 
give  70%  or  nearly  three  fourths  the  strength  of  the  plate. 

Stays,  and  especially  screwed  stays,  may  corrode  and  soon 
become  much  weaker. 

It  is  common  to  calculate  the  strength  of  the  riveted  joint 
and  divide  by  five  as  a  factor  of  safety,  so  that  the  working 
pressure  is  only  one-fifth  that  required  to  rupture  the  joint. 
The  factor  of  safety  used  for  stays  and  parts  liable  to  be  cor- 
roded is  larger,  often  as  high  as  ten,  so  that  when  new  these 
parts  are  much  stronger  than  the  plate  joint. 

In  connection  with  steam  boilers  there  is  another  way  of 
looking  at  the  need  for  using  a  factor  of  safety.  The  rates  still 
in  use  were  adopted  years  ago  when  the  quality  of  the  metal 
was  much  inore  uncertain  than  it  is  now,  andwhen  the  methods 
of  working  the  metal  were  more  likely  to  injure  its  strength 
than  is  the  case  with  those  now  used  by  first-class  makers. 
We  have  now  a  better  guarantee  that  the  finished  boiler  will 
really  be  of  the  strength  intended.  If  this  be  so,  then  that  part 
of  the  factor  of  safety  which  was  used  to  allow  for  uncertainty 
of  the  strength  and  workmanship  is  not  now  so  necessary. 

Boilers  made  of  steel  by  makers  having  good  appliances  are 
now  in  use  with  a  pressure  where  the  factor  of  safety  is  four, 
and  possibly  even  this  may  in  time  be  reduced. 

We  are  not  arguing  in  favor  of  engineers  taking  greater  risks 
in  using  steam  boilers,  but  we  are  arguing  that  boilers  which 


have  been  made  in  the  most  skillful  way  and  of  the  best 
material  should  not  be  rated  as  being  only  equal  to  those  made 
of  poorer  material  and  in  a  less  skillful  manner. 


HOISTING  MACHINERY. 

There  is  probably  no  non-productive  machine  about  a  shop 
that  earns  as  much,  to  put  the  matter  paradoxically,  writes 
J.  H.  Allen  in  the  Illustrated  Carpenter  and  Builder,  as  the 
crane.  When  we  see  a  group  of  men  working  until  every  muscle 
is  strained  to  the  very  limit  of  its  endurance  in  attempting  to 
lift  a  heavy  casting  into  position  on  a  lathe  or  planer,  all  in  de- 
fault of  a  suitable  hand  hoist  wherewith  one  man  could  do  the 
work  in  one-tenth  the  time  with  one-thousandth  the  actual  exer- 
tion, we  are  disposed  to  look  upon  the  proprietor  of  that  shop  as 
being  an  old  fogey  who  is  so  far  behind  the  times  that  it  is  a 
hopeless  task  for  him  to  so  much  as  make  the  attempt  to  catch 
up. 

There  is  no  shop  so  small,  no  business  so  poor,  that  should  not 
have  its  complement  of  cranes  and  hoists.  First  of  all  there 
should  be  the  self-sustaining  hoist  with  a  capacity  equal  to  the 
heaviest  of  the  probable  requirements.  When  we  come  to  the 
cranes  they  may  be  a  simple  ring  in  the  ceiling  into  which  the 
hoist  is  to  be  hooked,  or  the  elaborate  travelling  crane.  But  for 
the  small  shop  there  are  a  multitude  of  simple  designs  that  can 
be  made  at  a  low  cost  and  which  will  serve  their  purposes  most 
admirably.  The  most  common  is  the  straight  bar,  slightly  curv- 
ed up  at  the  outer  end,  and  suspended  by  a  stay  to  the  post, 
about  which  it  swings.  Old  railroad  iron  seems  to  be  the  most 
suitable  material  for  such  a  swinging  jib.  It  has  the  advantage 
over  the  plain  flat  bar,  in  that  the  head  and  flange  give  it  a  lat- 
eral stiffness,  so  that  it  is  not  likely  to  buckle,  and  the  unneces- 
sary metal  which  it  contains  receives  a  compensation  in  the  very 
low  price  at  which  it  can  be  bought.  Such  a  jib  can  be  hung  to 
a  post  or  to  the  wall;  the  only  care  that  need  be  taken  is  that 
the  horizontal  pull  should  be  carefully  calculated,  so  that  it  may 
not  exceed  the  resistance  of  the  wall  and  pull  it  down.  It  seems 
superfluous  to  call  to  the  attention  of  our  readers  that  the  great- 
er the  distance  between  the  point  of  attachment  of  the  upper  end 
of  the  stay  and  the  heel  of  the  jib,  the  less  will  be  the  horizontal 
pull  on  the  wall. 

Sometimes,  however,  there  is  no  post  or  pillar  near  at  hand, 
and  the  jib  must  be  held  by  its  own  swinging  post.  Belts  and 
machines  may  be  thickly  strewn  around,  and  yet  when  the  trolley 
cannot  be  made  to  serve,  the  swinging  jib  crane  can  usually  be 
worked.  It  goes  without  saying  that  there  must  be  some  space 
in  the  floor  and  the  ceiling  above  for  stepping  and  fastening  the 
post.  So  we  first  locate  this,  and  then  proceed  to  put  in  the 
longest  jib  that  will  swing  over  the  desired  arc  and  clear  the  belts. 
Of  course,  this  is  not  long  enough  to  pick  up  our  work  and  put 
it  where  we  want  it;  so  we  devise  an  extension  jib.  This  can  be 
done  by  building  our  main  jib  in  two  parts,  and  carrying  a  set 
of  rolls  flush  with  the  bottom  and  top,  and  running  our  extension 
between  the  two  parts,  and  taking  the  upward  and  downward 
thrusts  on  the  rollers.  If  they  are  well  put  up  and  kept  level, 
one  will  be  surprised  at  the  ease  with  which  the  heavily-loaded 
extension  can  be  worked  in  and  out,  and  the  load  swung  in  and 
around  the  belts,  that  at  first  sight  would  seem  to  preclude  all 
possibility  of  the  use  of  a  crane. 

When  we  pass  beyond  the  domain  of  the  simpler  tools,  it  is 
doubtful  if  it  will  pay  any  proprietor  to  construct  his  own  hoisting 
tools,  unless  he  does  it  to  keep  his  men  busy  in  a  dull  season 
and  to  avoid  breaking  into  the  efficiency  of  his  working  force. 

If  the  need  arises  for  a  peculiar  construction  of  crane  for  doing 
a  special  piece  of  work,  it  is  probable  that  someone  has  had  the 
same  need  before,  and  that  the  shop  of  some  crane  builder  will 
have  the  pattern  to  furnish  just  exactly  what  you  want.  The 
height  of  hoist,  the  weight  tobe  hoisted,  and  the  power  ava-lable 
can  all  be  combined,  and  the  result  will  be  a  tool  especially  suit- 
ed to  your  wants. 

The  first  travelling  crane  with  which  we  had  to  do  was  one  of 
our  own  designing,  and  of  home  manufacture.  Its  capacity  was 
ten  tons,  and  its  span  40  ft.  A  railroad  shop  received  the  benefit. 
It  was  operated  by  hand,  it  moved  slowly,  and  the  general  mana- 
ger thought  it  no  good.  But  when  he  learned  that  with  this 
infant  the  time  required  for  putting  a  cylinder  on  the  planer  was 
dropped  from  an  hour  and  a  halt  with  four  men  to  five  minutes 
with  two  he  looked  interested.  When  the  time  of  taking  an  en- 
gine cab  from  its  place  and  putting  it  on  the  painting  scaffold 
was  cut  down  from  three  hours  to  twenty  minutes,  he  ceased  to 
gibe  at  our  little  tool  made  of  four  by  six  pine  sticks;  and  when 
he  saw  a  boiler  come  travelling'  down  the  shop  far  above  the 
impediments  of  the  floor,  he  owned  the  tool  to  be  a  handy  one, 
and  before  it  had  been  in  the  shop  a  year,  he  OK'd  a  requisition 
for  a  power  tool  that  would  lift  thirty  tons  and  cost  a  very  pretty 
penny.    Such  is  the  educational  influence  of  small  things. 


A  by-law  will  shortly  be  submitted  to  the  ratepayers  of  Hamilton,  Ont.. 
to  authorize  the  expenditure  of  $100,000  for  the  purchase  of  an  electric 
plant  for  lighting  the  streets  under  the  control  of  the  city. 

A  new  power  station  for  the  Toronto  Electric  Railway  Co.  is  under 
construction  and  being  rapidly  pushed  to  completion.  Foundations  have 
been  completed  for  the  two  large  Siemens-Halske  generators  which  are  to 
be  installed.  The  chimney  stack  for  this  station  will  be  250  feel  in  height, 
and  will  have  a  foundation  resting  upon  solid  rock,  15  feet  beneath  the 
surface  of  the  ground,  and  40  feet  square. 
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DEVELOPMENT  OF  SWITCHBOARDS  FOR  MODERN 
CENTRAL  STATIONS. 

Bv  A.  B.  Herrick* 

In  the  designing  of  central  stations  a  great  deal  of  attention 
has  been  given  by  electrical  engineers  to  the  subject  of  switch- 
boards. Too  much  attention  cannot  be  well  directed  to  this 
branch,  both  in  regard  to  the  concentration  and  the  consequent 
reduction  in  the  space  which  it  occupies,  which  leads  to  reduc- 
tion in  first  cost.  Care  also  has  to  be  given  in  combining  and 
placing  the  apparatus  in  such  a  way  that  the  cost  of  attendance 
will  be  as  small  as  possible,  besides  always  having  in  view 
methods  to  give  the  greatest  flexibility  possible  to  the  system. 

In  regard  to  the  location  of  the  board,  the  universal  modern 
practice,  both  abroad  and  at  home,  is  to  place  the  switchboard 
in  a  gallery  or  in  some  elevated  position  where  the  attendant 
has  full  observation  of  the  operation  of  the  different  units  under 
his  charge,  and  can  judge,  in  the  case  of  any  peculiar  behaviour 
of  the  generators,  the  proper  remedy  to  be  applied,  and  be  pre- 
pared to  take  the  unit  off  the  circuit  if  necessary.  There  is 
another  marked  general  tendency  in  switchboard  construction — 
that  is,  to  make  the  whole  structure  absolutely  fire-proof 

In  the  case  of  low  equal  potential  distributing  systems, 
especially  in  the  three-wire  feedei  and  main  system,  the  switch- 
board arrangements  bear  a  very  important  relation  to  the  satis- 
factory operation  of  the  system.  The  advance  in  this  line  has 
been  so  marked  in  the  last  few  years  that  it  will  repay  us  to 
review  the  past  history  of  the  low  potential  systems  of  distribu- 
tion in  a  few  words,  and  to  seek  clearly  the  causes  that  have 
made,  it  necessary  to  introduce  the  modern  novel  methods  to 
increase  the  economy  of  operation  in  production  and  an  effective 
distribution  of  the  current. 

In  order  to  distribute  the  current  at  a  high  economy  by 
means  of  the  feeder  and  main  system,  it  is  necessary  to  place 
the  station  at  the  average  centre  of  distribution.  This  simple 
proposition  is  complicated  by  the  fact  that  a  city  is  divided  into 
business  and  residential  portions,  each  having  different  periods 
of  maximum  demands  on  the  station,  and  as  these  districts  are 
not  generally  symmetrically  located  as  regards  the  station,  the 
centre  of  maximum  efficiency  of  distribution  travels  over  con- 
siderable distances  during  the  day. 

Different  methods  have  been  adopted  in  the  past  in  order 
that  the  station  may  deliver  its  current  to  the  mains  at  an  equal 
potential  ;  in  other  words,  artificial  means  have  to  be  used  to 
bring  the  varying  centre  of  the  distribution  to  the  station. 

The  first  means  resorted  to  was  to  introduce  into  various 
feeders  an  artificial  adjustable  resistance,  to  compensate  for  the 
unequal  losses  occurring  in  the  feeders  This  method  has  become 
obsolete  in  good  practice.  The  immediate  remedy  was  to  put 
in  more  copper  in  the  form  of  new  feeders  and  larger  mains, 
but  as  the  low  potential  systems  have  been  expanding  over 
larger  areas,  to  include  a  greater  number  of  customers,  it  has 
again  become  necessary  \o  deliver  current  at  the  station  ends  of 
these  feeders  at  different  potentials  to  compensate  for  the 
unequal  loading  of  the  system.  This  was  originally  effected  by 
running  the  dynamos  at  different  potentials,  feeding  into  inde- 
pendent busses,  the  feeders  being  so  arranged  that  they  could 
be  thrown  on  any  of  these  busses  and  supplied  with  current  at 
the  proper  potential,  to  deliver  their  current  to  the  mains  at  a 
uniform  potential.  When  the  units  in  the  station  were  small, 
they  could  be  divided  up  on  the  different  busses  with  compara- 
tively high  economy,  but  as  central  station  business  has  expand- 
ed units  had  to  be  adopted  both  for  economy  and  first  cost  per 
kilowatt,  higher  economy  in  current  production,  and  to  obtain  a 
larger  kilowatt  output  per  square  foot  floor  space.  With  the 
introduction  of  these  large  units,  two  conditions  confront  the 
engineer  ;  one — it  was  necessary  to  run  the  unit  at  neaily  the 
maximum  output,  in  order  to  get  the  maximum  efficiency  of  the 
generators  and  engines  combined  ;  and  the  other — to  deliver 
this  current  at  two  or  more  potentials  to  different  groups  of 
feedei  s. 

To  follow  the  ordinary  load  diagram  of  a  station,  beginning  at 
the  lowest  point,  it  is  very  rarely  required  to  produce  the  cur- 
rent at  more  than  one  potential.  Here  all  the  feeders  may  be 
thrown  on  one  bus  bar,  or  the  bus  bars  may  be  tied  together. 
As  the  load  rises,  certain  feeders  will  become  more  heavily 
loaded,  and  they  will  have  to  be  supplied  with  a  current  of  high 
potential,  but  to  run  a  large  unit  on  this  potential  bus,  where  the 
load  it  has  to  carry  is  a  small  part  of  its  total  capacity,  it  would 
be  an  uneconomical  method  of  producing  this  current,  as  the 
unit  under  these  conditions  is  working  disadvantageousjy  both 
as  regards  expansion  of  steam  in  the  engine  the  friction  field 
and  armature  losses.  Several  different  methods  are  now  used 
to  effect  a  higher  economy  in  the  delivery  of  the  current  to  the 
busses.  Mr.  Barstow,  general  manager  of  the  Brooklyn 
Illuminating  Company,  has  devised  the  well  known  "booster" 
system.  This  method  works  out  very  well  where  three  poten- 
tials are  required.  In  the  three-wire  system  two  "boosters" 
are  required  for  each  potential,  and  it  is  the  usual  practice  to 
couple  these  "boosters"  together,  making  one  continuous  line 
of  shafting,  to  which  is  also  coupled  a  motor  for  the  purpose 
of  keeping  the  "boosters"  up  to  full  speed  and  making  good 
the  losses  due  to  tiansformation  and  unequal  loading  of  the 
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high  and  low  busses.  The  losses  inherent  in  the  "booster" 
system  are  those  occurring  from  friction,  armature  losses,  and 
field  excitation. 

A  method  has  been  devised  by  which  to  obviate  these  losses: 
a  dynamo  can  be  used  to  produce  on  a  single  armature  two  or 
more  potentials.  Where  the  difference  of  potential  is  small,  and 
where  the  load  on  the  high  and  low  busses  does  not  fluctuate 
very  rapidly,  a  smooth  body  multipolar  direct  driven  dynamo 
can  be  used ;  but  where  the  differences  of  potential  and  load  are 
extreme,  a  special  dynamo  is  applied  and  different  paits  of  the 
armature  run  at  different  potentials  and  on  two  or  more  separate 
busses.  Its  action  will  be  similar  in  every  respect  to  that  of 
two  or  more  independent  dynamos.  The  different  parts  of  the 
armature  giving  different  potentials  are  controlled  by  separate 
regulators  and  the  load  on  these  separate  busses  carried  to  a 
point  at  which  it  will  be  economical  to  operate  a  separate  unit. 
Then  this  special  dynamo  can  be  connected  to  any  one  of  the 
busses  in  the  same  manner  as  any  other  unit  in  the  station. 
The  different  parts  of  the  armature  are  brought  to  one  potential 
and  thrown  in  on  any  required  bus  in  the  same  manner  as  in 
the  operation  of  three  separate  dynamos.  In  this  way  some  of 
the  losses  inherent  in  the  booster  method  are  obviated,  and  full 
economy  of  the  supplementary  bus  output  is  always  obtained  ; 
and  the  full  load  of  these  auxiliary  busses  being  carried  by  the 
one  dynamo  brings  the  output  of  this  dynamo  up  to  an  efficient 
point  as  regards  the  operation  of  the  engine  and  dynamo. 

In  the  introduction  of  the  modern  multipolar  machine  great 
attention  was  necessary  in  the  field  ciicuit  arrangement,  and  the 
proper  method  of  exciting  dynamos  is  still  an  open  topic.  Two 
methods  are  commonly  used,  each  having  its  own  peculiar  ad- 
vantages and  especially  applicable  to  different  systems — the 
self-exciting,  bus  exciting.  The  advantages  and  disadvantages 
of  these  methods  are  as  follows  : 

In  the  self-exciting  method  the  field  terminals  are  connected 
to  the  brushes.  The  advantage  of  this  is  that  the  field  gradually 
dies  away  as  the  dynamo  slows  downs,  and  when  the  dynamo 
has  stopped  the  field  has  entirely  disappeared.  The  danger  of 
a  sudden  discharge  of  the  field,  which  would  submit  the  field 
winding  to  a  strain  on  account  of  the  high  potential  induced,  or 
bieaking  down  the  armature,  is  thus  avoided.  The  disadvan- 
tages of  this  method  are:  ist,  the  slowness  with  which  the 
dynamo  builds  up  its  own  field,  as  the  dynamo  frequently  runs 
at  full  speed  for  some  time  before  it  develops  sufficient  electro- 
motive force  to  be  connected  to  the  system ;  2d,  the  possibility 
that  the  field  may  build  up  reversed.  This  may  be  caused  by 
the  sudden  discharge  of  the  field  by  a  short  circuit,  or  even  by 
proximity  to  another  dynamo. 

In  the  bus-exciting  method  the  fields  are  connected  to  the 
station  mains  or  busses.  The  advantage  of  this  method  is  that 
the  field  is  instantly  made  and  the  dynamo  connected  into  the 
system  as  soon  as  it  is  up  to  speed.  The  polarity  of  the  field  is 
always  the  same  and  cannot  be  reversed.  In  bus-exciting  of 
large  multipolar  dynamos  the  taking  of  the  field  off  the  bus  in- 
troduces into  a  system  of  low  potential,  a  high  potential  dis- 
charge, which  submits  the  field  insulation  to  a  strain  which  can 
be  avoided  in  several  ways.  One  method  is  by  having  a  special 
switch,  which,  before  severing  the  fields  from  the  bus,  connects 
the  fields  in  such  a  way  that  it  is  divided  into  two  halves,  the 
electro-motive  forces  of  discharge  are  opposed  against  each 
other  and  consequently  die  away  without  having  any  effect. 

The  disadvantages  of  the  bus-exciting  method  are  :  1st,  that 
in  case  the  system  is  short  circuited  sufficient  potential  can  not 
be  generated  to  burn  out  the  short  circuit  ;  2d,  if  the  dynamo 
is  operated  on  a  different  bus  from  which  it  is  excited,  full  out- 
put of  the  machine  cannot  be  obtained  in  case  the  exciting 
potential  is  lower  than  its  working  potential. 

It  will  be  noticed  that  all  conducting  parts  and  switch  con- 
tacts are  made  more  massive  than  in  the  old  type  appliances. 
The  economy  of  this  is  very  apparent  ;  for  instance,  if  a  thousand 
ampere  switch  were  used  which  had  an  average  elevation  of 
temperature  of  20  degeees  Fahr.  above  the  average  air  tempera- 
ture of  the  station,  this  would  mean  an  average  loss  of  72.2 
watts-  And  with  electrical  horse  power  delivered  at  $60.00  per 
year  the  energy  expended  in  heating  this  switch  would  cost 
nearly  $6.00  per  year.  From  this  it  is  evident  that  a  switch 
possessing  more  material  and  contact  surface  would  be  a  very 
economical  investment.  These  points  of  sufficient  carrying 
capacity  unfortunately  do  not  become  evident  until  the  station 
becomes  fully  loaded. 

If  any  part  of  the  switchboard  passes  an  average  of  20  degs. 
Fahr.  above  the  surrounding  air,  the  high  water  mark  ifor 
economy  has  been  passed  in  the  design  of  this  board,  and  it  is 
unprofitable  to  pass  the  current  through  devices  whose  tempera- 
ture averages  more  than  20  degs.  Fahr.  In  this  case  the  manu- 
factured product  of  the  station  is  uselessly  wasted  in  its  transmis- 
sion. Itshouldbeutilized  forearningdividendsbypassingit  through 
the  meter  of  the  consumer  instead  of  wasting  it  in  the  station. 


Mr.  John  W.  Anderson  of  North  Toronto,  a  large  shareholder  in  the 
Metropolitan  Electric  Railway  Co.,  has  caused  a  writ  to  be  issued  to 
restrain  the  directors  from  selling  the  franchise  to  the  Toronto  Railway 
Com  pany. 

The  Ontario  Legislature  has  passed  a  bill  authorizing  the  amalgamation 
of  the  City  and  Suburban  Electric  Railway  and  the  Davenport  Street  Rail- 
way Co.  The  company  will  henceforth  be  known  as  the  Toronto  Suburban 
Railway  Company. 
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SOME  TROUBLES :  LOCATING  AND  OVERCOMING  THEM. 

Nearly  all  trouble  in  tlie  electric  ligliting  plant  is  due  to  ne;.'- 
lect,  or  a  lack  of  information  regarding  the  principles  and  details 
of  the  machinery  used.  In  a  number  of  plants  where  alternating 
machinery  is  employed,  trouble  has  been  experienced  on  account 
of  the  exciters  rimning  hot  and  the  machines  not  working  up  to 
their  full  capacity.  In  one  particular  case  of  this  kmd  it  was 
noticed  that  on  some  evenings  the  exciter  would  run  cool  and 
the  alternator  work  up  to  its  full  capacity  and  as  nicely  as  could 
be  expected,  while  on  the  next  evening,  probably,  the  exciter 
would  run  very  hot  and  it  would  be  necessary  to  throw  out  all 
the  resistance  and  even  then  the  alternator  could  not  carry  the 
load  up  to  full  voltage.  As  this  trouble  was  not  experienced  each 
evening,  the  cause  was  a  mystery  and  for  a  long  while  baffled 
those  in  charge.  At  last,  someone  with  a  more  extensive  know- 
ledge of  the  principles,  being  present  at  the  time  the  machines 
were  shut  down,  noticed  that  when  the  exciter  current  was  cut 
off  it  was  done  by  opening  a  switch  in  the  exciter  circuit. 

Opening  the  switch  suddenly  in  this  way  produced  a  strong 
extra  current  in  the  field  coils  of  the  machines  which,  being  in  a 
direction  opposite  to  that  of  the  usual  excitation,  changed  the 
polarity  of  the  field  magnets  so  that  the  exciter  current  worked 
in  opposition  to  that  of  the  auxiliary  current  from  the  self-exciting 
alternator. 

In  these  altern  iters  a  certain  portion  of  the  current  is  taken 
from  a  commutator,  thus  straightening  it,  and  makmg  it  direct 
so  that  it  can  be  used  for  exciting  the  field  ;  but  it  is  not  enough 
to  excite  them  to  the  extent  required  and  neither  is  it  intended 
to  do  so.  The  exciter  current  is  used  to  produce  a  certain 
strength  of  field  to  excite  the  machine  primarily  and  also  increases 
the  strength  of  field  to  overcome  any  drop  of  potential  that 
may  occur  on  the  lines  ;  and  when  the  polarity  of  the  exciter  is 
reversed  the  machines  do  not  work  together  in  the  way  they 
should. 

To  overcome  the  above  defect  it  was  only  necessary  that  the 
current  from  the  exciter  should  be  allowed  to  die  away  gradually, 
thus  preserving  the  original  polarity  of  the  field  magnet.  This 
same  difficulty  has  occurred  in  a  number  of  lighting  stations  and 
there  are,  no  doubt,  some  stations  at  the  present  time  where  the 
operatives  are  struggling  with  the  same  annoyance. 

There  is  one  difficulty  that  frequently  occurs  in  the  handling 
of  T.  H.  arc  light  machines  which  results  in  frequent  Hashing  at 
the  commutator.  This  flashing  becomes  persistent  and  is  most 
annoying,  as  everything  about  the  machine  and  circuits  will 
appear  to  be  all  right  so  far  as  the  ordinary  tests  show. 

The  machine  will  start  up  all  right  and  run  nicely  for  a  short 
time  when,  in  some  cases,  the  commutator  will  begin  to  cut  and 
the  machine  begin  to  flash  and  will  continue  to  do  so  until  shut 
down  at  the  end  of  the  run.  One  cause  of  such  difificulty,  which 
is  of  frequent  occurrence  and  is  often  overlooked,  is  that  the 
screens  on  the  air  blower  are  allowed  to  become  dirty,  thus  clos- 
ing the  apertures  so  that  an  insufficient  supply  of  air  is  obtained, 
not  enough  to  blow  out  the  arc  which  forms  between  the  com- 
mutator segments — this  is  the  cause  of  the  flashing,  by  the  cur- 
rent bridging  over  from  one  segment  to  another  because  theieis 
not  sufficient  blast  of  air. 

Another  difificulty  which  occurs  with  the  same  device  is  that 
the  oil  holes  sometimes  become  closed  and  the  friction  in  the 
blower  heats  it  to  such  an  extent  that  warm  air  and  vapor  is 
blown  on  to  the  commutator.  The  warm  air  is  a  sufficient  con- 
ductor of  electricity  so  that  it  provides  an  opportunity  for  the 
arc  to  form,  which  it  does  immediately,  and  the  consequence  is 
a  flash. 

A  commutator  seldom  gels  hot  unless  the  shaft  becomes  over 
warm  and  this  is  generally  heated  from  the  bearmgs  when  such 
trouble  occurs.  When  the  commutator  becomes  hot  it  will 
vaporize,  to  a  certain  extent,  any  oil,  shellac,  etc.,  that  may  have 
been  used  in,  or  on,  the  commutator.  This  warm  vapor,  being 
a  fair  conductor,  allows  the  current  to  jump  across  the  insula- 
tion, forming  an  arc  which  often  extends  around  the  commuta- 
tor, producmg  a  flash  and  putting  out  the  lamps  for  an  instant. 

Flashing  occurs  much  more  frequently  on  arc  than  on  incan- 
descent machines,  for  the  reason  that  the  potentials  carried  are 
much  higher.  A  defect  that  will  cause  flashing  on  an  arc 
machine  would  produce  nothmg  noticeable  in  the  workings  of  a 
low  tension  machine,  although  the  same  neglect  has  allowed 
parts  to  become  dirty  or  bearings  to  become  warmer  than  they 
should. 

Some  dynamo  attendants  make  a  practice  when  feeling  of 
bearings  to  ascertain  whether  they  are  warm,  of  placing  their 
fingers  on  the  cap  of  the  bearings,  instead  of  on  the  bottom  as 
they  should.  A  dynamo  shaft  works  altogether  on  the  lower 
bearing  and  sometimes  the  cap  is  set  on  liners  which  are  non- 
conductors of  heat.  In  such  case  the  shaft;  and  lower  bearing 
might  become  quite  warm  without  the  cap  showing  any  notice- 
able rise  in  temperature.  For  this  reason  it  is  always  advisable 
that  the  attendant  shoul.l  always  feel  of  the  lower  bearings  to  as- 
certain if  they  are  becoming  warm  ;  and  many  a  superintendent 
or  electrician  would  save  himself  considerable  annoyance  with 
flashing  machines  if  he  will  direct  the  attendants  to  look  particu- 
larly to  this  point. 

Another  cause  of  flashing,  on  one  particular  type  of  arc  mach- 
ine, is  too  great  an  accumulation  of  oil  on  the  commutator,  or 
rather  on  the  lower  brushes,  for  this  is  where  it  gathers,  until 
the  amount  is  sufficient  to  fly  off  in  large  drops.    An  accumula- 


tion of  oil  at  such  point  will,  by  bridging  over  the  insulation  or 
air  space,  cause  flashing  as  soon  as  the  oil  becomes  warm. 
This  it  will  do  because  the  oil  is  interposed  between  the  brush 
and  commutator  segments  and  by  reducing  the  elecliic  conduc- 
tivity cause  heating.  This  can  only  occur  from  oversight  or 
iieglect  and  can  be  easily  removed  when  noticed.  Verily,  clean- 
liness is  next  to  (Godliness  in  the  electric  light  or  power  plant. 


FUEL  ECONOMY  IN  ELECTRIC  STATIONS. 

At  the  recent  convention  of  the  National  Electric  Light  Asso- 
ciation, a  committee  presented  a  report  upon  the  coal  consump- 
tion of  electric  stations,  which  seems  to  indicate  that  the  average 
of  electric  stations  are  wasteful  in  the  use  of  fuel,  and  that  there 
is  an  immense  opportunity  for  improvement.  The  committee 
states  : 

We  are  requested  to  furnish  this  convention  with  the  facts  re- 
garding the  amount  of  coal  used  in  actual  practice  to  produce  a 
given  quantity  of  electricity.  The  information  was  obtained  by 
con espondence,  and  furnished  the  committee  in  amperes,  volts 
and  hours  on  each  circuit,  and  the  amount  of  coal  used  covering 
this  period,  including  that  used  for  banking  fires,  etc.  The  ag- 
gregate electrical  output  for  twenty-four  hours  was  then  calcu- 
lated and  compared  with  the  total  amount  of  fuel  used,  giving  the 
watt  hours  per  pound  of  coal.  All  improbable  and  apparently' 
erroneous  reports  were  discarded,  and  the  tabulated  sta*ement 
herewith  comprises  intelligent  replies  from  a  large  number  of 
electric  stations,  including  many  of  the  leading  corporations. 
The  great  saving  in  operating  in  large  units  and  running  con- 
tinuously is  plainly  shown  by  the  repoit,  which  shows  208  watt 
hours  per  pound  of  hard  screenings  where  about  8,000,000  watts 
were  generated,  running  full  twenty-four  hours,  as  against  the 
report,  which  claims  only  thirty  watt  hours  per  pound  of  soft  coal, 
the  total  output  being  less  than  60,000  watts  and  the  seivice 
being  furnished  only  seven  hours.  The  best  results  do  not  com- 
pare favorably  with  the  results  secured  in  generating  power  for 
manufacturing  purposes. 

In  order  to  facilitate  this  comparison  we  have  piepareda  table 
based  on  90  per  cent,  mechanical  efificiency  in  the  engine,  and 
the  same  efficiency  in  the  dynamo. 
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From  this  estimate  of  engine  and  dynamo  loss,  i|  pounds  of 
coal  should  produce  402.24  watt  hours.  We  have  a  report  from 
the  Chelsea  jute  mills,  of  Brooklyn,  N.  Y.,  covering  a  period  of 
six  days,  where  an  average  of  653.3  indicated  horse  power  was 
developed  from  a  coal  consumption  of  1.482  pounds  per  indicat- 
ed horse  power  per  hour,  the  load  varying  from  495.21  to  764.96 
hoi  se  power. 

This  equipment  consists  of  Corliss  compound  condensing  en- 
gines and  vertical  tubular  boilers.  The  plant  was  in  operation 
ten  hours  each  day.  The  figures  given  cover  the  whole  amount 
of  fuel  used,  including  banking,  etc.  The  fuel  used  was  George's 
Creek  bituminous  coal. 

If  our  percentage  of  efificiency  is  correct,  and  if  we  could  have 
a  fairly  uniform  electrical  output  this  plant  ought  to  produce 
over  400  watt  hours,  or  double  that  of  the  most  favorable  report 
given  us,  more  than  double  that  of  the  next  best  report,  thirteen 
times  the  efificiency  of  the  plant  making  the  lowest  report,  and 
between  four  and  five  times  the  average  eflSciency  of  the  whole 
report. 

No  attempt  has  been  made  in  this  report  to  classify  equip- 
ments, as  was  originally  intended,  but  with  the  information  here 
furnished  as  a  basis  the  work  can  be  readily  classified,  additional 
information  secured,  and  the  original  scheme  of  establishing  an 
average  basis  of  efificiency  for  the  several  lines  of  equipment  can 
be  carried  out. 

The  correspondence  shows  a  marked  interest  in  the  work, 
and  many  returns  were  accompanied  by  a  request  for  inform- 
ation showing  how  their  report  compared  with  others.  We 
believe  the  tendency  of  the  work  is  to  encourage  more  careful 
records,  which  in  turn  assist  in  locating  and  eliminating  losses, 
and  we  hope  future  reports  by  this  committee  will  show  a  much 
better  average  than  88.4  watt  hours  for  one  pound  of  coal. 


After  a  considerable  amount  of  discussion,  the  Ontario  Legislature 
refused  to  grant  incorporation  to  the  Toronto  and  Richmond  Hill  Electric 
Railway  Company.- 
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PERSONAL. 

Mr.  M.  W.  Corbitt,  who  is  well-known  from  his  long  connection  with  the 
electrical  trade,  has  been  appointed  representative  of  the  Montreal  Electric 

^'ivlr.  L.  W.  Crannell  has  resigned  his  position  with  the  Royal  Electric  Co. 
and  accepted  that  of  general  agent  for  C.  W.  Henderson,  electrical  con- 
tractor and  manufacturer,  of  Montreal. 

Mr.  D.  A.  Starr,  who  has  for  many  years  been  connected  with  the  Royal 
Electric  Co.  of  Montreal,  has  lately  severed  his  connection  with  that  con- 
cern, and  has  opened  an  office  as  consulting  electrical  engineer,  in  the 
Board  of  Trade  building,  Montreal. 

Mr.  G.  R.  Long,  ot  Brooklyn,  N.  Y.,  has  been  appointed  mechanical 
superintendent  for  T.  W.  Ness  &  Co.  of  Montreal,  and  has  charge  of  the 
factory  of  this  company.  Mr.  Long  is  extremely  well  qualified  for  the 
position,  having  had  an  extensive  experience  in  the  manufacture  ol  electri- 
cal apparatus. 

Mr  Ro=s  McKenzie  has  assumed  the  duties  of  his  new  position  as 
manager  of  the  Niagara  Falls  Park  &  River  Railway.  Mr.  McKenzie  is 
very  familiar  with  railway  wotk,  having  served  for  ten  years  past  as  assisant 
superintendent  of  the  eastern  division  of  the  Canadian  Pacific  Railway. 

Mr.  Sulby  of  the  Crompton  Howall  Electric  Storage  Battery  Co.,  paid  a 
fiying  visit  to  Montreal  the  other  day  to  witness  the  successful  starting  of 
the  battery  plant  in  the  Royal  Victoria  Hospital  which  has  been  installed  by 
the  Crompton  Howall  Co. ,  thus  making  the  third  large  storage  plant  put 
in  by  them  in  Montreal. 

Mr.  W.  A.  Grant,  who  so  successfully  managed  the  Niagara  Falls  Park 
and  River  Railway  Company  durmg  the  first  year  of  the  operation  of  the 
road,  has  retired  from  the  management,  and  has  been  succeeded  by  Mr. 
Ross  McKenzie  of  Montreal.  Mr.  Grant  again  assumes  a  position  with  the 
Canadian  Pacific  Railway  at  Montreal.  Prior  to  his  departure  for  that 
ciiy,  he  was  the  recipient,  at  the  hands  of  the  employees  ot  the  road,  of  a 
handsome  gold  watch,  chain  and  locket. 


SPARKS. 

The  assignment  is  reported  of  Mr.  C.  R.  Ernst,  electrician,  New  Ham- 
burg, Ont. 

A  1000  light  Westinghouse  plant  is  being  installed  by  the  Windsor,  N. 
S. ,  Electric  Co. 

Mr.  W.  H.  Baker,  electrician,  of  London,  Ont.,  is  reported  to  have 
abandoned  his  estate. 

Mr.  A.  Ramage,  Chesley,  Ont. ,  has  recently  installed  a  600  light  Westing- 
house  alternating  plant. 

An  electric  light  plant  has  recently  been  installed  by  the  Reliance  Electric 
Manufacturing  Co.,  at  Cayuga. 

Mr.  W.  C.  Freydenburg  is  interested  in  securing  the  installation  of  an 
elect[ic  light  plant  at  Westport,  Ont. 

A  500  light  incandescent  light  system  is  to  be  installed  at  Mitchell,  Ont., 
by  the  Royal  Electric  Co.,  of  Montreal. 

The  Fenelon  Falls  Electric  Light  Co.,  of  Fenelon  Falls,  Ont.,  has  just 
been  incorporated  with  a  capital  stock  of  $3,000. 

Mr.  W.  C.  Price,  left  Toronto  a  few  days  ago  for  Honolulu,  for  the  pur- 
pose of  introducing  Canadian  electrical  machinery. 

■  The  report  of  the  city  engineer  of  Quebec  show  that  the  city  is  at  present 
liglued  by  300  arc  lights,  at  a  cost  of  $80  per  lamp  per  year. 

Mr.  H.  N.  Rorison  has  purchased  the  electric  light  plant  at  Moose  Jaw, 
N.  W.  T. ,  and  is  making  additions  and  improvements  thereto. 

It  is  said  to  be  the  intention  of  the  Nanaimo,  B.  C. ,  Electric  Light  Co., 
to  discard  their  present  plant  and  install  an  entirely  new  system. 

Mr.  R.  B.  Angus  has  resigned  from  the  directorate  of  the  Montreal  Street 
Railway  Co.,  Montreal,  and  has  been  succeeded  by  Mr.  James  Ross. 

Messrs.  Healey  Bros.,  of  Munster,  Ont.,  are  constructing  a  telephone 
line  from  Richmond  to  Stittsville  and  Carp,  a  distance  of  about  30  miles. 

A  new  700  light  incandescent  plant,  purchased  from  Messrs.  Ahearn  & 
Soper,  of  Ottawa,  is  being  installed  by  the  St.  Hyacinthe  Gas  Co.,  St. 
Hyacinthe,  Que. 

A  new  company  is  about  to  commence  the  manufacture  of  electric 
machinery  at  Oakville,  Ont.,  under  the  name  of  the  Oakville  Electric 
Manufacturing  Co. 

The  Chambers  Electric  Light  Co.,  of  Truro,  N.S. ,  to  meet  the  demands 
of  their  increasing  business  will  add  to  their  present  plant  a  100  horse  power 
engine  and  500  light  dynamo. 

The  Council  of  the  Township  of  York  have  granted  to  the  Toronto  & 
Scarboro'  Electric  Railway  Co.  an  extension  of  time  for  one  year  for  the 
construction  of  the  road  to  Little  York. 

The  Montreal  Street  Railway  Co.  are  experimenting  with  the  fender 
selected  by  the  Fender  Committee  of  Boston  and  recommended  by  the 
Railroad  Commissioners  of  Massachusetts. 

At  a  recent  meeting  of  the  Directors  of  the  Gait  &  Preston  Street  Rail- 
way Co.,  Mr.  T.  M.  Burt  was  elected  President,  and  Mr.  Fred.  Clare,  Vice- 
president  and  Secretary  and  Treasurer. 

The  vacancy  on  the  Board  of  Directors  of  the  Royal  Electric  Co.,  caused 
by  the  resignation  of  Mr.  G.  R.  Robertson,  has  been  filled  by  the  election 
to  the  position  of  Mr.  Alfred  Brunei. 

It  is  said  to  be  the  intention  of  the  Danville,  Que.,  Slate  Co,,  to  construct 
an  electric  railway  to  carry  freight  and  passengers  from  their  quarries  to 
Danville  station,  a  distance  of  three  and  one-half  miles. 

The  City  Council  of  Hamilton  have  passed  a  by-law  extending  ihe 
franchise  of  the  Hamilton  &  Dundas  Railway  to  the  year  1913,  and  author- 
izing the  company  to  substitute  electricity  for  steam  power. 

Mr.  G.  J.  Scott,  of  Oshawa,  Ont.,  has  been  given  the  contract  for  the 
construction  of  a  police  and  fire  alarm  telegraph  system  for  the  town  of 
C'ollingwood,  Ont.,  at  the  price  of  $528.00,  exclusive  of  wiring. 

The  Ottawa  Car  Co.  have  just  completed  a  new  three  story  building  in 
which  to  manufacture  electric  cars.  Outside  the  building  a  drum  elevator 
is  being  constructed  for  raising  the  cars  from  the  first  to  the  upper  floors. 

The  Reliance  Electric  Manufacturing  Co.,  Limited,  of  Waterford,  Ont., 
write  us  in  contradiction  of  rumors  which  have  been  to  some  extent  current 
of  late  to  the  effect  that  their  position  financially  had  been  affected  by  the 
failure  of  a  local  banking  house  at  Waterford.  The  company  stale  that 
only  a  portion  of  their  banking  business  was  done  at  this  instituticnn,  and 
that  their'  position  will  in  no  wise  be  affected  by  its  failure.  They  further 
state  that  their  company  has  operated  at  a  profit  from  the  time  it  com- 
menced business  until  Ihe  present,  and  thai  it  is  to-day  in  a  financially 
strong  position. 


Mr.  J.  L.  Harris,  of  Moncton,  N.  B. ,  is  the  leading  promoter  of  a  company 
recently  organized  at  that  place  for  the  purpose  of  constructing  an  electric 
railway.    The  construction  of  the  road  will  be  commenced  at  an  early  date. 

The  Dominion  Government  has  given  a  contract  to  the  Canadian  General 
Electric  Co  ,  of  Toronto,  and  Messrs.  Ahearn  &  Soper,  of  Ottawa,  for  the 
construction  of  ten  electric  motors,  with  which  to  operate  the  locks  at  the 
Sault  Ste.  Marie  Canal. 

It  is  said  to  be  the  intention  of  the  Nova  Scotia  Telephone  Co.,  to  com- 
mence immediaiely  the  construction  of  a  metallic  circuit  line  between  Truro 
and  Halifax.  The  company  claim  that  this  line  when  finished,  will  equal 
the  metallic  circuit  lines  between  New  York  and  Boston. 

The  amalgamation  of  the  horse  and  electric  street  railways  of  Winnipeg, 
was  consummated  on  the  ist  of  May,  and  the  horse  cars  are  at  once  to  be 
withdrawn.  The  rate  of  fare  which  prevailed  prior  to  the  cut  in  rates, 
brought  about  by  the  competition  between  the  two  companies,  has  been  re- 
stored. 

The  Windsor,  Sandwich  &  Amherstburg  Electric  Railway  Co.,  have,  it  is 
reported,  decided  to  build  the  line  to  Amherstburg  during  the  present 
summer.  The  river  route  will  be  adopted,  and  the  line  equipped  with 
vestibule  cars.    Construction  will  begin  almost  immediately. 

Mr.  I.  Viau,  has  made  application  to  the  City  Council  of  Hull,  Quebec, 
on  behalf  of  a  company  who  are  desirous  of  obtaining  a  50  years  franchise 
for  the  construction  and  operation  of  an  electric  railway  to  connect  the  city 
of  Hull  with  Aylmer,  Gatineau  Point  and  Ironsides.  The  matter  has  been 
referred  to  a  committee. 

The  City  Engineer  of  Toronto  and  his  assistant  have  gone  on  a  visit  to 
the  United  States  for  the  purpose  of  inspecting  some  of  the  municipal  elec- 
tric lighting  plants,  and  securing  data  which  will  enable  the  City  Council  of 
Toronto  to  decide  whether  or  not  it  would  be  to  the  advantage  of  the  city 
to  own  and  operate  its  own  lighting  plant. 

In  connection  with  the  double  tracking  of  the  Niagara  Falls  Park  and 
River  Railway,  surveys  have  been  made  with  a  view  to  the  straightening  of 
the  road.  These  surveys  show  that  the  steel  towers  of  the  upper  suspension 
bridge  project  four  feet  into  the  street,  and  that  the  south-east  corner  of  the 
Clifton  House  projects  even  farther  upon  the  highway.  The  courts  will  be 
asked  to  decide  whether  or  not  the'bridge  company  can  be  compelled  to 
remove  the  towers. 

Application  for  incorporation  is  being  made  by  the  Niagara  River  Tram- 
way Co.  The  object  of  the  company  is  to  construct  a  cable  tramway  across 
the  Niagara  River  for  the  conveyance  of  passengers.  The  headquarters  of 
the  company  is  to  be  at  Niagara  Falls,  and' its  capital  stock  is  $40,000.  The 
promoters  are:  John  Flett  and  Joseph  Tait,  M.P. P. ,  Toronto;  L.  C. 
Raymond,  Welland  ;  R.  N.  Campbell,  Niagara  Falls,  N.Y.,  and  G.  W. 
Pound. 

Notice  is  given  of  the  application  for  incorporation  of  the  Colonial  Tele- 
phone and  Telegraph  Co.,  Limited,  of  Niagara  f  alls,  Ont.,  with  a  capital 
of  $25,000.  The  applicants  are:  Jacob  Dilcher,  Buffalo,  N.Y.,  banker; 
James  Bampfield,  gentleman,  and  John  Joseph  Bampfield,  merchant,  both 
of  Niagara  Falls,  Ontario;  James  Francis  Cleary,  Troy,  N.Y.,  broker; 
Henry  Steinert,  counseller-at-law,  and  John  Harrington,  merchant,  both  of 
the  city  of  New  York,  U.S.  ;  of  whom  the  three  first  are  to  be  the  pro- 
visional directors  of  the  said  company. 

The  City  Council  of  Hamilton  have  refused  to  adopt  the  recommendation 
of  the  Board  of  Works,  that  Frank  B.  Rae,  of  Detroit,  be  pa  d  a  retaining 
fee  of  $300  and  a  commission  of  five  per  cent  of  the  cost  to  estimate  for  and 
put  down  an  electric  plant  for  the  city.  This  is  taken  to  mean  that  for  the 
present,  at  least,  the  city  authorities  have  abandoned  the  intention  of  attempt- 
ing to  purchase  plant  and  do  their  own  lighting.  The  Hamilton  Electric 
Light  &  Power  Co.,  are  reported  to  have  submitted  to  the  council  a  proposi- 
tion to  continue  to  light  the  city  for  a  further  period  of  two  years,  at  the 
price  of  28  cents  per  lamp  per  night. 

An  agreement  has  been  arrived  at  between  the  amalgamated  electric  light 
companies  of  Ottawa,  and  the  Council  of  that  city  for  the  lighting  of  the 
city  for  the  period  of  ten  years  from  the  ist  May,  1895.  The  lamps  are  to 
be  lit  in  accordance  with  the  moonlight  schedule.  The  price  is  to  be 
$65  per  year  for  each  2000  c.  p.  lamp  with  a  discount  of  25  per  cent, 
on  private  lights.  These  prices  are  not  to  be  increased  unless  the  company 
should  be  compelled  by  law  to  place  their  wires  underground.  The  city 
is  to  have  the  right  to  string  wires  on  the  company's  poles  without  charge 
and  of  allowing  others  to  string  wires  by  paying  the  company  a  reasonable 
compensation  for  the  privilege. 

On  the  afternoon  of  the  ist  of  May,  a  fire  broke  out  in  the  incandescent 
light  department  of  the  Royal  Electric  Co.'s  works  at  Montreal.  The  fire 
brigade  were  at  the  time  on  parade,  having  been  called  out  for  inspection 
by  the  Governor-General.  They  were  consequently  not  in  as  good  condi- 
tion as  they  would  otherwise  have  been  to  deal  with  the  fire.  When  they 
arrived  on  the  scene  the  whole  of  the  western  building  on  Prince  street  wps 
in  flames,  and  beyond  their  ability  to  save.  They  succeeded,  however,  in 
saving  the  offices  and  dynamo  house.  The  incandescent  station  and  pattern 
room  were  destroyed,  and  during  the  progress  of  the  fire  a  large  fly  wheel 
attached  to  the  engine  exploded,  the  fragments  flying  in  all  directions  and 
carrying  away  the  roof  of  the  building,  but  without  causing  injury  to  the 
ciowd  surrounding  the  build  ng.  The  company's  loss  is  variously  estimated 
at  from  $25,000  to  $50,000,  and  is  understood  to  be  covered  by  insurance. 

Messrs.  Scott  Bros.,  who  have  lately  purchased  the  municipal  lighting 
plant  from  the  town  of  Seaforth,  Ont.,  have  purchased  a  site  on  which  to 
erect  a  brick  power  station,  in  which  it  is  proposed  to  install  two  large 
boilers,  a  powerful  engine,  and  a  complete  incandescent  light  plant.  For 
these  purposes,  about  $12,000  will  be  spent. 

The  annual  meeting  of  the  shareholders  of  the  Royal  Electric  Co.,  was 
held  at  Montreal  on  the  3rd  of  April.  The  gross  revenue  for  the  year  was 
shown  to  have  been,  $487,365.70,  and  the  expenses  $375,517.93  leaving  a 
balance  of  $111,857.77.  Out  of  that  sum  dividends  were  declared  equal  to 
8  per  cent,  on  the  stock  amounting  to  $77,047.14,  leaving  the  sum  of 
$34,810.63  to  be  carried  to  the  Profit  and  Loss  account. 

The  suit  for  damages  brought  against  the  Royal  Electric  Co.,  by  Mr. 
Fred.  Thomson,  who  was  formerly  electrician  of  the  company,  came  up 
for  argument  in  the  Montreal  Courts  a  fortnight  ago.  Mr.  Thomson 
claims  $2,000  for  wrongful  dismissal,  while  the  company  contend  that  his 
including  Prof.  Elihu  Thomson,  of  Lynn,  Mass. ,  brother  of  the  plaintifi,  and 
dismissal  was  due  to  incompetency.  A  number  of  well-known  electrical  people 
Mr.  J.  J.  Wright,  manager  of  the  Toronto  Electric  Light  Co.,  were  called 
upon  to  give  expert  evidence  in  the  case.  A  decision  has  not  yet  been  reached. 


PUBLICATIONS. 

The  May  Arena  closes  the  ninth  volume  of  this  leader  among  Ihe  progres- 
sive and  reformative  reviews  ol  the  English-speaking  world.  The  table  of 
contents  is  very  strong  and  inviting  to  those  interested  in  live  questions  and 
advanced  thought. 
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We  have  just  issued  new  illustrated  catalogues  on 

RAILWAY  APPARATUS  

^         ARC  LIGHTING  APPARATUS  

INCANDESCENT  LIGHTING  APPARATUS  (SlKa^X) 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 


May,  1894 


THE  EXPANSION  OF  CHIMNEYS. 

It  is  seldom  that  facilities  are  afforded  for  the  making  of  exact 
measurements  of  the  expansion  and  contraction  of  a  factory 
chminey.  It  is  generally  conceded  that  boiler  chimney  shafts 
should  not  be  attached  to  the  walls  of  any  important  building  on 
account  of  the  risk  of  cracking  the  walls  by  the  expansion  of 
heated  brickwork,  but  data  on  the  subject  are  scanty,  and  there 
are  even  persons  who  have  doubts  whether  brickwork  really  ex- 
pands or  contracts  when  heated.  An  excellent  opportunity  of 
settling  this  question  has  recently  presented  itself  in  England. 
It  was  necessary  to  erect  a  casing  of  ornamental  brickwork  around 
a  boiler  chimney  of  90  feet  high,  the  inside  of  which  was  provided 
with  a  brick  tine  up  to  over  one-third  of  its  height.  The  near 
completion  of  the  brickwork  surroundmg  the  chimney  gave  the 
opportunity  of  observing  from  the  top  of  the  casing  any  move- 
ment of  expansion  or  contraction  of  the  chimney  itself  As  the 
boiler  fires  were  drawn  on  Saturday  afternoon,  and  relighted  on 
Monday  morning,  the  chimney  cooled  down,  and  observations 
made  from  the  top  of  the  casmg  will  show  a  contraction  of  the 
chimney  of  5  millimeters,  or  2-10  inches  during  that  time.  As  the 
surrounding  wall  was  still  about  six  feet  below  the  top  of  the 
chimney  when  the  measurements  were  made,  and  the  first  33 
feet  of  the  shaft  remamed  practically  cold  on  account  of  the  air 
space  between  it  and  the  centre  flue,  it  may  be  taken  that  the 
length  of  the  brickwork  in  which  the  expansion  took  place  was 
about  50  feet.  According  to  this  a  shaft  100  feet  high  would 
expand  4-10  inches  when  in  use.  It  is  probable  that  the  expan- 
sion observed  would  have  been  50  per  cent,  greater  if  the  chim- 
ney had  been  allowed  a  longer  time  to  cool  down. 


A  "Smiths  Falls  paper  tells  of  a  lamp  installed  by  the  Packard  Lamp  Co. 
of  Montreal,  which  was  in  continuous  operation  for  4,584  hours. 


SPARKS. 

The  Supreme  Court  has  dismissed  the  appeals  taken  by  the  Royal 
Electric  Co. ,  in  the  suit  brought  against  it  by  the  City  of  Three  Rivers,  and 
in  connection  with  its  suit  agamst  E.  Leonard  &  Sons. 

The  Amherst,  N.  S. ,  Gazette,  states  that  it  is  extremely  doubtful  if  there 
is  to-day  in  the  IVIaritime  Provinces  a  single  electric  light  company  doing 
business  on  a  paying  basis,  notwithstanding  that  coal  is  obtainable  at  a 
very  low  figure. 

The  Packard  Electrical  Co.,  of  Montreal,  is  asking  for  incorporation. 
The  applicants  are  Packard  Bros.,  of  Warren,  Ohio;  Howry  Bros.,  of 
Saginaw,  Mich.  ;  and  A.  McKenzie,  barrister,  of  Toronto.  The  capital 
of  the  proposed  company  is  placed  at  $300,000. 

The  hotel-keepers  of  Brantford  are  said  to  be  utilizing  electricity  to  escape 
detection  for  selling  liquor  after  hours.  It  is  said  that  watchers  are  station- 
ed outside  the  building,  and  when  an  officer  is  seen  approaching,  a  button 
is  pressed  and  by  this  means  the  lights  are  extinguished. 

Application  is  being  made  for  incorporation  by  the  Dominion  Gas  and 
Electric  Co.,  Winnipeg,  Man.  The  company  ask  for  power  to  manufacture 
gas  and  electricity  for  commercial  purposes,  and  apparatus  and  apphances 
for  use  in  connection  with  the  production  of  gas  and  electricity.  The 
capital  stock  of  the  company  is  to  be  $1,000,000. 

The  bill  to  amend  the  charter  of  the  Hamilton  Radial  Electric  Street 
Railway  Co.,  which  came  up  for  consideration  recently  in  the  Ontario 
Legislature  was  s'rongly  opposed  by  the  solicitor  for  the  Grand  Trunk 
Railway,  and  several  of  the  members  of  the  House,  who  contended  that  it 
gave  to  the  electric  roads  powers  and  privileges  in  excess  of  those  extended 
to  the  Grand  Trunk  and  other  old  established  railroads  in  which  large 
capital  was  invested.  Mr.  Gibson,  the  member  for  Hamilton,  and  a  depu- 
tation of  citizens  from  that  city  supported  the  measure  on  the  ground  that 
the  construction  of  such  a  road  would  assure  cheap  and  ready  access  to  the 
market  of  Hamilton.  The  preamble  of  the  bill  was  passed.  The  bill 
substitutes  the  name  "  Hamilton  Radial  Electric  Railway"  for  that  in  which 
the  company  was  first  incorporated,  and  authorizes  the  construction  of 
tracks  to  be  operated  by  any  power  except  steam  in  various  directions, 
radiating  from  Hamilton  to  Guelph,  Berlin,  Oakville,  Niagara  Falls,  Brant- 
ford and  Mimico.  It  also  authorizes  an  increase  in  the  capital  stock  of  the 
company  to  $2,000,000. 


TENDERS. 


Sealed  tenders  will  be  received  at  my  6ffice  up  to  5 
o'clock  on  TUESDAY,  MAY  15TH,  for  the 

ELECTRIC  LIGHTING 

of  the  City  of  London,  for  a  term  of  i,  3,  5  or  8  years. 
Plans  and  Specifications  may  be  seen  at  my  office. 

Aid.  E.  PARNELL,      A.  ORMSBY  GRAYDON, 
Chairman  No.  3  Committee.  City  Engineer. 
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The  Canadian  Office  &  School  Furniture  Co. 
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SPARKS. 

A  five  years'  franchise  for  lighting  the  streets  of  ^mherstburgh,  Ont. ,  has 
been  granted  to  Mr.  W.  H.  McEvoy. 

Mr.  W.  S.  Shaw's  electric  plant  suffered  destruction  in  the  fire  which 
recently  wiped  out  the  greater  part  of  the  town  of  Huntsville,  Ont. 

An  act  has  been  approved  of  by  the  Government,  granting  power  to  the 
Bell  Telephone  Co  ,  to  issue  debentures  or  bonds  from  time  to  time  to  the 
amount  of  75  per  cent,  of  its  actual  paid  up  capital  stock. 

The  application  of  the  London  Springbank  Electric  Railway  Co.,  for  a 
charter  to  construct  an  electric  railway  from  London  to  the  neighboring 
suburb  of  Springbank,  was  refused  by  the  legislature.  The  application 
was  strongly  opposed  by  the  Mayor  and  citizens  of  London,  on  the  ground 
that  it  would  mterfere  with  the  water  supply  of  the  city. 

On  the  15th  of  April,  the  large  fly  wheel  attached  to  the  engine  in  the 
electric  light  station  at  Chatham,  Ont.,  burst  into  pieces.  Fortunately, 
Mr.  Robert  Trott,  the  electrician,  and  his  assistant,  Mr.  J.  R,  Edwards, 
escaped  uninjured.  It  is  said  that  the  wheel  was  too  light  for  the  duty  it 
had  to  periorm.  A  local  paper  starts  off  its  report  of  the  accident  in  the 
following  highly  imaginative  and  amusing  manner:  "  It  was  not  a  case  of 
the  twelve  foolish  virgins  who  had  neglected  to  see  that  a  good  supply  of 
oil  on  hand.  The  array  of  promptly  paid  electric  fluid  bills  amply  attested 
to  keener  busine.is  principles.  As  this  sudden  darkness  came  at  an  hour 
when  merchunts  most  require  light  a  great  deal  of  vigorous  "kicking"  was 
indulged  in,  and  anathemas  were  wafted  skyward  from  all  quarters." 

It  is  announced  that  power  is  being  sought  from  the  legislature  of  New 
York  State,  for  the  incorporation  of  a  company  to  run  a  line  of  observation 
cars  suspended  from  a  cable  50  feet  above  the  Niagara  River,  and  follow- 
ing the  crest  of  the  Canadian  and  American  Falls.  It  is  proposed  to 
suspend  the 'cars,  which  will  be  entirely  of  glass  and  iron,  from  a  cable  two 
inches  in  diameter.  In  this  connection  it  may  be  mentioned  that  a  serious 
accident  took  place  a  few  days  ago  on  the  suspended  railway  at  Knoxville, 
Tenn.,  a  brief  description  of  which  was  given  in  the  Electrical  News 
recently.  The  hauling  cable  broke,  and  one  passenger  was  killed  by  the 
recoil  of  the  broken  end  crashing  into  the  car.  The  balance  of  the  passen- 
gers were  let  down  to  a  steamer  anchored  beneath  the  cable  way.  It  seems 
doubtful  whether  suspended  cable  ways  of  this  character  will  ever  be  very 
popular. 

A  dispatch  from  St.  John,  N.  B. ,  states  that  plans  were  laid  by  local  and 
American  speculators  to  secure  at  a  ridiculously  low  figure,  the  assets  of  the 
Consolidated  Electric  Co.,  of  that  city.  When  the  time  came  for  the  sale 
of  the  property,  however,  the  speculators  were  greatly  surprised  by  the 
action  of  Mr.  E.  C.  Jones,  representing  the  Bank  of  Montreal,  who  entered 
the  bidding  and  forced  the  price  up  far  beyond  the  figure  at  which  they  had 
concluded  they  could  obtain  the  property.  Mr.  Jones  was  finally  declared 
the  purchaser  at  the  price  of  $92,000.  There  are  said  to  be  liens  amount- 
ing to  about  $30,000  against  the  property,  and  these  will  have  to  be  paid 
off,  but  it  is  considered  that  Mr.  Jones  secured  a  great  bargain.  One  of 
these  liens  for  $20,000  is  held  by  the  Bank  of  Montreal,  and  it  is  understood 
that  it  was  with  the  view  of  securing  payment  that  Mr.  Jones  was  instructed 
to  take  the  action  he  did.  It  is  further  understood  that  the  Bank  of 
Montreal  are  acting  in  concert  with  Messrs.  James  Ross,  R.  B.  Angus, 
Holt  and  other  well-known  capitalists  of  Montreal,  who  will  become  the 
proprietors  of  the  road,  and  who  propose  to  put  it  in  a  condition  of  first- 
class  efficiency,  and  will  expend  over  a  quarter  of  a  million  dollars  for  this 
purpose. 
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TRADE  NOTES. 

Mr.  John  Fornian,  Montreal,  has  secured  the  contract  to  fit  up  the  paper- 
bag  factory  of  Alex.  McArthur  &  Co.,  with  a  large  Crompton  Motor,  and 
to  wire  the  factory  for  incandescent  lights. 

The  kobb  Engineering  Co.,  of  Amherst,  Nova  Scotia,  are'at  present  en- 
gaged in  manufacturing  their  first  direct  connected  engine  for' electrical 
work.  The  engine  is  being  manufactured  for  the  Canadian  General  Elec- 
tric Co. 

The  Vulcanized  Fibre  Co.,  of  Wilmington,  Del.,  and  14  Dey  St.,  New 
York,  have  issued  a  neat  calendar  of  convenient  size,  which  besides  giving 
sizes,  weights,  prices,  etc.,  of  the  vulcanized  fibre  which  they  manufacture, 
includes  a  description  of  the  material,  and  describes  some  of  the  uses  to 
which  it  is  applicable  in  the  electrical  and  mechanical  world.  We  learn  that 
vulcanized  fibre  is  produced  by  treating  specially  prepared  vegetable  fibre 
with  powerful  chemical  agents,  whereby  the  exterior  portion  of  each  separ- 
ate fibre  becomes  glutinous,  and  while  in  this  condit'on  the  whole  mass  is 
consolidated  under  very  heavy  pressure  and  becomes  practically  homo- 
geneous. After  this  the  chemicals  are  extracted,  the  mass  is  manipulated, 
rolled,  pressed  and  cured  by  various  methods.  The  material  is  made  both 
bard  and  flex  ble  according  to  the  use  to  which  it  is  to  be  put.  The  material 
is  largely  used  for  insulating  purposes  in  electrical  work. 


Following  is  a  copy  of  a  letter  recently  received  by  the  Magnolia  Metal  Co.,  New 
York  : 

FAIRBANKS'  STANDARD  SCALES. 

OFFICE  OF 

THE  FAIRBANKS  COMPANY,  83  Milk  Street,  Boston. 
Cable  Address — "  Fairbanks.  " 
Magnolia  Metal  Company,  New  York,  N.  Y. 

Gentlemen  : — We  are  compiling  a  new  catalogue,  comprising  all  the  articles 
which  we  are  now  selling  in  our  department  of  Railway  and  Manufactory  Supplies. 
We  desire  to  take  this  opportunity  to  add  to  the  line  of  goods  which  we  are  handling, 
and  would  like  to  make  arrangements  with  you  to  take  up  the  sale  of  your  goods  and 
illustrate  the  same  in  our  catalogue.  The  book  we  intend  to  issue  will  consist  of  300 
pages  of  the  size  of  8x  11%  outside  measure,  and  will  be  placed  in  the  hands  of  every 
customer  of  ours,  both  at  home  and  abroad.  We  handle  only  the  highest  grade  of 
goods,  and  BELIEVING  THAT  YC>UR  MANUFACTURES  ARE  STRICTLY 
FIRST-CLASS  IN  EVERY  RESPECT,  we  wish  to  give  you  an  opportunity  to 
have  them  listed  in  our  catalogue  to  the  extent  of  one  or  more  pages,  provided  you 
are  willing  to  bear  the  expense,  which  will  not  be  great.  The  cost  of  distribution  will 
be  borne  by  us. 

Please  favor  us  with  an  early  reply,  as  we  are  making  this  offer  only  to  a  limited 
number  of  manufacturers,  and  our  book  will  shortly  be  ready  for  the  press. 
Yours  truly, 

The  Fairbanks  Company. 

(Signed)     R.  L.  T.  Evans. 


HA  WORTH  BELTING  CO. 


MAKERS  OF  ALL  THE  WIDE  DOUBLE  LEATHER  BELTS 

Used  in  transmitting^  power  for  the 

TORONTO,    HAMILTON,    BRANTFORD,    KINGSTON,    PETERBORO',  WINNIPEG, 

and  VICTORIA,  B.  C, 

ELECTRIC  RAILWAYS 

OFFICE  AND  FACTORY:  9  AND  11  JORDAN  STREET, 

TORONTO 


....  Get  our  DYNAMO  BELT  for  Electric  Light  and  Railway  Work  . 


Tine  Imjjor'teti 


English  Liquid  Vegetable  "Anti-Scale" 

....  IS  THE  .... 

BEST  BOILER  COMPOUND  fq^  LOCOMOTIVE.  MARINE  and  STATIONARY  BOILERS. 

Efficient  in  its  working  without  injury  to  the  boiler  plates  and  tubes. 
Totally  Prevents  Scale  .  .  .  Removes  Incrustation,  Corrosion  and  Pitting  .  .  .  Preserves  the  Plates  and  Tubes 

Prevents  Leakage  of  Bed  Taps,  Water  Gauges,  etc. 
Thin  compound  is  purely  ve</etahle,  proves  reliable,  and  worthy  of  use  by  all  engineers. 

Used  in  Great  Britain  and,  the  Colonies. 

testimonials  referring  to  its  excellence,  and  every  information  cheerfully  given  on  application  to 
(Agent  for  John  C.  Taylor  &  Co.,  Ltd.,  Manufacturers,  Bristol,  England) 

436  Richmond  Street       ....        LONDON,  ONT. 
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Thomas  Ahearn.  Warren  Y  Soper. 

Contracting  Electrical  Engineers 

>b     >b  ^ 

AHEARJf  &  SOPER 

CANADIAN  REPRESENTATIVES  OF  THE 

Westinghouse  Electric  &  Mfc.  Co. 


Slow  Speed 
Single  and 
Multiphase 
Alternators 

Electric  Railway  Equipments  Complete.  Transformers. 
Celebrated  Shallenberger  Electricity  Meters. 
Sawyer-Man  Stopper  Lamps. 

Ahearn  Electric  Heaters  for  Direct  or  Alternating  Circuits. 
Long  Distance  Power  Transmission  a  Specialty. 

The  Westinghouse  Alternator  is  the  only  Alternator 
I  of  its  type  in  which  the  Armature  Coils  are  removable 
and  may  be  kept  in  StOCk.  Coils  are  lathe  wound,  thereby  securing 
the  highest  insulation.    All  armatures  are  iron  clad. 

FOR  ESTIMATES  AND  FURTHER  INFORMATION,  ADDRESS 

AHEARN  &  SOPER    -  OTTAWA 

Please  mention  the  CANADIAN  ELECTRiCAL  NEWS  when  corresponding  with  Advertisers 
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INSTRUCTION^^MAIL 

In  Architecture, 

Architectural  Drawing, 

Plumbing,  Heating  and  Ventilation 

Bridge  Engineering, 

Railroad  Engineering, 

Surveying  and  Mapping, 

Mechanics, 

Mechanical  Drawing, 

Mining, 

English  Branches,  and 

ELECTRICITY 

Diplomas  awarded.  To  begin  students  need  only 
know  how  to  repd  and  write.  Send  for  Free  Circular  of 
information  stating  the  subject  you  think  of  studying  to 
The  Correspondence  School  of  Mechanics 
and  Industrial  Sciences,  Scranton,  Fa. 

4000  STUDENTS 


MONARCH  ECONOMIC 

BOILERS 

More  Economical  than  Brick-set  Boilers, 
with  all  advantages  of  light 
portable  forms. 


Robb  Engineering  Co. 

(LIMITED) 

Amherst,   -   Nova  Scotia. 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium   for  advertise- 
ments for  'Tenders.' 


1 


;CAN/lDIAN  CONTRACT  RECORDi 

TORONTO.  c 


H(  iKTZt)\TAI.  TYTK. 


Uttle  Giant  Turbines 

WATER  WHEELS   FOK   ALL  PURPOSES 

HORIZONTAL  OR  VERTICAL) 

Water  Wheel  Governors,  Machine  Dressed  Gears, 
Pulleys,  Shafting,  Hangers,  Etc. 
Write  for  Catalogue  and  Gear  Lists. 

J.  G.  WILSON  &  Go.,  GLENORfl,  Ont. 


Directors  : 

John  Morrison,  Esq. 


Directors ; 

E.  Jones  Park,  Q.  C. 
President. 

F.  A.  Fitzgerald,  Esq 
Vice-President. 

Hon.  David  Mills,M.P 


J.  H.  KILLEY,  Consulting  Engineer. 

Subscribed  Capital,  $200,000. 


T.  H.  Purdom,  Esq. 


JAMES  LAUT, 

MANAGER. 


-  JOHN  FAIRGRIEVE,  Chief  Inspector. 
Full  Government  Deposit. 


ELECTRIC 
WATERWHEEL 
COYERNOR 


PA  TENTED. 

Variations  in  speed  de- 
tected by  fast  running, 
sensitive  Goveinor  Balls. 
Gate  movement  instantly 
set  in  operation  by  elec- 
tric current.  Quick  and 
powerful  action. 


Write  for  particulars . 


WM.  KENNEDY 
&SONS 

Owen  Sound,  Ont. 


THE  CANADIAN  LOCOMOTIVE  &  ENGINE  CO.,  Ltd. 

KINGSTON,  -  ONTARIO. 

MANUFACTURERS  OF 

Locomotive,  Marine  and  Stationary  Engines 


Akmington  &  Sims'  High  Speed  Engine  for  Electric  Light  Plant,  etc. 

NOTICE. 

The  (Canadian  Locomotive*  Engine  Co.,  Limited,  of  Kingston,  Ontario,  have  the  exclusive  license 
for  building  our  Improved  Patent  High  Speed  Engine  for  the  Dominion  of  Canada,  and  are  fur- 
nished by  us  with  drawings  of  our  latest  improvements. 
PROViD'iNCE.  R.I.,  Nov.  i8th,  1889.  (Signed)        ARMINGTON  &  SIMS, 


THE 
HAZLETON 
BOILER. 


"  CYCLE "  GAS  ENGINE 

IMPULSE  EVERY  REVOLUTION  without 
a  separate  pump.    NO  SLIDE. 


Descriptive  Catalogues  of  the  above  on  application. 
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PACKARD  LAMP  CO. 

.  .  .  MANUFACTURERS  OF . .  . 

STRICTLY  HIGH  GRADE  |u 
INCANDESCENT  LAMPS 

We  can  supply  you  with  a  fully  guaranteed 
lamp  in  any  candle  power  from  5  to  500  c.  p., 
in  any  voltage  and  to  fit  any  socket  


WRITE  US  FOR  PRICES  AND  FURTHER  INFORMATION. 
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C.  W.  HENDERSONJ*i»iiifcMMac!oLELECTRicAL  Supplies 


ESTIMATES  FURNISHED  FOR  , 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Batteries,  Doctors'  and  Dentists'  Electrical  ^ 
Apparatus  and  Machinery. 
Electric  and  Gas  Fixtures. 
Electric  Fan  Motors. 

Somoff's  Fancy  and  Miniature  Incandescent  Lamps 


0  l> 


44  B^eury  Street  

{CORNER  JURORS) 

.  .  MONTREAL 


LAMKIN  PATENT 


STEAM  PIPE  AND  BOILER  COVERINGS 


Asbestos  Goods  Steam  Packings 

Cotton  Waste  Gaskets,  &c.,  &c. 

Largest  and  Best  Assortment  in  Canada. 


Ganadlarj  Mineral  Wool  Co.,  Ltd. 


122  Bay  Street,  TORONTO. 


Telephone  2376. 


LONDON  MACHINE  TOOL  CO., 

LONDON,  -  ONTARIO, 

manufacturers  of 

Machinist  &  Brass  Finishers'  Tools 

A.  R.  WILLIAMS,  General  Aqent,  TORONTO,  ONT. 


It  is  no  longer  necessary  to  import  Carbon  Points. 

THE  PETERBOROUGH  CARBON  AND  PORCELAIN  CO. 

....  can  furnish  them  equal  to  any  in  the  world,  as  they  are  .... 

manufacturers  of 

Carbon  Points  for  all  Systems  of  Arc  Light,  Battery  Plates,  Carbon  Brushes, 
AND  ALL  KINDS  OF  PORCELAIN  FOR  ELECTRICAL  AND  HARDWARE  LINES. 


OA  K 

TANNED 


BELTING 


TORONTO 

78   "STODRIC  STREET 
Teleptione  475. 


THE  J.  G.  MCLAREN  BELTING  GO.  Montreal 


THE  BABCOCK  &  WILCOX 

WATER  TUBE  STEAM  BOILER 

;   ;   ;   IS  NOW  BUILT  IN   CANADA    :   :  : 
Suitable  for  all  purposes — Mills,   Electric   Lighting  and   Railways,  Heating,  Etc. 
Ovey  X,000,000   Hoyse  I>ower»  in  vise 

Send  for  our  book,  Steam  —Free  on  application.  -^9^^  Full  information  and  Estimates  furnished. 

Head  Office:  415  BOARD  OF  TllAIJE  BVILDIAG,  MONTREAL. 


E.  C.  FRENC/+, 


:         General  Argent  for  Canada 

BRfVNCM   OFFICE,  :  DBSERONTO. 


I T0  w  X'0     w  V 

[a  0A  0A  0JK,  0A0J 
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I 


LECTRICALNEWS 


1  ^ND~^^ 


NGINEERING 


□URNAL 


I 


OLD  SERIES,  VOL.  XV.— No.  4. 
NEW  SERIES,  VOL.  IV.— No.  6. 


JUNE,  1894 


PRICE  10  CENTS 
$1.00  Per  Year. 


MAGNOLIA  METAL 


IN  USE  BY 


Eight  Leading  Governments. 

BEST  ANTI-FRICTION  METAL  FOR 


High-SDeed  Engine,  Dynamo,  Rollino  Mill,  Steamship,  Railroad,  Saw-Mill,  Gotton-Mill,  Paoer-Mill,  Woolen-Mill, 
Silk-Mill,  Jute-Mill,  Rubber-Mill,  Sugar-Mill,  Flour-Mill  and  all  Machineru  Bearings. 


London  Office:  75  Queen  Victoria  St. 
Chicago  Office:  Traders  Building. 
Montreal  Office:  H.  McLaren  d  Co.,  Agents. 


Owners  and  Sole  Manufacturers, 


7^  Cortlandt  Street,  NEW  YORK. 


JOHN  LANGTON  &  CO. 

Canada  Life  Building,  Toronto  


ELEGTmGf\L  ■  ENGINEERS  •  flND  -  GONTRflGTORS 

 Complete  Plants  installed. 


Plants  requiring  special  combinations  of  Electrical  Machinery  a  Specialty. 

CORRESPONDENCE  SOLICITED. 

DIREGT-DRIVEN"  DYNflMOS  for  large  and  small  plants.       SLOW  SPEED  GENERATORS  AND  MOTORS. 
Sole  Canadian  Agents  for  the  Waddell-Entz  Alkaline  Storage  Batteries. 

  TUB   


Reliance  .  .  .  D 
Automatic  .  .  . 


Y 


N 


Alternating  Current . . 

PERFECTLY  AUTOMATIC,  FROM  ONE  LIGHT  TO  FULL  LOAD 


-^m^  MANUFACTURD  BY   


The  Reliance  Electric  Mfg,  Co.,  Ltd. 

BRANCH  OFFICES: 


Write  for  prices  and  investigate  before 
 purchasing  


^         io6  King  St.  West,  TORONTO,  ONT. 
749  Craig  Street,  MONTREAL,  QUE. 
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Montreal  Insulated  Wire  Works. 
J.  ROSS,  SON  &  GO. 

MANUFACTURERS  OF 

INSULATED 
ELEGTRIGWIRES 

And  Wires  for  Annunciators, 
Offices,  Magnets  and 
Dynamos. 


Factory  :  41)4  William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed. 

p.  O.  Box,  1490. 

E.  GflRL  BRElTtiftUPT 

CONSULTING 

Electrical  Engineer 

Graduate  in  Electrical  Engineering  at  Johns 

Hopkins  University  Baltimore. 
 Address:  BERLIN,  ONT. 

RALPH   LA   FLAMME  ]OHN  A.  ANDERSON 

Lft  Flamme  &  Anderson 


CONTRACTING 

Electrical  Engineers 

13  Lritour  Street,  MONTREAL 


Dynamos  ^ 
Motors  T 


ELECTRICAL    SUI'PLIES   OF  ALL 
.  .  .  .DESCRIPTIONS  


Annunciators  J  Concealed  Wiring  in  Finished 
Electric  Bells   f        Buildings  a  Specialty. 


.  REPAlS  WORK  . 


godfrey  st.  v.  morgan 
Barrister,  Solicitor,  etc. 

27  Wellin^on  St.  East,  TorOPtO 


STEAM  USE  MS 

rte.sh  iiiff  the  services  of  COMPETENT  EN- 
GINEERS of  any  class,  can  obtain 
sober,  intellifient  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATiON 

STATIONARY  ENGINEERS. 

Geo.  Hunt,  President,  625  Dorchester  Street, 
Montreal. 

J.  J.  York,  Secretary  Montreal  Branch,  Board 
of  Trade  Building,  Montreal. 


Use  Something  Good 

PEERLESS  OILS 

TAKE  NO  OTHER. 

.MADK  SI'I'XIALLY  FOR  VOUR  USE. 
•1  )IK  PEERLESS  ISKAND  IS  SECURED  HY  LETTERS 
PATENT. 

Best  Oil  in  the  market.   Does  better  work  and  more  of 
it.  Saves  the  Machinery  and  la-iis  K.nKer.  Try  it. 

•    12  GOLD  MEDALS  IN  6  YEARS 

Soi.ic  Manufacturers 

SAMVKL  nOGEliS  CO. 

30  Front  S  i  rkkt  EAs  r,  r(jRONTO,  Ont. 


Eugene  F.  Phillips.  President. 


John  Carroll,  Sec.  and  Treas. 


[  F.  PIIIPS  FIB 


MANUFACTURERS  OF 


electric  light  wire, 

Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

FfVRf\DflY  Gf\BLES. 
RAILWAY  FEEDER  AND  TROLLEY  WIRE 

OFFICE  AND  FACTORY  : 
New  York  Office:  10  Cortlandt  Street.  /VI  nirfKP^I  C\^nfif\^ 

Providence  R.  I.:  American  Electrical  Worhs.        /▼  lUI  |  I  I  tJCll  ,  V}al|C]Ud» 

Columbia  Metal 

THE  BEST  ANTI-FRICTION  METAL  ON  THE  MARKET ! 

Less  Friction  ;  Less  Wear  ;  Less  Heating  in  Journals  ; 
AND  Less  Oil  Used  than  with  Any  Other  Metal. 
As  liquid  as  water  when  melted.       Once  used,  always  used.       Prices  right. 


S.  BATES 


A  TRIAL  SOLICITED. 


MEAFORD,  ONT. 


The  F.  E.  Dixon  Belting  Co 


(LIMITED) 


MANUFACTURERS  OF 


elting 


10  KING  STREET  EAST,  TORONTO. 


Headquarters  for  Electric  and  Dynamo  Belting. 


John.L.Blaikie  Esa 


EW.Rathbun  Estt. 


CONS\7LTING  ENGINELRS 

G.C.ROBB  ChiefEngineer    ,,         ^  ^ .v ^ 

A.FRASER  Sec.Tres       Head  Office  TORONTO 
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FIRSTBROOK  BROS. 

King  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDB-BUOGKS 

AND  CROSS-ARMS. 


WRITE  FOR  PARTICULARS, 


The  Canadian  Office  &  School  Furniture  Co. 


THE  GALVANIC  BATTERY  WORKS 


145  WELLfNGTON  ST.  W. 


TORONTO 


TO  RON  TO  EL  EG  TRIO  MO  TOR  00. 

MANUFACTURERS 

Dynamos  and  Motors 

ARC    LAMPS    FOR    INCANDESCENT  CURRENT. 
RF.PAIRING  A  SPECIALTY. 

107  Adelaide  St.  W.  -  Toronto,  Ont. 


ALLGEMEINEELEKTRICITATS-GESELLSCHAFT 

(GENERAL  ELECTRIC  CO.,  BERLIN,  GERMANY) 


Incandescent  Lamps  a  Specialty 


WRITE  FOR  QUOTATIONS 

MUNDERLOH   &   CO.,  rsole  A.ems; 


"  STARR  " 

INCANDESCENT  LAMPS 

FULL  CANDLE  POWER 
LONG  LIFE  •  LOW  PRICE 

The  "  STARR  "  as  now  manufactured  with  new  and  improved 
bases,  etc.,  are  unequalled.    Made  with  standard  bases 
and  of  all  voltages  and  candle  power. 


.  .  TRY  n   SAMPLE    LOT  . 


[registered 


JOfiN  STARR,  SON  &  GO.,  Ltd.  -  lialifax,  N.S. 


SPECIAL 


High  Class  Split  Clutches 
and  Couplings 

AND 

High  Class  Split  Pulleys 


FOR  ELEOTRIO  POWER  PLANTS 


.  .  "WRITE    KOE.    raiCES  . 


DODGE  WOOD  SPLIT  PULLEY  CO. 

Office :  68  KIJS  G  STREET  WEST,  TORONTO. 


VDLCANIZED  FIBRE  CO.  -™.xs«.o ..... 
SOLE  MANUFACTURERS  OF  HARD  VDLCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks  and  sj^ecial  shrr2)es  to  order.   Colors,  Red,  Black  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 
Factoru:  WILMINGTON,  DEL.  OFFICE.:  14  DEY  ST.,  NE.W  YORK. 


J  AS.  St.  Charles,  Manager. 


ST,  CHARLES  &  PRINGLE 

Omnibus  Company 

BELLEVILLE,  ONT. 

Manufacturers  of 

..miuiiunRS.. 


Hexrv  Pringle,  Sec'v-Treas. 


and  various  styles  of  Omnibuses 
and  Hose  Wagons 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 


June, 


Kay  Electric  Works 


No.  255  James  Street  N.,  Hamilton,  Ont. 


.  MANUFACTURERS  OF  , 


DYNAMOS 


For  Arc  and  

Incandescent  Lighting. 

MOTORS 

From  /s  H.  P.  to  50  H.  P. 
Electro  Plating  Machines  and  General 
Electrical  Appliances.  Special  attention 


to  Mill  and  Factory  Lighting.  .  . 


WRITE  FOR  CIRCULARS. 


NORTHEY  MFG.  GO. 


Toronto  .... 

i  ...ONTf\RIO. 


MANUFACTURERS  OF 


AND 

POWER 


PUMPS 


For  General  Water  Huppl]f 
and  Fire  Protection. 

BOILER  FEED  PUMPS  AND  PUMPS  FOR  ALL  DUTIES 

CON^DEN^SERS,  ETC. 

HIGH  CLASS  PUMPING  ENGINES 

FOR  HIGH  DUTY,  SUITABLE  FOR  TOWN  AND  CITY  WATERWORKS. 


C 


Street  Cars 


.  .  OUR  SPECIALTY 


TELEPHONES 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 


Pf\TTERSON  6c  GORBIN, 

ST.  CATHARINES,  ONT. 


THE     T.  W.  NESS" 

Automatic  

 Telephone 

Patented     ~— — 
Canada,  Sept.  12. h,  1893. 
United  Slates,  Sept.  19th,  1893. 
Great  Britain,  Sept.  I9lh,  1893. 
France,  Sept.  iglh,  1893. 

Specially  Designed  for  Warehouse 
and  Factory  Use. 
.'-end  for  new  catalogue  No.  7. 

SAMPLE  LETTER. 

Montreal.  Oct.  10,  1893. 
Messrs.  T.  W.  Ness  &  Co., 

749  Craig  St.,  Montreal,  P.  Q. 
Dear  Sirs  ; — In  reply  to  yours  of 
the  9'h.  we  beg  to  say  ihat  we  have 
used  one  of  your  Automatic  Tele- 
r'li'  nes  f  )r  some  time,  and  find  it 
siitisfactory  in  every  respect. 

Yours  truly,  Grfrn  &  .Sons  Co 


T.  W.  NESS  &  CO. 

749  Craicj  St.  -  MONTREAL. 
Toronto  Branch :  165  King  St.  W. 
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Electrical  News 


AND 


STEAM  ENGINEERING  JOURNAL. 


Vol.  IV. 


JUNE,  1894 


No.  6. 


MR.  ECKLEY  B.  COXE. 

In  connection  with  the  outline  of  proceedings  of  the  approach- 
ing convention  ot  the  American  Society  of  Mechanical  Engineers 
in  Montreal,  which  is  printed  elsewhere  in  this  paper,  we  have 
the  pleasure  of  presenting  to  our  readers  a  portrait  and  sketch 
of  the  President  of  the  Society,  Mr.  Eckley  B.  Coxe,  of  Drifton, 
Pa.  For  the  data  employed  in  this  sketch  we  are  largely  in- 
debted to  an  article  by  Mr.  Wm.  Kent,  M.E.,  in  Cassiers' 
Magazine. 

The  newly-elected  president  of  the  American  Society  of 
Mechanical  Engineers,  Eckley  Brinton  Coxe,  has  been  for  many 
years  one  of  the  leading  spirits  in  the  engineering  profession. 
In  April,  1871,  his  name  was  the  first  signature  to  a  circular 
issued  by  a  committee  consisting 
of  R.  P.  Rothwell,  Martin  Coryell, 
and  himself,  calling  a  meeting  of 
mining  engineers,  to  be  held  at 
Wilkesbarre  in  May,  to  organize 
the  American  Institute  of  Mining 
Engineers.  At  this  first  meeting  of 
the  Institute  he  was  elected  one  of 
its  vice-presidents  and  in  1878  and 
again  in  1879  he  was  elected  presi- 
dent. Being  a  frequent  contribu- 
tor to  the  "  Transactions  of  the 
Mining  Engineers,"  and  a  constant 
attendant  at  its  meetings,  and  being 
head  of  the  well-known  firm  of  Coxe 
Bros.  &  Co.,  the  largest  private  cor- 
poration producing  anthracite  coal, 
his  name  and  face  are  more  familiar 
to  the  mining  than  to  the  mechani- 
cal branch  of  the  profession,  but 
since  his  work  has  been  pre-emi- 
nently in  the  mechanical  line,  as 
in  the  invention  and  construction 
of  machinery  for  mining,  convey- 
ing, and  separating  of  coal,  and 
since  the  mechanical  branch  is  in- 
debted to  him  for  the  translating 
and  editing  of  Part  I.  of  Weisbach's 
Mechanics,  the  American  Society 
of  Mechanical  Engineers  has  as 
much  right  to  claim  him  and  to 
elect  him  its  president  as  had  the 
older  society. 

Eckley  Brinton  Coxe  was  born 
in  Philadelphia,  June  4th,  1839. 
He  graduated  from  the  Univer- 
sity of  Pennsylvania  in  1858.  After  completing  a  course  in 
the  scientific  department  of  that  institution,  he  was  engaged 
six  months  in  topographical  geological  work,  in  the  anthracite 
coal  region  of  Pennsylvania.  In  i860  he  went  abroad  to 
continue  his  studies.  The  next  two  years  were  spent  at  the 
Ecoles  des  Mines,  in  Paris,  and  then  a  year  in  the  Bergakademie 
at  Freiburg,  Saxony.  He  subsequently  spent  two  years  in 
visiting  and  studying  the  practical  operation  ot  the  mines  of 
England  and  the  Continent.  With  his  brothers  he  inherited 
large  coal  estates  in  Pennsylvania,  and  his  entire  education 
had  been  directed  with  the  special  object  of  preparing  him  for 
their  management.  Consequently  upon  his  return  to  the  United 
States  in  1865,  Mr.  Coxe,  in  company  with  his  brother,  under 
the  firm  name  of  Coxe  Bros.  &  Co.,  began  the  business  of 
mining  anthracite  coal  in  the  Lehigh  region.  Since  that  time 
he  has  been  engaged  in  the  operation ,  of  his  company's 
collieries. 

In  the  operation  of  these  mines  he  has  won  a  high  reputation 
as  one  of  the  most  progressive,  able  and  honorable  representa- 
tives of  the  great  coal  mining  industry. 

In  1880  Mr.  Cox  was  elected  to  the  Senate  of  Pennsylvania. 

Mr.  Coxe  is  a  member  of  other  engineering  and  scientific 
bodies  besides  the  two  of  which  he  has  been  chosen  president, 
among  them  the  American  Society  of  Civil  Engineers,  the 
Engineers'  Club,  and  the  American  Association  for  the  Advance- 
ment of  Science.  He  was  one  of  the  vice-presidents  of  the 
last  named  at  its  New  York  meeting  in  1887. 


THE  LONG  DISTANCE  TELEPHONE. 

A  FEW  weeks  ago  a  business  man  in  New  York  city  tele- 
graphed to  the  owner  of  a  big  poultry  farm  in  a  small  town  in 
Illinois  to  go  to  Chicago  and  "meet  "  him  at  a  certain  hour  on 
the  long-distance  telephone  line  that  now  places  New  York  on 
speaking  terms  with  Chicago.  The  Illinois  farmer  kept  th'e 
appointment,  and  the  two  conversed  together  over  the  wires  for 
half  an  hour. 

At  the  end  of  the  conversation,  the  Illinois  man  emerged 
from  the  telephone  booth,  paid  his  $54  with  entire  satisfaction, 
and  exclaimed  with  great  glee  :  "  Great  Scott  !  I've  just  sold  a 
hundred  thousand  chickens  !"  This  little  episode  "points  a 
moral  and  adorns  a  tale."    Such  a  text  needs  little  expounding 

to  a  circle  of  business  men,  such 
as  comprise  the  majority  of  the 
readers  of  this  magazine.  Take 
the  first  point : 

Correspondent  No.  i  telegraphs 
from  New  York  to  Chicago  to 
correspoiident  No.  2  at  some  pro- 
vincial town  in  Illinois,  to  go  to 
Chicago  in  order  that  he  may  talk 
to  him.  Point  the  second  :  They 
talk  for  half  an  hour  at  a  cost  of 
$54.  If  a  personal  meeting  had 
had  to  be  arranged,  they  would 
probably  have  talked  for  several 
hours  before  coming  to  a  settle- 
ment, the  time  spent  in  traveling 
by  one  of  them  would  have  been 
from  three  to  four  days  at  a 
minimum  and  the  actual  expense 
about  $100. 

Point  the  third  :  A  sale  amount- 
ing to,  say  at  least,  $20,000,  was 
effected  with  great  promptness,  and 
without  the  Intervention  of  any 
middleman.  Surely  no  better  illus- 
tration of  the  business  possibilities 
of  the  long-distance  telephone  could 
be  desired. — Engineering  Magazine. 


CUTTING  MICA. 

^/^^yf  A.T  the  glass-house  the  mica  is 

^y^^  put  into  shape  for  shipment.  The 

The  blocks  vary  greatly  in  size. 
One  from  the  Wiseman  mine,  near 
Spruce  Pine,  is  reported  to  have 
been  six  feet  long  by  three  wide. 
Pieces  a  yard  in  diameter  have  been  obtained  at  th.e  Ray  mine, 
in  Yancey  county,  and  similarly  plates  have  been  found  in 
Siberia,  but  these  are  exceptional.  The  average  block  is  a  little 
larger  than  the  page  of  a  magazine,  and  is  generally  less  than 
six  inches  in  thickness.  It  separates  \ery  readily  into  sheets 
parallel  to  the  base  of  the  prism.  It  is  estimated,  says  C.  H. 
Henderson,  in  the  Popular  Science  Monthly,  that  this  cleavage 
may  be  carried  so  far  that  it  would  take  three  hundred  thousand 
of  the  mica  plates  to  make  an  inch.  It  is  needless  to  say,  how- 
ever, that  such  a  thickness  is  not  suitable  for  service  in  stoves 
and  furnaces.  The  mica  is  generally  split  into  plates  varj'ing 
from  about  Y%  to  1-64  of  an  inch  in  thickness.  In  preparing 
these  plates  for  market,  the  first,  step  is  to  cut  them  into  suitable 
sizes.  Women  are  frequently  employed  in  this  work,  and  do  it 
as  well  as,  if  not  better  than  the  men.  The  cutter  sits  on  a 
special  bench  which  is  provided  with  a  huirc  pair  of  shears,  one 
leg  of  which  is  firmly  fixed  to  the  bench  itself,  while  the  movable 
leg  is  within  convenient  grasp.  It  is  requisite  that  the  shears 
shall  be  sharp  and  true,  foi  otherwise  they  will  tear  the  mica. 

The  patterns  according  to  which  the  mica  is  cut  are  arranged 
in  a  case  near  at  hand.  They  are  made  of  tin,  wood,  or  paste- 
board, according  to  the  preference  of  the  establishment,  den- 
erally  they  are  simple  rectangles,  varying  in  size  from  about  four 
square  inches  to  eighty. 


A  telegraph  line. is  in  process  of  construction  by  the  C.  P.  R.  Telegr.iph 
Co.,  from  Kingston  to  Ottawa,  via  the  Rideau  Canal  route. 


62 


CfiNflDlfl^l    EliECTPjICflli  NEWS 


June,  1894 


MONTREAL  JUNIOR  ELECTRIC  CLUB. 

At  regular  meetings  of  the  above  club  held  on  the  dates 
below  mentioned,  papers  were  read  and  discussed  as  follows  : — 

April  23rd. — Paper  by  S.  W.  Smith  on  "  Direct  Current 
Dynamo,"  part  ist. 

April  30th.— Paper  by  R.  H.  Street  and  H.  O.  J.  Overton  on 
"  Electric  Light  and  Bell  Circuits." 

May  7th. — Paper  by  Geo.  Morris  on  "  Steamboat  Lighting  by 
Electricity."  (This  paper  was  read  before  the  Montreal  Electric 
Club  by  R.  W.  Herring.) 

May  14th.— Paper  by  Wm.  T.  Sutton  on  "  Storage  Batteries," 
part  2nd. 

ADVANTAGES  OF  DIRECT  CONNECTED  DIRECT  CURRENT 
GENERATORS.* 

By  W.  N.  Stewart. 
My  remarks  refer  to  electrical  work  over  areas  not  exceeding 
three  miles  in  any  direction  from  the  power  house,  in  cities  with 
35,000  population,  with  streets  lighted  by  arc  lamps,  and  stores 
and  residences  with  either  arc  or  incandescent  lamps,  motive 
power  being  supplied  as  required,  and  the  service  extending  over 
the  24  hours. 

In  a  model,  500  H.  P.  plant,  the  essential  machinery  would  be 
a  100  H.  p.  multipolar  generator,  directly  connected  to  a  com- 
pound engine  running  at  250  revolutions  per  minute  ;  one  400 
H.  P.  multipolar  generator  similarly  connected  and  lunning  at 
170  revolutions  ;  both  engmes  bemg  condensing  when  water  is 
available.  The  generators  to  be  built  for  220  volts  if  used  on  a 
three  wire  system  and  480  volts  if  used  on  a  five  wire  system  ; 
the  three  wire  for  distances  not  over  one  mile,  and  five  wire 
where  they  exceed  one  mile.  Also  120  cells  of  storage  battery, 
30  amperes  for  15  hours,  for  the  three  wire  system,  and  240 
similar  cells  for  the  five  wire  system,  these  batteries  to  be  used 
as  an  equalizer  and  regulator  as  well  as  to  supply  current.  The 
usual  switchboard  and  accessory  apparatus  would  also  be  neces- 
sary. The  wiring  would  consist  of  one  circuit  of  mains  and 
feeders  to  supply  all  customers  with  light  or  power,  each  con- 
sumer to  have  a  meter  connected  to  the  outside  wires.  This 
plant  could  be  operated  by  one  engineer,  one  fireman,  superin- 
tendent and  the  necessary  lamp  trimmers. 

If  the  three  wire  system  be  used,  a  common  grounded  neutral 
wire  could  be  used  for  both  public  and  private  lights,  the  arc 
lamps  being  connected  in  groups  of  two  between  the  positive 
and  neutral.  If  the  five  wire  system  obtains,  they  could  be  con- 
nected in  groups  of  eight,  each  lamp  having  its  automatic  cut 
out.  The  necessary  resistance  should  be  in  the  line  wire,  iron  . 
wire  being  used  in  some  cases,  or  copper  wire  not  smaller  than 
No.  8. 

Apropos  of  the  belief  that  resistance  is  waste  of  power,  and 
therefore  to  be  avoided.  If  the  ordinary  arc  dynamot  give  78 
per  cent,  efficiency  and  the  constant  potentiaP  machine  95  per 
cent.,  we  have  a  difference  of  17  per  cent,  in  *fav6r  of  the  latter, 
and  as  the  resistance  for  low  tension  arc  lamps  never  exceeds 
15  per  cent,  of  the  current,  we  have  an  advantage  of  20  per  cent, 
in  favor  of  the  system  under  consideration.  Then  we  eliminate 
the  Iriction  ol  the  belting  which  means  a  loss  of  10  per  cent.,  in- 
creased to  18  per  cent,  if  a  countershaft  is  used.  Thus,  in  this 
case,  12  per  cent,  is  gained,  in  the  other  20  per  cent. 

The  operation  of  such  a  station  would  commence  by  starting 
at  4  P.  M.  the  small  dynamo,  the  current  from  which  would  flow 
to  the  storage  batteries.  At  dusk  the  large  machine  would  be 
started,  and  the  current  would  be  divided  between  lights  and  the 
battery,  until  all  the  lights  were  burning,  when  the  battery 
would  act  as  a  regulator.  From  10  P.  M.  until  2  A.  w.  the  cur- 
rent would  be  devoted  principally  to  the  charging  of  the  batteries. 
This  would  mean  an  employe's  working  day  of  ten  hours,  the 
operation  of  the  machines  at  full  efficiency,  and  a  battery  work- 
ing day  of  fourteen  hours.  Storage  batteries  are  now  extensively 
used  in  Europe  and  in  some  American  stations  with  excellent 
results. 

In  our  station  we  have  one  slow  speed  machine  in  operation 
at  one  time  doing  all  the  work,  with  an  efficiency  of  95  per  cent., 
without  loss  in  belting  or  shafting,  and  minimum  repairs  ;  ten 
hours  daily  run,  current  available  day  and  night  ;  low  pressure 
wiling,  hence  no  damage  suits  for  personal  injury  ;  longer  life 
and  less  blackening  of  incandescent  lamps,  the  battery  keeping 
the  current  uniform  ;  less  investment  for  real  estate  and  build- 
ings ;  less  liability  to  breakdown  ;  no  burned  out  machine  or 
armatures,  less  oil,  fewer  employes,  no  losses  in  transformers. 
The  economy  in  such  a  station  would  be  46  per  cent,  over  one 
run  on  the  antic|uated  methods. 

The  high  speed  engine  and  belted  dynamo  are  disappearing, 
and  the  direct  connected  slow  speed  combination  is  being  adopt- 
ed becnitse  it  pays  to  make  the  clians,c.  The  multipolar  generator 
is  almost  perfection,  its  high  initial  efficiency  is  maintained  for 
many  years  ;  it  has  an  armature  winding  of  solid  copper  bars  ; 
only  about  20  per  cent,  of  the  current  is  used  for  the  fields.  Not 
less  than  $46,500  per  annum  economy  is  attained  on  the  17,500 
incandescent  lamp  at  the  Chicago  Auditorium,  by  the  use  of  a 
direct  connected  plant,  and  equally  favorable  results  are  reported 
from  other  places.  No  reasons  exist  for  managers  retaining  their 
obsolete  apparatus  and  methods.    In  most  places  it  would  pay 

'Abstract  of  a  paper  read  before  the  Northwestern  Electrical  Association, 
Milwaukee. 

fDynamos  Electric  Machinery  :  Prof.  Sylvanus  ']'h.,inpson. 


to  sell  the  old  dynamos  and  lamps,  and  adopt  the  direct  connect- 
ed combination  and  newer  methods,  which  experience  shows  to 
be  the  most  economical. 


TELEPHONES.* 

By  N.  Holland  and  J.  A.  Shaw. 

Before  describing  the  construction  of  the  telephone  of  to-day,  we  will  con- 
sider what  are  the  requirements  of  an  instrument  for  transmitting  speech 
and  how  they  are  met  by  inventors. 

In  transmitting  speech  electrically,  the  transmitter  has  to  so  control  the 
current  in  the  line  that  it  will  be  able  to  reproduce  at  the  distant  end  the 
three  characteristics  of  a  musical  note,  pitch,  loudness  and  quality. 

In  the  diaphragm  at  the  distant  end  the  pitch  would  correspond  to  the 
number  ot  vibrations,  or,  as  our  alternating  current  friends  would  say,  "  the 
number  of  cycles  passed  through  "  in  unit  time.  The  loudness  would  de- 
pend upon  the  amount  or  amplitude  of  the  fluctuations  in  each  cycle  ;  the 
quality  depending  on  the  form  or  nature  of  these  fluctuations  ;  and  the 
necessary  condition  of  a  successful  system  of  telephoning  is  the  abihty  to  re- 
produce these  characteristics. 

The  first  of  these  is  very  easy  to  reproduce,  as  of  course,  if  we  open  and 
close  the  circuit  sufficiently  rapid  we  can  get  the  period  required. 

It  was  on  this  principle  that  the  much  talked  of  Ries'  instruments  were 
made.  His  transmitter  had  a  stretched  skin  diaphragm,  with  platinum 
points  in  the  centre  to  make  and  break  connections,  and  the  receiver  con- 
sisted of  an  electromagnet,  which  gave  out  sounds  as  it  was  magnetized 
and  demagnetized.  As  the  current  was  broken  at  every  vibration  caused 
by  the  sound  in  the  transmitter,  the  sounds  given  out  by  the  magnet  were 
necessarily  of  the  same  pitch  as  those  at  the  transmitter.  Mr.  Ries  thought 
that  the  amplitude  was  also  to  some  extent  obtained  by  the  varying  length 
of  contact  in  the  transmitting  instrument,  but  judging  from  the  result  of  re- 
cent telephone  investigation,  it  is  highly  probable  that  this  was  due,  not  to 
the  duration,  but  to  the  varying  degree  of  firmness  of  the  contact. 

The  transmitters  in  commercial  use  to-day  are  constituted  on  two  prin- 
ciples ;  ist.  By  magnetic  induction  ;  2nd,  By  varying  the  resistance  of  the 
circuit.  It  was  on  the  first  of  these  principles  that  Graham  Bell  took  out 
his  now  famous  patent  of  1877.  When  first  brought  out  it  was  intended  for 
both  transmitting  and  receiving,  but  owing  to  the  improvements  in  micro- 
phonic transmitters,  it  has  now  been  used  principally  as  a  receiver.  As  it 
is  this  receiver  (very  little  altered  from  the  time  it  was  put  on  the  market) 
that  IS  now  used  altogether,  it  would  perhaps  be  excusable  to  give  a  short 
description  of  the  way  it  is  made,  and  how  it  performs  its  duties. 

A  laminated  permanent  magnet  is  used,  as  in  this  form  it  is  less  likely  to 
lose  Its  magnetism  than  if  it  were  solid.  On  the  end  of  this  magnet  is  fixed 
a  boxwood  spool,  having  a  soft  iron  core,  wound  with  1300  turns  of  36  silk- 
covered  wire,  with  a  resistance  of  about  75  ohms.  This  magnet  and  spool 
is  placed  in  a  hard  rubber  shell,  and  has  opposite  to  it,  with  its  plane  normal 
to  the  axis  of  the  magnet,  a  thin  ferrotype  iron  diaphragm  about  2X  inches 
in  diameter,  being  held  at  the  edges  by  the  cover,  cut  in  a  convenient  shape 
for  the  mouthpiece,  which  screws  on,  leaving  it  free  to  vibrate  in  the  centre. 
Two  receivers  connected  in  series  (no  battery  being  required)  constitutes  the 
simplest  form  of  telephone  circuit. 

The  actions  that  take  place  in  the  instruments  are  as  follows  : — A  person 
talking  into  the  transmitting  receiver  throws  its  iron  diaphragm  into  rapid 
vibrations.  The  diaphragm  being  close  to  the  permanent  magnet  is  mag- 
netized by  induction,  and  as  it  vibrates  its  magnetism  is  constantly  changing, 
being  strengthened  as  it  approaches  the  magnet,  and  weakened  as  it  recedes 
from  it.  This  undulating  magnetic  field  will  in  turn  induce  currents  in  al- 
ternate directions,  in  the  coil  of  wire  before  mentioned.  These  currents 
traverse  the  whole  length  of  the  circuit ;  passing  through  the  coil  of  the  dis- 
tant instrument.  When  the  direction  of  the  arriving  current  is  such  as  to 
strengthen  the  power  of  the  permanent  magnet,  it  exerts  a  stronger  attraction 
on  the  iron  diaphragm,  whereas,  if  it  flows  in  the  contrary  direction,  the 
permanent  magnet  is  weakened,  allowing  the  diaphragm  to  sprfng  back. 
I  hus  any  motions  given 'to  the  diaphragm  of  the  transmitting  receiver  are 
reproduced  in  the  other.  It  follows  from  this,  that  words  spoken  at  one 
end  will  be  repeated  at  the  other,  though  much  enfeebled  by  the  many 
transformations  v/hich  take  place. 

There  are  numerous  transmitters  using  the  second  principle  of  varying 
the  resistance  in  the  circuit,  but  nearly  all  of  them  are  carbon  in  some  form 
or  other,  and  may  be  classed  under  three  heads  :  Carbon  Pencil,  Granulated 
Carbon,  and  Platinum  and  Carbon.  The  Carbon  Pencil  is  the  most  simple 
form  of  transmitter,  though  not  much  used  on  this  side  of  the  Atlantic.  The 
Granulated  Carbon  is  believed  to  be  the  best  for  long  distance  work.  Per- 
haps the  best  form  of  this  is  the  Hunning,  which  is  much  used  for  long  dis- 
tance transmission  on  this  continent,  notably  between  Detroit,  New  York, 
Chicago  and  Boston.  The  "  Gower  Bell  "  instruments  are  used  between 
London  and  Paris  ;  the  latter  end  using  the  Carbon  Pencil  variety. 

The  third  class,  the  "  Platinum  Carbon,"  gives  the  most  perfect  articula- 
tion, and  it  is  under  this  head  that  the  Blake  transmitter  comes — the  trans- 
mitter which  is  in  almost  universal  use  on  the  continent.  It  is  too  well 
known  to  need  description.  Its  action  is  due  to  the  varying  pressure  be- 
tween the  platinum  point  and  the  carbon  button,  which,  altering  the  resis- 
tance of  the  circuit,  allows  more  or  less  current  to  flow.  The  diaphragm 
is  to  present  enough  surface  for  the  sound  waves  to  act  on. 

An  induction  coil  is  generally  used  with  a  microphone  transmitter,  the 
primary  being  in  series  with  a  cell  of  Leclanche  Battery  and  the  transmitter 
contacts,  and  the  secondary  being  in  circuit  with  the  receiver  and  the  line. 
The  object  of  this  is  two-fold  :  ist,  The  local  circuit  being  short  and  of 
small  resistance,-  the  varying  resistance  at  the  carbon  contacts  is  greater  in 
proportion  than  if  connected  direct  to  line,  and  also  as  there  are  a  great 
many  more  turns  in  the  secondary  than  in  the  primary,  the  potential  is  in- 
creased. Having  a  good  transmitter  and  receiver,  it  still  becomes  necessary 
to  have  some  kind  of  signalling  apparatus  calling  attention  to  the 'phone. 
For  short  distance,  such  as  warehouse  instruments,  the  ordinary  battery 
and  vibrating  bell  does  very  well,  but  as  the  distance  becomes  greater  this 
would  become  impracticable,  as  it  would  require  too  much  battery  power  ; 
so  that  we  now  use  a  ringing  set  composed  of  a  generator,  having  a  per- 
manent magnetic  field  and  a  Siemens  armature  of  the  H  type.  This  arm- 
ature is  2/;  inches  long  and  is  wound  with  2500  turns  (500  chms)  of  36  silk- 
covered  wire,  wound  equally  on  each  side  of  the  shaft.  It  has  no  commu- 
tator, so  that  the  current  is  sent  in  alternations  to  the  line.  A  polarized 
bell  is  used,  the  armature  being  kept  polarized  by  the  permanent  magnet. 

As  both  the  ringing  and  the  talking  are  done  on  the  one  line,  a  switching 
arrangement  must  be  made  so  as  to  cut  the  different  circuits  to  line  ;  this  is 
performed  by  means  of  the  hock  which  holds  the  receiver.  This  hook  also 
automatically  disconnects  the  battery  when  not  in  use.  We  might  also 
state  that  armature  of  the  generator  is  short  circuited,  except  when  in  the 
act  of  ringing  up. 

We  will  now  call  your  attention  to  the  way  these  circuits  are  "  wired  in  " 
in  the  instrument  itself  Referring  to  this  diagram  which  is  wired  in  shunt 
and  is  the  way  that  the  Bell  Co.  wire  their  instruments. 

•  Paper  read  before  the  Montreal  Electric  Club. 
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CONVENTION  OF  THE  AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS  IN  MONTREAL. 

The  American  Society  of  Mechanical  Engineers  will  meet  in 
convention  in  Montreal  from  the  5th  to  the  9th  inst.  Tuesday 
will  be  spent  in  viewing  the  city.  The  first  session  will  be  held 
on  the  evening  of  the  6th  inst.  The  meeting  will  take  place  in 
the  Molson  Hall  of  McGill  University,  where  addresses  of 
welcome  will  be  presented  by  the  Mayor  of  the  city,  Mr.  Herbert 
WaDis,  Chairman  of  the  Local  Committee,  and  the  Chancellor 
and  Faculty  of  the  Univeisity, 

Papers  will  be  read  and  discussed  on  the  followmg  subjects  : 

"  Notes  on  the  Theory  of  Shaft  Governors,"  by  A.  K.  Mansfield. 

"  Heat  by  Uiiits  and  the  Specifications  for  Pumping  Engines,"  by  Albert 
F.  Hall. 

"A  New  Recording  Pressure  Guage  for  Extremely  High  Ranges  of 
Pressure,"  by  W.  H.  Bristol. 

"  A  Note  on  Compressed  Air,"  by  Frank  Richards. 

"  The  Relation  of  the  Drawing  Office  to  the  Shop  in  Manufacturing,"  by 
A.  W.  Robinson. 

"  The  Theory  of  the  Steam  Jacket ;  Current  Practice,"  by  R.  H.  Thur- 
ston. 

"  Results  of  Experiments  with  a  50  Horse-power  Single  Non-Condensing 
Ball  &  Wood  Engine  to  Determine  the  Influence  of  Compression  on  Water 
Consumption,"  by  D.  S.  Jacobus. 

"Cylmder  Proportions  for  Compound  Engines,  Determined  by  their  Free 
Expansion  Losses,"  by  Frank  H.  Ball. 

"A  New  Method  of  Compound  Steam  Distribution,"  by  F.  M.  Rites. 

"  Cost  of  a  Small  Electric  Railway  Plant,"  by  Jesse  M.  Smith. 

"Power  Losses  in  the  Transmissive  Machinery  of  Central  Stations,"  by 
W.  S.  Aldrich. 

"  Rustless  Coatings  for  Iron  and  Steel,"  by  M.  P.  Wood. 

"Corrosion  of  Steam  Drums,"  by  C.  W.  Hunt. 

"  First  Stationary  Steam  Engines  in  America,"  by  F.  R.  Hutton. 

■'  Cost  of  an  Indicated  Horse-power,"  by  DeCourcy  May. 

"A  New  Form  of  Canal  Waste  Weir,"  by  John  R.  Freeman. 

"  Effect  of  Varying  the  Weight  of  the  Regenerator  in  a  Hot  Air  Engine," 
by  G.  W.  Bissell. 

"Mechanical  Draught  for  Boilers,"  by  W.  R.  Roney. 

"  The  Saturation  Curve  as  a  Reference  Line  for  Indicator  Diagrams,"  by 
R.  C.  Carpenter. 

"  Results  of  Measurement  of  the  Water  Consumption  of  an  Unjacketed 
1,600  Horse-power  Compound  Harris  Corliss  Engine,"  by  Messrs.  Denton, 
Jacobus  and  Rice. 

"  Notes  on  the  Corrosion  of  a  Cast  Steel  Propeller  Blade,"  by  F.  B. 
King. 

A  reception  will  be  tendered  in  honor  of  the  visitors  on 
Wedesday  evening  by  Sir  Donald  A.  Smith,  at  his  residence, 
1 157  Dorchester  street ;  and  agraden  party  on  Friday  afternoon 
at  Piedmont  Hall,  the  residence  of  Mrs.  J.  H.  R.  Molson.  On 
Wednesday  afternoon  the  visitors  will  go  by  G.  T.  R.  to 
Lachine  and  run  the  rapids,  proceeding  afterwards  by 
steamer  to  the  Isle  au  Herron,  where  luncheon  will'be  served 
under  the  direction  of  the  Harbor  Commissioners.  On  Satur- 
day the  visitors  will  proceed  by  train  to  Ottawg^and  spend  the 
day  in  seeing  the  points  of  interest  at  the  Capital.' 


r  .     .  A  TELEPHONE  CABLE  TEST. 

•  -''i'HE  following  data,  furnished  to  Electricity,  New  York,  by 
■j^fr.  C.  W.  Swoope,  are  said  to  be  the  record  of  a  test  such  as  is 
usually  made  both  at  the  factory  and  after  laying  in  conduit 
upon  a  section  of  a  telephone  cable,  and  may  be  of  interest  as 

.an  example  of  the  usual  mode  of  procedure.  The  test  includes 
the  measurement  of  insulation,  resistance  and  capacity — con- 
ductivity being  omitted — and  the  test  here  given  was  made  upon 
a  cable  wound  upon  a  reel  and  immersed  in  a  tank  of  water  for 
about  fifteen  hours  before  being  tested. 

Size  of  cable,  fifty-one  pairs  of  No.  18  B.  &  S.  wiie  ;  four  lay- 
ers ;  wires  insulated  with  dry  paper  ;  leng  th  560  feet  =  9.42  of  a 
mile. 

Insulation  test  made  with  500  volts  from  Clark's  Standard 
cells,  galvanometer  constant  being  512,000  megohins=i  deflec- 
tion. 

Deflection  with  conductors  all  bunched,  25  =  2,048  megohms. 

Deflection  of  insulation,  leads  free  =  o. 

Deflections  of  every  fifth  wire  singly  in  each  layer  : 

1st  layer,  2-2-2-2-2-2  deflections. 

2d     "      1-1-1-1-2-2  " 

3d     "     2-2-2-2  " 

4th    "  1-3 
Average  deflection,  2. 
5 1 2000 

— ^ —  =  256ooo  =  megs.  per  560  feet,  or  27126  megs,  permile. 

Resistance  test  by  Wheatstone's  Bridge,  several  wires  pro- 
miscuously chosen  froin  each  layer  : 

Outer  layer  3.902  3.851  3.848  3.818  ohms — 3.854  average. 
2d        "     3-875  4408  3-892  "       4-058  " 

3d        "     3-857  3-955  "  ~    3-906  " 

4th       "     3-895  "       3-895  " 

3.854  X  45  (wires  in  layer), -I- 4.058  x  32,-1-3.906  x  20,-1-3.895  x  4 
is  equal  to  the  sum  of  the  average  resistances  of  all  the  wires  in 
the  cable,  and  divided  by  102  (wires  in  cable)  equals  3.930,  equals 
the  average  ohms  resistance  of  one  wire.  Subtracting  the  resis- 
tance of  the  leads  (.347  ohms),  we  get  3.583  ohms  at  3.5°  C.  = 
3.749  ohms  at  15.5°  C  or  35.515  ohms  per  mile  at  15. 5^ 
Capacity  test  by  30  Standard  Clark  cells  (30  volts)  : 
1st  layer — Deflections  :  196,  198,  208,  208,  204,  205,  202,  203, 
200,  200,  200,  200,  200,  200,  200,  200.    Average  201.5 


2d  layer— Deflections  :  185,  184,  185,  185,  196,  198,  188,  193, 
194,  185,  f86,  193,  193,  192,  192,  188.    Average,  189. 

3d  layer— Deflections  :  190,  192,  194,  195,  191,  192,  190,  Kyr, 
194,  195,  190,  191.    Average,  [92. 

4th  layer— Deflections  :  200,  194,  198,  /98,  200,  200,  205,  206. 
Average,  200. 

Deflections  by  pairs  :  i2o-ir8  (ist  layer;,  100-100  fid),  100- 
100  (3d),  128-128  r4th).  Average,  112  less  capacity  of  leads,  6 
=  106.  Standard  deflection  from  condenser  by  .01  microfarad  : 
225-225-225-225  =  225  average  less  leads,  3  =  222. 

The  average  capacity  is  obtained  in  the  same  manner  as  the 
average  resistance  and  equals  195  less  10  for  leads  =  185,  cor- 
rected average.  The  highest  capacity  of  any  one  wire  in  cable 
=  208  less  10=  198.  The  lowest  capacity  of  any  wire  in  cable  = 
185  less  10=  175. 

The  capacity  is  found  as  follows  :    K-^  ^  ^' 

D, 

when  D  =  deflection  produced  by  cable's  charge, 

D,  =deflection  produced  by  .01  microfarad  in  condenser, 

K  =  capacity  of  cable, 

Ki  =  capacity  of  condenser. 

185  X  .01 


Thus  the  average  K  = 
per  mile  ; 


222 


=  .0083,  or  .0781  microfarads 


the  highest  K  = 
the  lowest  K  = 


198  x  .01 

222 
175  X  .01 


=  .0089,  or  .0838  microfarads  per  mile 
.0081,  or  .0743  microfarads  per  mile. 


THREE-WIRE  DISTRIBUTION  FROM  A  SINGLE  DYNAMO. 

The  Fires-Lille  Electric  Co.,  of  France,  says  Electricite,  has 
recently  patented  a  device  which  allows  of  an  electrical  distri- 
bution on  the  three-wire  system  from  a  single  dynamo.  It  con- 
sists in  the  adaptation  to  the  dynamo  of  a  strong  self-induction 
coil.  Fig.  I  shows  the  device,  the  two  brushes  being  shown  as 
bearing  directly  on  the  armature  to  simplify  the  explanation. 
These  are  connected  to  the  two  outside  wires  of  the  three-wire 
system. 

A  low  resistance  coil  possessing  considerable  self-induction  is 
connected  to  two  opposite  points  on  the  armature  and  turns 


Fig.  r. 


Fig.  2. 


Three  Wire  Distribution  from  One  Generator. 

with  it.  The  neutral  is  connected  to  the  centre  of  this  coil.  In 
case  of  a  difference  of  load  between  the  two  sides  of  the  system, 
this  wire  and  each  half  of  the  coil,  the  ohmic  lesistance  which 
ofifers  but  little  obstacle  to  the  -passage  of  continuous  current, 
serve  to  conduct  the  current  back  to  the  machine  and  maintain 
the  pressure  constant.  As  a  general  thing,  however,  it  will  be 
necessary  to  have  this  coil  separate  from  the  machine.  The 
two  ends  would  then  be  connected  to  two  rings  connected  to 
two  diametrically  opposite  bats  of  the  commutator.  This  device 
may  also  be  used  to  regulate  the  current  in  three-wire  central 
stations  at  some  distance  from  the  source  of  supply.  To  this 
end  one  or  more  dynamos  with  self-induction  coils  (Fig.  2)  are 
connected  to  the  principal  conductors  and  operate  as  motors, 
the  neutral  wire  of  each  sub-station  being  connected  to  the 
centre  of  the  coil  of  each  motor-regulator  or  equalizer,  which 
can  also  operate  as  a  generator.  This  device  can  also  be  ap- 
plied to  multipolar  generators. 
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ELECTRIC  LIGHTING  IN  ST.  JOHN,  N.  B. 

By  a.  H.  McC. 

Probably  no  other  city  in  Canada  is  so  well  lighted  as  is  St. 
John,  New  Brunswick,  certainly  there  is  none  better  lighted. 
This  is  not  an  idea  that  finds  a  resting  place  in  the  minds  of  a 
few  persons  only,  for  strangers  coming  here  from  large  centres 
of  population  are  quite  willing  to  acknowledge  that  the  streets 
of  this  city  are  as  well  lighted  as  any  they  have  seen.  There  are 
four  electric  lighting  concerns  in  the  city,  namely,  the 
Consolidated  Electric  Co.,  D.  W.  Clark  &.  Sons'  electrical 
works,  a  small  station  run  by  the  city,  and  the  Gas  Company's 
electrical  works. 

Of  the  four  the  latter  is  the  larger.  Its  building  is  situated  on 
the  corner  of  St.  James  and  Wentworth  streets.  It  is  built  of 
brick  and  is  100  feet  square.  The  main  building  is  100  x  40  feet, 
and  the  boiler  and  coal  bins  100.x  60.  There  is  not  an  electric 
lighting  station  in  Canada  better  equipped  for  its  size.  The 
electrician  and  superintendent  is  Mr.  Frederick  Mount.  This 
company  have  six  tubular  boilers  of  96  h.  p.  each.  Four  of  these 
boilers  are  on  one  side  of  the  chimney,  and  the  remaining  two 
are  on  the  opposite  side.  The  boiler  room  is  28  feet  wide  with 
30  feet  left  for  coal,  which  is  deposited  through  hatches  and  falls 


) 


down  within  a  few  feet  of  the  furnaces.  The  coal  bins  will  con- 
tain 600  tons.  This  concern's  chimney  is  the  largest  in  the  city, 
being  120  feet  high.  The  interior  is  round,  6  feet  in  diameter. 
They  have  two  feed  water  heaters  and  two  pumps  each  of  suffi- 
cient capacity  to  feed  all  the  engines  in  case  one  gives  out. 
There  are  seven  engines,  3  150  h.  p.  bi-compounds,  and  four 
simple  engines.  Only  three  of  the  latter  are  kept  working,  the 
remaining  one  being  held  in  reserve.  The  larger  compound 
engine  was  the  first  of  its  kind  ever  built  in  Canada.  E.  Leonard 
&  Sons,  of  London,  Ont.,  were  the  makers.  The  simple  engines 
are  from  70  to  90  h.  p.  Two  of  the  high  speed  engines  are 
bel*ed  direct  to  a  countershaft,  and  are  run  connected  in  that 
manner,  with  both  governors  in  use.  An  invention  of  Mr. 
Mount's  has  enabled  him  to  run  them  in  this  manner.  This 
invention  is  chiefly  intended  for  use  in  connection  with  high 
speed  engines,  operated  in  pairs,  havmg  a  shaft  between  or 
common  to  both  engines,  and  separate  governors  on  each  engine. 
It  is  intended  to  enable  the  engineer  to  properly  regulate  or 
divide  the  load  at  will.  Belted  to  this  pair  of  engines  are  four 
arc  dynamos  of  the  Thomson-Houston  system,  one  of  30  and 
three  of  50  lights  capacity,  also  one  incandescent  machine 
of  1206  lights  capacity,  with  exciter.  To  the  other  compound 
is  belted  another  incandescent  light  machine  of  1200  lights 
capacity,  with  exciter.  The  three  simple  engines  are  belted  to 
arc  machines  from  20  to  50  lights  capacity.    All  the  arc  lights 


are  2,000  candle  power.  This  company  run  about  300  commer- 
cial arc  lights,  and  2,400  incandescent  lights.  The  latter  are 
both  commercial  and  domestic.  The  company  contemplate 
taking  out  alHhe  simple  engines,  and  placing  in  their  stead  high 
speed  automatic  compounds,  similar  to  those  now  in  use.  J.  M. 
Robinson  is  president  of  this  company  and  Geo.  Ellis,  secretary. 

In  1890  the  Eastern  and  the  New  Brunswick  Electrical  Co. 
were  formed.  They  ran  independently  of  each  other  until  1892, 
when  they  were  amalgamated  under  the  name  and  style  of  the 
Consolidated  Electiic  Co.  Their  building  is  situated  on  the  cor- 
ner of  Union  and  Smythe  streets.  It  is  of  brick  100  x  40  feet.  The 
cut  which  is  furnished  was  taken  when  some  new  machinery  was 
being  placed  in  position.  This  company's  steam  plant  consists 
of  four  Heine  boilers  of  100  h.  p.  each  and  one  Manning  vertical 
of  200  h.  p.  The  engines  which  are  at  present  in  use  consist  of 
two  150  h.  p.  Mcintosh  &  Seymour  tandem,  and  two  250  cross 
compounds,  one  100  h.  p.  Armington  &  Sims,  and  one  90  h.  p. 
Leonard  Ball  simple.  They  have  1000  horse  power  square  con- 
denser supplied  with  water  from  the  harbor  a  distance  of  400 
feet  by  a  circulating  pump,  driven  by  a  T.  H.  F.  40  railway 
motor,  which  supplies  i  500  gallons  a  minute.  New  engines  of 
greater  h.  p.  will  be  placed  in  the  building  at  an  early  date. 
The  electrical  plant  consists  of  four  No.  16  Edison  dynamos  of 


125  volts,  3  Slattery  alternators  of  1,250  lights  capacity,  four 
No.  8  Wood  arc  dynamos  and  three  35  Brush  lighters.  There 
are  133  street  arc  lights  of  2,000  candle  power  each,  3000  incan- 
descent lights  on  the  Edison  system  of  16  candle  power  each, 
2,100  on  the  alternating  system  of  16  candle  power,  and  90  com- 
mercial arc  lights.  This  company  is  composed  of  a  number  of 
Canadian  capitalists,  with  W.  C.  Van  Home,  of  the  C.  P.  R., 
and  James  Ross,  of  Montreal,  at  the  head.  Charles  Jones  is 
Manager,  and  A.  R.  Bliss,  Electrician. 

The  concern  that  is  owned  by  the  city  is  on  Main  street, 
north  end.  It  is  small  and  does  not  furnish  over  40  arcs  and 
about  100  incandescents.  There  is  nothing  particularly  inter- 
esting about  the  plant.  The  other  concern,  of  which  we  have 
already  made  mention  is  in  the  west  end  of  the  city  (Carleton). 
It  is  also  small,  furnishing  about  25  arcs  and  between  50  and  75 
incandescents.  It  may  be  interesting  to  note  that  in  1893  the 
city  was  assessed  $19,061  for  street  lighting,  $300  more  than  in 
1892. 


The  incandescent  lighting  plant  recently  installed  by  the  Royal  Electric  I 
Co.  at  Aurora,  Ont.,  consists  of  a  twenty-four  K.  W.  alternator  with  ex- 
citer. From  one  dynamo  are  run  incandescent  lights  for  stores  and  a  series  | 
circuit  of  twenty-three  c.  p.  lamps  and  two  alternating  arc  lamps  for  street 
lighting.  The  generating  machinery  is  driven  by  a  thirty-five  H.  P.  Leon- 
ard Ball  engine.  The  machinery  is  housed  in  a  solid  brick  station,  thirty 
by  forty  feet  in  size. 


Two  Tri-Compound  Engines  in  Gas  Company's  Electric  Works,  St.  John,.  N.B.,  .Showing  Connections. 
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A  NEW  BATTERY  PLANT. 

Editor  Canadian  Electrical  News. 

Sir, — Messrs.  H.  Morgan  &  Co.,  the  large  dry  goods  firm  of  Montreal, 
have  lately  made  a  new  departure  in  the  Canadian  practice  amongst  private 
lighting  plants. 

They  have  for  some  time  past  followed  the  usual  custom  of  generating 
their  electrical  current  for  lighting  purposes  during  the  greater  part  of  the 
day  ;  previously  they  received  all  the  current  required  for  night  purposes 
from  the  Royal  Electric  Co.,  through  a  small  transformer.  Their  electrician. 


CONSOLIDATKD  ELECTRIC  COMPANY'S  BUILDING,  ST.  JOHN,  N.  B. 

Mr.  McMurtrie,  conceived  the  idea  that  this  cost  could  be  greatly  discounted 
by  means  ot  a  far  better  arrangement. 

Throughout  the  day  steam  has  always  been  used  in  this  store  for  elevators 
and  other  purposes  in  addition  to  the  necessary  basement  lighting,  there- 
fore to  generate  a  trifle  more  current  during  that  time  would  have  no 
appreciable  effect  upon  the  coal  bill  and  would  need  no  increase  whatever 
in  the  generating  machinery  or  labor  required.  He  therefore  suggested 
that  a  small  battery  should  be  added  to  their  present  equipment  that  could 
be  easily  charged  during  the  day  time  and  would  be  sufficient  to  entirely 
dispense  with  the  services  of  the  local  lighting  company  at  night — thus 
crediting  their  monthly  bill  against  simply  the  first  cost  of  the  battery. 

This  perhaps  sounds  very  nice  on  paper,  but  Canadians  have  already 
learnt  how  very  treacherous  are  many  of  the  storage  batteries  that  flood 
the  market.  Mr.  McMurtrie  was  also  well  aware  of  this  fact,  but  he  wisely 
did  not  judge  all  batteries  by  some  batteries,  neither  did  he  make  any 
hasty  conclusion  before  a  complete  investigation. 

The  various  periodicals  soon  told  him  that 
Europe  had  been  successfully  handling  batteries 
for  some  time  past  and  that  in  the  "  old  country  ' 
there  are  many  similar  installations  to  the  one  he 
was  requiring,  and  further  that  their  success  was 
amply  proven  by  the  annual  increase  in  their 
number  and  size.  When  companies  are  willing 
to  spend  $75,000  on  batteries  alone  there  surely 
must  be  a  considerable  commercial  advantage  in 
them? 

The  Crompton-Howell  E.  S.  Co.,  of  London, 
England,  have  made  several  sales  to  that  extent, 
and  so  Messrs.  H.  Morgan  &  Co.,  through  their 
electrician,  soon  decided  to  put  equal  confidence 
in  that  company's  goods  and  purchased,  in  the 
autumn  of  last  year,  a  battery  of  sufficient  capa- 
city for  their  purpose. 

This  plant  commenced  its  work  during  January 
last  and  has  given  complete  satisfaction  ever 
since  that  date.  It  easily  carries  all  the  night 
load  that  is  required  and  it  is  recharged  again  by 
such  machinery  as  is  always  running  during  the 
hours  of  the  day. 

There  are  other  and  special  advantages  also 
gained  by  this  improvement,  as  it  is  now  possible 
to  switch  on  without  running  any  special  machin- 
ery ;  and  this  at  seasons  of  special  work,  must 
always  be  a  great  convenience.  Another  impor- 
tant item  is,  that  if  a  break-down  unexpectedly 
occurs  to  their  machinery  the  battery  is  at  hand 
as  a  reserve  and  can  carry  no  less  than  200 
amperes  for  a  considerable  period.  Engineers  of 
any  experience  are  fully  aware  of  the  value  there 
is  in  this  factor  of  safety. 

The  characteristics  of  this  type  of  battery  are 
its  high  efficiency,  its  great  durability,  its  low 
cost  of  maintenance,  and  its  capability  of  stand- 
ing such  high  discharge  rates.  It  is  perfectly 
safe  and  practicable  to  discharge  these  batteries 

at  times  within  an  hour  and  at  a  rate  of  3^  times  as  great  as  the 
normal  discharge  rate.  The  result  of  this  "  step  in  the  right  direction  "  has 
been  that  the  owners  of  many  other  similar  plants  in  Montreal  are  consider- 
ing like  improvements  and  some  have  already  erected  batteries. 

The  advantages  to  be  obtained  from  such  plants  vary  more  or  less  in 
each  individual  case,  and  it  is  extremely  easy  to  form  errorneous  ideas  of 
the  size  required  for  any  one  installation.  It  is  therefore  wise  to  always  get 
advice  on  this  matter  while  considering  it.  I  might  add  that  this  plant  is 
being  charged  from  a  Cromplon  straight  current  dynamo. 

The  Canadian  agent  for  this  battery  company  is  Mr.  John  Forman,  of  650 
Craig  street,  Montreal,  Yours  truly,  C.  W.  Sully. 


THE  BLAKE  VS.  KILLEY  PUMPING  ENGINE. 

Editor  Electrical  News. 

Sir,— In  answer  to  Mr.  Mackie's  letter  in  your  .May  issue  re  the 
Blake  pumping  engines,  in  which  he  says  I  must  have  been 
rnistaken  or  misinformed,  I  would  like  to  say  that  my  informa- 
tion was  from  a  blue  print  copy  of  the  official  paper.  Mr. 
Mackie  received  his  information  from  a  paper  of  that  date.  I 
leave  the  reader  to  judge  which  is  the  most  likely  to  be  correct, 
the  newspaper  or  the  exact  copy  of  the  record 
of  test ;  also,  if  Mr.  Mackie  would  look  a  little 
closer  at  the  figures  he  would  see  that  I3'6X 
and  not  15^%  is  allowed  for  refuse  in  the  Ulake 
test.  Mr.  Mackie  says  the  steam  fo"-  heating 
the  engine  room  was  not  considered  during  the 
Hamilton  test.  Hamilton  is  a  pretty  hot  place 
in  summer  (I  have  been  there) :  it  must  be  a 
very  cold  place  in  winter  if  they  require  to 
steam  heat  their  engine  rooms. 

Mr.  Mackie  further  says  that  if  the  Hamil- 
ton test  h.id  been  conducted  in  the  same 
manner  as  the  Toronto  test,  the  Killey  pumps 
would  show  4,000,000  ft.  lbs.  higher  duty  than 
the  Blake  pump.  This  would  be  a  duty  of 
over  136,000,000  ft.  lbs.,  a  duty  never  heard  of, 
except  from  Hamilton. 

Again,  sir,  I  am  acquainted  with  men  who 
assisted  Mr.  Gait  in  making  the  test  at  Toron- 
to, and  who  will  swear  that  during  the  Blake  test 
every  bit  of  coal  used  was  shoveled  right  out  of 
the  pile  just  the  same  as  while  running  at  any 
other  time,  and  was  not  hand  picked. 

The  Blake  test  has  been  copied  by  mechani- 
cal papers  from  one  end  of  the  continent  to  the 
other,  and  very  favorably  commented  upon. 
Toronto  wants  the  best,  irrespective  of  where  it 
is  made  or  of  the  cost.     Perhaps  Mr.  Killey 
will  pardon  me  if  I  use  his  words  in  this  mat- 
ter, and  say  that  "  Commercial  appreciation  is 
the  best  test  in  this  matter,"  as  well  as  between 
the  high  and  low  speed  engines. 
No,  Mr.  Mackie,  put  an  automatic  cut-off  steam  valve  motion 
on  your  Killey  pumps  and  I  have  no  doubt  mechanical  men 
would  consider  them  first-class.    However,  if  Hamilton  is  satis- 
fied with  Killey  pumps,  we  in  Toronto  will  try  to  be  content  with 
the  Blake. 

Yours  truly,  G.  C.  MOORING. 


SPARKS. 

The  new  incandescent  station  of  the  Royal  Electric  Co. ,  to  replace  the 
one  recently  destroyed  by  fire,  will  be  made  fire-proof. 

The  shore  end  of  the  Commercial  Cable  Company's  new  cable  was  suc- 
cessfully landed  from  the  cable  ship  Faraday,  at  Canso,  N.  S. ,  on  the  9th 


View  of  Consolidated  Electric  Company's  Plant,  St.  John,  N.  B. 


of  May.  The  work  occupied  about  eight  hours,  and  was  superintended  by 
Mr.  Alex.  Siemens,  managing  director  of  Messrs.  .Siemens  Bros.  &  Co. ,  and 
Messrs.  Brittle  and  Jacob,  chief  cable  engineer  and  chief  electrician, 
respectively. 

The  Street  Railway  Gazette,  of  Chicago,  is  apparently  unacquainted  with 
the  geography  of  its  own  country  when  it  locates  the  city  of  Port  Huron  in 
Ontario. 

The  Nictaux  Electric  Light  &  Power  Co.,  has  been  org.Anized  with  head- 
quarters at  Middleton,  N.  S.  The  promoters  are.  Dr.  A.  P.  Reid,  of  Hali- 
fax, and  Dr.  S.  N.  Miller,  of  Middleton.  The  proposed  capital  is  $50,000 
in  50,000  shares  of  $1  each. 
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NOTICE  OF  REMOVAL. 

Subscribers  and  advertisers  are  asked  to  note  that  on  the  first  of  May  the 
Branch  Office  of  the  CANADIAN  ELECTRICAL  NEWS  in  Montreal  was 
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A  .STORY  is  going  the  rounds  to  the  effect  that  recently  the  per- 
mission of  the  Underwriters'  Association  was  requested  for  the 
placing  of  a  converter  in  the  basement  of  a  Methodist  church  in 
a  Western  Ontario  town,  and  that  the  irreverent  reply  received 
from  the  Association's  inspector  was  that  no  "conversions" 
must  be  allowed  in  a  Methodist  church. 


The  past  month  has  witnessed  the  closing  down  of  manufactur- 
ing establishments  in  the  United  States  and  Canada  for  lack  of 
fuel  caused  by  the  strike  of  workmen  at  the  mines  in  the  United 
States.  It  is  a  great  hardship  and  injustice  that  thousands  of 
workmen  and  their  families  should  be  deprived  of  their  means  of 
living  by  the  action  of  persons  with  whom  they  are  not  in  the 
remotest  degree  connected.  Second  alone  to  the  hardship  in- 
flicted on  the  workmen  is  the  inconvenience  and  loss  imposed 
on  manuftcturing  and  railroad  companies.  One  outcome  of  the 
experience  of  the  past  few  weeks  is  likely  to  be  increased  atten- 
tion to  the  endeavor  to  provide  a  satisfactory  substitute  for  roal 
for  steam  producing  purposes. 


The  vexed  question  of  the  duty  on  rails  for  electric  street  rail- 
ways, a  question  which  arose  in  consequence  of  the  ambiguous 
wording  of  the  exemption  clause  in  the  old  tariff,  has  been  re- 
ferred to  before  in  these  columns.  The  matter  at  last  came  be- 
fore the  courts  at  a  sitting  of  the  E.xchequer  Court,  held  in  To- 
ronto the  latter  part  of  April,  to  hear  the  case  of  the  Toronto 
Street  Railway  Company,  which  was  suing  for  the  recovery  of 
duties  paid  on  rails  imported  for  use  in  Toronto.  The  question 
at  issue  turns  upon  the  interpretation  of  the  word  "  railway  "  in 
the  exemption  clause  of  the  statute,  and  as  this  clause  in  the  new 
tariff  is  an  e.xact  repetition  of  the  clause  in  the  old  tariff,  the  ques- 
tion is  still  of  immediate  interest  and  importance.  It  has  more 
than  one  bearing  upon  projected  electric  railways  and  has  been 
the  cause  of  much  uncertainty  and  annoyance.  Judgment  in  the 
case  of  the  Toronto  Railway  Company  will  settle  whether  an 
electric  railway  operating  entirely  within  one  municipality  ispro- 
perly  exempt  or  not,    But  even  if  the  rail  for  such  a  road  are; 
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dutiable,  there  has  hitherto  been  a  doubt  whether  a  road  con- 
necting two  municipahties  would  not  come  within  the  meaning 
of  the  word  "  railway  "  in  the  exemption  clause  ;  or  even  whether 
a  future  intention  to  connect  two  municipalities,  such  as  would 
be  implied  by  a  coiporate  name  for  a  road  containing  the  names 
of  two  towns,  would  not  be  sufficient  to  entitle  the  rails  for  use 
in  any  part  of  the  road  to  free  entry.  It  is  hoped  that  the  judg- 
ment in  the  Toronto  Railway  case  will  cover  all  these  points 
and  definitely  settle  the  whole  matter.  The  judgment,  which  it 
is  expected  will  be  delivered  sometime  this  month,  will  be  looked 
for  with  more  than  ordinary  interest. 

In  view  of  the  conviction  which  seems  to  have  fastened  itself 
on  the  minds  of  municipal  councils  in  a  number  of  Canadian 
towns  and  cities,  that  a  great  advantai^e  would  accrue  from  the 
municipality  owning  and  operating  its  own  electric  light  plant, 
it  may  not  be  out  of  place  to  re-print  the  following  extract  from 
a  local  paper  regarding  the  experience  of  the  town  of  Seaforth 
which  has  lately  disposed  of  its  lighting  plant.  The  paper  in 
question  referiing  to  the  sale  of  the  plant  says  :  "Notwithstand- 
ing the  loss  the  town  has  suffered  in  this  matter,  we  believe  the 
people  decided  wisely  when  they  voted  to  part  with  it,  as  a 
private  company  can  run  a  business  of  this  kind  much  more 
efficiently  and  economically  that  the  council  can  where  the 
members  are  being  changed  from  year  to  year." 

In  an  exhaustive  discussion  of  the  subject  of  the  mtrinsic 
value  of  street  lailway  investments,  conducted  by  Mr.  Edward 
E.  Higging  in  the  Street  Railway  Journal,  the  author  arrives  at 
the  following  conclusions :  i.  Well  managed  electric  street  rail- 
way systems  of  from  25  to  40  miles  in  length  in  the  best  Ameri- 
can cities  of  from  50,000  to  100,000  inhabitants  will  probably 
develop  a  maximum  earning  power  of  from  $5.00  to  $6.00 
gross  per  capita,  with  one  or  two  exceptional  cases  rising  above 
these  figures;  a  large  number  will  earn  from  $4.00  to  $5.00  per 
capita;  and  few  will  be  unable  to  earn  $4.00  per  capita.  2. 
Those  properties  which  have  been  improperly  constructed  and 
equipped,  particularly  in  the  matter  of  roadbed,  cannot  probably 
be  permanently  operated  at  less  than  75  per  cent,  of  the 
passenger  income,  higher  figures  rather  than  lower  being  proba- 
ble. Those  properties  which  have  postponed  equipment  until 
a  comparatively  recent  period  and  which  have  been  carefully  and 
thoroughly  built  can  usually  be  operated  at  from  65  to  70  per 
cent,  of  the  passenger  income.  3.  Under  the  most  favorable 
conditions  of  operation  a  maximum  net  earning  power  of  about 
$2.00  per  capita  is  possible,  but  more  usual  figures  will  range 
from  $1.00  to  $1.50  per  capita.  4.  $1.50  per  capita  is  a  return 
of  12  per  cent,  per  annum  on  capital  liabilities  of  $12.50  per 
cap'ta,  which  represents  about  the  average  present  cost  of  build- 
ing and  equipping  in  the  most  perfect  manner  electric  railway 
systems  of  average  length  in  cities  of  this  class,  where  the 
cost  of  taking  up  and  replacing  pavement  forms  an  important 
item  of  original  investment.  In  general  therefore  it  may  be 
said  that  these  properties  are,  intrinsically,  investments  return- 
ing from  10  to  15  per  cent,  on  the  actual  value  of  tangible  assets 
apart  from  franchises. 

Electricity  is  charged  with  being  the  cause  of  many  des- 
tructive fires.  While  beyond  doubt  it  is  saddled  with  a 
larger  measure  of  blame  in  this  particular  than  it  deserves, 
it  must  be  admitted  that  the  accusation  is  in  a  measure 
well  founded.  Competition  in  electric  wiring  has  become 
so  keen,  that  prices  are  reduced  to  a  point  where  it  is  im- 
possible for  first-class  work  to  be  done.  As  a  result,  we  learn 
that  in  some  Canadian  cities,  first-class  wiremen  are  unable  to 
secure  employment,  while  the  work  which  should  be  their's 
is  being  done  by  incompetents,  who  in  many  instances  are  with- 
out any  qualifications  whatever.The  consequence  is  that  buildings 
are  being  wired  in  the  most  ignorant  and~  dangerous  manner, 
and  to  those  conversant  with  the  facts,  their  destruction  by  fire 
at  any  time  would  occasion  no  surprise.  Electricians  need  not 
be  told  that  by  the  use  of  the  best  modern  methods  of  insula- 
tion, the  wiring  of  buildings  can  be  done  so  that  the  fire  hazard 
will  not  in  the  slightest  degree  be  increased.  Unless  prompt 
action  be  taken,  however,  by  reputable  electrical  companies, 
to  put  a  stop  to  cheap  work  by  unskilled  workmen,  the  use  of 
electricity  in  buildings  will  soon  be  regarded  as  so  highly  dan- 
gerous that  it  will  largely  be  abandoned  and  the  interests  of  all 


engaged  in  the  business  will  sustain  such  inju'y  as  perhaps 
never  can  be  repaired.  All  electrical  manufacturing  and  supply 
concerns  who  wish  for  the  continued  growth  of  electric  lighting 
should  join  hands  with  the  underwriters  in  demanding  that  the 
standard  of  electric  wiring  shall  be  raised  to  the  point  of  safety. 
This  is  a  subject  that  might  well  receive  attention  at  the  hands 
of  the  Canadian  Electrical  Association,  whose  province  it  is  to 
guard  and  promote  the  interests  of  every  legitimate  electrical 
industry.  Electricity  is  being  given  a  bad  name,  of  which  it  is 
undeserving,  and  which,  if  its  future  is  not  to  be  compromised, 
it  must  be  freed  from  as  speedily  as  possible. 


The  question  of  municipal  versus  private  ownership  of  elec- 
tric street  lighting  plants  is  one  which  is  now  being  agitated  in 
several  places.  In  a  matter  of  such  importance  it  is  of  grave 
moment  that  the  whole  subject  should  in  each  case  be  thoroughly 
canvassed  and  investigated,  before  the  city  undertakes  a  new 
and  onerous  responsibility  which,  if  the  decision  be  a  hasty  one, 
based  upon  superficially  plausible  grounds,  may  easily  result  in 
a  continual  drain  upon  the  pockets  of  the  taxpayers,  and  a  new 
discredit  to  the  principle  cf  municipal  control  of  any  department 
whose  operations  are  of  an  industrial  character.  The  proposi- 
tion is  that  if  a  private  company  finds  it  to  its  profit  to  maintain 
a  plant  for  furnishing  street  lights  at  a  contract  price,  the  city, 
by  undertaking  this  service  itself,  must  save  to  the  taxpayers 
the  profit  which  previously  went  to  the  shareholders  of  the  com- 
pany. But  against  this  there  is  a  strong  and  almost  universal 
feeling  that  a  civic  corporation  cannot  carry  on  any  business  as 
economically  and  efficiently  as  is  done  by  a  private  company. 
Without  the  slightest  reflection  upon  the  ability  and  integrity  of 
the  permanent  civic  officials,  and  apart  from  all  questions  of 
political  influence  or  corruption,  the  lack  of  continuity  of  control 
inherent  in  our  system  of  municipal  government,  and  the  control 
by  men  elected  for  other  considerations  than  their  especial  fit- 
ness for  the  business  in  hand,  place  the  civic  corporation  at  such 
a  disadvantage  that  in  competition  with  it  a  private  concern  will 
earn  a  profit  which  is  the  wages  of  ability  and  fitness.  That  is 
the  feeling  that  has  grown  up  m  the  popular  mind,  and  it  is  fair 
to  assume  that  it  is  not  without  grounds  in  experience.  Call  it 
popular  prejudice,  and  it  still  remains  to  be  shown  from  what 
inadequate  or  obsolete  causes  the  prejudice  arose.  Added  to 
this  feeling  is  the  distrust,  which  has  been  too  often  justified, 
that  attempts  to  make  use  of  the  department  in  the  strife  of 
municipal -politics,  will  hamper  the  best  efforts  of  faithful  and 
capable  permanent  officials.  The  result  is  that  to  satisfy  the 
taxpayer  at  the  present  time  that  any  benefit  will  accrue  to  him 
from  municipal  ownership  of  the  street  lighting,  the  advocates 
of  this  plan  must  show  that  the  gap  between  the  cost  and  the 
contract  price  for  lighting  is  much  wider  than  can  be  spanned 
by  a  moderate  profit  on  the  capital  invested.  Whether  by  their 
fault  or  misfortune,  civic  corporations  have  a  poor  reputation 
for  business  management,  and  the  burden  of  proving  the  con- 
trary rests  with  them.  The  advocates  of  municipal  ownership 
and  operation  must  clearly  prove  that  the  lowest  obtainable 
contract  price  for  the  lighting  service  yields  an  inordinate  profit 
on  the  actual  investment  needed  to  give  this  service.  If  they 
cannot  do  so,  they  have  no  case. 


The  city  of  Evansville,  Ind.,  recently  undeitook  an  investiga- 
tion of  the  relative  cost  of  street  lighting  under  public  and  pri- 
vate ownership.  The  report  has  been  republished  in  the  tech- 
nical press  and  has  been  widely  circulated.  It  contains  in  tabu- 
lated form,  interesting  and  valuable  statistics  of  municipal 
lighting  of  both  public  and  private  ownership,  gathered  from  a 
large  number  of  towns,  and  no  doubt  for  th.s  reason  has  been 
repiinted  as  an  appendix  to  the  report  recently  made  on  the 
same  subject  by  the  City  Engineer  of  Toronto.  But  the  body 
of  the  Evansville  report  does  not  conmiend  itself  either  in  tone 
or  matter,  as  the  thoughtful  and  well  considered  presentation  of 
the  subject  which  is  required  to  furnish  grounds  for  action  in  a 
matter  of  such  importance.  The  city  has  been  using  a  little  less 
than  200  arc  lamps  burning  all  night  on  the  moonlight  schedule 
at  a  contract  price  of  $158.30  per  lamp  per  annum.  The  com- 
mittee states  its  conclusions  after  "a  careful  investigation,'"  and 
the  first  one  is  that  "  our  city  is  now  paying  sixty  per  cent,  more 
for  her  street  lighting  than  she  ought  to  do."  If  correct,  this  is 
a  comment  upon  the  business  capacity  of  the  city  to  make  a  fair 
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.  bargain,  which  is  not  calculated  to  inspire  confidence  in  its  fit- 
ness to  be  entrusted  with  the  more  difficult  and  responsible  job 
of  operating  a  plant  economically.  The  second  conclusion  is 
that  "  fifty-five  cities  doing  their  own  lighting  pronounced  the 
same  a  complete  success," — they  naturally  would — and  that  "we 
have  ascertained"  that  their  average  cost  is  $57.88  per  lamp 
per  annum.  "Ascertamed"  is  a  strong  word  to  describe 
an  unquestioning  acceptation  of  statements  of  results,  without 
investigation  of  how  these  statements  were  compiled.  Without 
examining  the  system  of  book-keeping  in  each  case  there  is  no 
certainty  that  all  items  of  cost  are  properly  charged.  There- 
suits  are  mere  matters  of  opinion,  nor  is  the  average  of  55 
opinions  which  vary — as  shown  by  the  tabulated  statistics — 
from  $36.00  to  $1 1 5.00  per  lamp,  of  any  value  to  start  a  business 
on.  The  third  conclusion  states  the  average  cost  of  contract 
lights  at  $1 14.58  per  lamp  per  annum.  This  is  a  matter  of  fact, 
being,  as  shown  by  their  tables,  the  average  of  22  facts  varying 
from  $8o.GO  to  $160.00.  They  conclude  fourthly  that  the  city 
should  have  about  double  the  number  of  lights  it  now  has,  and 
finally  that  the  first  cost  of  a  plant  with  350  lights  would  not  ex- 
ceed $75,000 — which  seems  about  right — and  that  "the  annual 
cost  of  maintaining  such  a  plant  would  not  exceed  $50.00  per 
lamp  per  annum."  They  give  no  reasons  for  this  faith  that  is 
in  them,  but  it  is  charitable  to  hope  that  some  sort  of  estimate 
was  made  of  running  expenses,  and  that  $50.00  is  not  merely  a 
deduction  from  the  averages  they  pin  their  faith  to — averages 
■of  plants  of  all  sorts  and  sizes  scattered  from  Maine  to  Cali- 
fornia, and  therefore  no  doubt  peculiarly  applicable  to  a  350 
light  plant  at  Evansville,  Ind.  They  of  course  recommend  a 
municipal  plant,  and  any  defects  in  the  joints  of  their  argument 
as  above  constructed  are  neatly  plastered  over  by  a  statement 
that  "  Your  committee  has  also  ascertained  " — what  again  ! — 
"  that  municipal  ownership  of  all  plant,  such  as  waterworks, 
street  railways,  lighting  and  others  necessarily  requirin^^fran- 
chises  from  the  public,  should,  in  the  opinion  of  the  best  think- 
ers of  the  age,  who  have  studied  municipal  government,  be 
owned  by  the  public,  instead  of  by  private  corporations."  From 
all  of  which  it  is  perfectly  plain  why  "  your  committee  is  of  the 
opinion  that  a  new  contract  for  our  street  lighting  could  now  be 
let  for  a  much  lower  price  than  the  present  contract  calls  for, 
but  we  do  not  believe  it  to  be  for  the  best  interests  of  the  citizens 
of  this  city  for  her  lighting  to  be  done  by  private  contract."  We 
have  devoted  a  good  deal  of  space  to  the  consideration  of  this 
report,  as  it  has  been  given  a  wide  publicity  and  we  think  it  de- 
serves to  be  held  up  to  admiration  as  a  model  of  how  not  to  do 
it.  What  would  a  business  man  think  if  he  were  asked  to  em- 
bark on  a  business  enterprise  on  the  strength  of  such  a  futile 
prospectus  as  this  report  ?  If  the  taxpayers  of  Evansville  are 
contented  with  statistical  averages  and  platitudes  about  the  best 
thinkers  of  the  age,  they  deserve  what  they  are  likely  to  get  if 
they  operate  a  municipal  plant  conti oiled  by  the  framers  of 
this  report.  But  we  trust  that  in  Canada  this  business  problem 
will  be  treated  in  a  business  manner. 


Mr.  Keating's  report  to  the  Board  of  Works  on  the  probable 
cost  of  an  electric  street  lighting  plant  for  Toronto  was  made  to 
a  meeting  of  the  Board  on  May  28th.  It  presents  the  case  for 
consideration  in  a  clear,  business-like  foim,  and  refeis  briefly  in 
turn  to  the  main  points  involved  in  such  a  scheme.  He  first 
touches  upon  the  question  of  combining  an  electric  plant  with  the 
present  waterworks  plant,  and  advises  that  in  the  case  of  Tor- 
onto this  would  not  be  economically  feasible.  He  points  out 
^  the  caution  which  must  be  observed  in  accepting  as  correct, 
statements  made  of  the  operating  cost  of  lighting  plants  owned 
by  municipalities,  owing  to  the  doubt  which  must  prevail,  in 
absence  of  a  detailed  statement  or  an  examination  of  their 
books,  whether  all  proper  charges  have  been  included  in  the 
statement  made,  particularly  a  proper  allowance  for  interest 
and  depreciation.  He  instances  points  which  would  appear  to 
make  for  the  advantage  of  a  new  civic  plant  in  competition  with 
an  older  private  company,  viz  -.—  The  lower  cost  and  better  con- 
struction of  electric  appliances  now  than  a  few  years  ago,  and  the 
absence  of  any  need  for  the  city,  after  paying  running  expenses 
and  an  allowance  for  depreciation,  to  make  a  profit  other  than 
a  low  rate  of  interest  on  debentures,  as  compared  with  a  divi- 
dend of  about  double  such  a  rate  required  from  a  successful 
private  company.    He  also  alludes  to  the  possibility  of  shortly 


obtaming  power  from  Niagara  Falls  delivered  in  Toronto  at  a 
price  to  compete  with  steam.  The  plan  he  outlines  for  immedi- 
ate lighting  involves  the  addition  of  300  arc  lights,  displacing 
the  HOC  gas  lights  still  remaining,  making  a  total  of  1300  arc 
lights — the  station  buildings  to  be  large  enough  to  ultimately 
contain  a  1500  light  plant,  though  at  first  a  steam  and  electric 
plant  for  only  1300  lights  is  to  be  put  in.  On  this  basis  a  sum- 
marized estimate  is  given  for  buildings  with  station  and  street 
plant,  totalling  $310,200.00.  Also  a  detailed  estimate  of 
annual  operating  expenses,  including  interest  at  4  per  cent.,  and 
depreciation  at  6  per  cent.,  reckoned  on  $310,200.  The  result 
shows  an  annual  cost  of  $81.78  each  for  1300  lamps,  or  $75.00 
each  for  1 500  lamps,  as  against  the  present  contract  rate  of 
$108.58  each  for  about  1000  lamps.  The  whole  report  is  a 
straightfoiward  statement,  in  sufficient  detail  to  allow  intelligent 
criticism.  For  instance,  we  miss  from  the  annual  operating  ex- 
penses an  allowance  for  contingencies  not  properly  covered  by 
the  6  per  cent,  depreciation,  which  might  fairly  be  figured 
at  4  per  cent.  Last  winter's  sleet  storm  was  an  extraordinary 
contingency,  but  in  different  forms  extraordinary  contingencies 
are  of  practically  annual  occurrence.  The  present  coal 
shortage  is  a  case  in  point,  and  suits  for  damages  will  be  always 
on  hand.  The  report  haidly  shows  a  cise  favorable  to  city 
ownership,  and  it  remains  to  be  seen  what  the  Electric  Light 
Company  can  tender  for  the  increased  number  of  lights.  The 
uncertainty  about  power  from  Niagara  makes  the  present  time 
unfavorable  for  determining  on  a  laige  steam  plant,  when 
cheaper  power  may  be  available  in  less  than  a  year. 


R.  C.  BROWN  GOES  TO  MONTREAL. 

R.  C.  Brown,  electrical  engineer  of  the  West  End  Street  Rail- 
way of  Boston,  has  resigned  that  office  to  accept  a  similar  posi- 
tion with  the  Montreal,  Canada,  Electric  Railway. 

Mr.  Brown  ever  since  1889 
has  been  in  the  West  End's  ser- 
vice, and  by  dint  of  effort  and 
native  ability  raised  himself  to 
the  position  of  electrical  engi- 
neer. His  first  position  of  trust 
was  as  superintendent  of  motors 
and  cars,  quickly  followed  by  the 
superintendency  of  electric 
power,  which  he  has  since  held 
to  the  satisfaction  both  of  the 
company  and  of  his  employes. 
The  best  wishes  of  his  many  friends  follow  Mr.  Brown  to  his 
northern  field,  and  a  rousing  ovation  from  100  of  his  employes 
marked  his  departure. — Street  Railway  Review. 


R.  C.  Brown. 


THE  ELECTRICAL  STUDENT'S  ABC. 


A  is  the  Amp,  that  went  into  the  Arc. 

B  is  the  Brush,  sometimes  seen  with  a  spark. 

C  is  the  Copper,  most  handy  for  mains. 

D  is  the  Dynamo,  driven  without  reins. 

E  is  the  Science  we  study  and  pass  in. 

F  is  the  Field,  with  more  iron  than  grass  in. 

G  is  th<;  Galvo.,  which  "  shorts  "  can  foretell. 

H  Hysteresis,  heats  iron  like   (anything). 

I  is  Induction,  much  blessed  and  cursed,  too. 

J  is  the  Joule,  set  in  carbon  and  cu. 

K  is  the  Kathode,  who  lives  in  a  bath. 

L  is  the  Line,  cut  by  wires  in  its  path. 

M  is  the  Motor,  which  torques  as  it  works. 

N  Non-conductor,  which  carrying  shirks. 

0  is  the  Ohm,  found  in  wire  as  in  brick. 

P  is  the  Pole,  which  to  iron  wood  stick. 

Q  is  the  Quickbreak  on  a  high-voltage  circ. 

R  the  Rheostat,  which  'eats  when  at  work. 

S  is  the  Switch,  like  the  ones  used  with  trams. 

T  is  the  Telephone  ;  earns  many  bad  (words). 

U  is  the  Unit,  at  fourpence  a  blessing. 

V  is  the  Volt,  who  is  always  most  pressing. 
Wthe  Watt  ;  E.  C,  when  you  know  it. 

X  the  Xpense.    House  installers  should  blow  it. 

Y  is  the  Yoke,  which  in  magnets  is  grey. 

And  the 

Z  inc  has  connection  with  bells  every  day. 

J.  H.  C.  B.,  in  London  Electrical  Engineer. 
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CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 


Note. — Secretaries  of  the  various  Associations  are  requested  to  forward  to  us  matter 
for  publication  in  this  Department  not  later  than  the  20th  of  each  month. 


ORGANIZATION  OF  WIARTON  ASSOCIATION  NO.  1 3. 
Editor  Electrical  News. 

Sir, — On  the  17th  of  May  I  had  the  pleasure  of  instituting 
Wiarton  Association  No.  13,  C.  A.  S.  E.  with  the  following  Bros, 
as  officers  :  President,  Wm.  Craddock  ;  Vice-president,  Chas. 
Shaw  ;  Rec.  Secretary,  Ed.  Dunham,  (engineer  electric  light 
station);  Fin.  Secretary,  R.  L.  Graham  ;  Treasurer,  I.  Dunham  ; 
Conductor,  A.  Sheldon  ;  Door  Keeper,  R.  Murray  ;  Trustees,  A. 
McLaren,  G.  L.  Kitchen  and  Wm.  Smith.  The  other  members 
present  were,  Wm.  McKenzie,  Robt.  Burrows,  E.  Drinkwater 
and  D.  McDonald. 

Upon  my  arrival,  I  was  met  at  the  train  by  Bro.  Ed.  Dunham, 
and  visited  several  of  the  members.  In  the  evening  we  met  in 
a  very  pleasant  room,  adjoining  the  Mechanics'  Institute,  and 
nicely  fitted  up  by  the  members,  with  writing  desk,  black-board 
and  everything  necessary  for  good  work.  The  members  are  all 
enthusiastic  and  anxious  to  learn,  and  I  predict  a  strong  useful 
and  healthy  little  lodge  in  Wiarton. 

After  the  meeting  we  adjourned  to  the  Arlington,  where  an 
hour  was  spent  very  pleasantly,  but  as  all  had  to  be  at  work  ear- 
ly in  the  morning  and  your  humble  servant  was  obliged  to  catch 
an  inconveniently  early  train,  we  dispersed  all  well  pleased  and 
hoping  to  meet  again. 

A.  M.  WiCKENS. 


A  branch  of  the  C.  A.  S.  E.  is  about  to  be  organized  at  Peter- 
boro',  Ont. 

We  learn  from  Mr.  L.  Brandon,  Secretary,  that  the  recently 
organized  association  of  stationary  engineers  at  Wmnipeg,  is 
meeting  with  gratifying  success,  additions  to  the  membership 
taking  place  at  every  meeting.  Mr.  fames  White,  engineer  of 
the  Ogilive  Milling  Co.,  has  been  elected  president  in  the  place 
of  Mr.  H.  E.  Robertson  resigned.  A  deputation  has  been  ap- 
pointed to  wait  on  the  Government  to  request  that  incorporation 
be  granted  to  the  society.  It  is  the  intention  to  have  a  series  of 
papers  read  at  future  meetings.  The  first  of  these  will  be  pre- 
pared by  the  secretary,  Mr.  Brandon,  his  subject  being  "Heat 
as  Pertaining  to  Boilers." 

A  regular  meeting  of  the  Ontario  Association  of  Engineers 
was  held  at  London  on  the  28th  ult.  The  yearly  message  of  the 
president,  who  was  not  able  to  be  present,  was  read  by  the 
registrar.  It  showed  this  to  be  the  most  prosperous  year  since 
the- incorporation  of  the  association.  The  total  number  of  cer- 
tificates in  force  up  to  date,  including  raised  certificates,  amounts 
to  562  ;  new  certificates  issued  during  the  year,  161.  The  ex- 
penses for  the  year  have  been  $523.95,  leaving  a  balance  in  the 
treasurer's  hands  of  $157. 15.  The  four  members  of  the  board 
whose  terms  expired  were  re-elected,  also  the  officers  of  the 
board. 


PERSONAL. 

Mr.  D.  A.  Starr,  electrical  engineer,  Montreal,  is  at  present  on  a  pro- 
tracted business  trip  to  the  island  of  Trinadad,  W.  I; 

We  are  pleased  to  learn  that  Mr.  J.  A,  Kammerer,  who  for  several  years 
has  successfully  filled  the  position  of  District  Agent  at  Toronto  for  the  Royal 
Electric  Co.,  has  recently  been  appo  nted  General  Sales  Agent  for  the  Com- 
pany, with  headquarters  in  Montreal,  vice  Mr.  D.  A.  Starr,  resigned. 

Mr.  G.  C.  Mooring,  chief  engineer  of  the  Methodist  Publishing  House, 
and  an  active  member  of  Toronto  No.  i  C.A.S.  E. ,  will  sail  on  the  8th  inst. 
from  New  York  for  England.  He  will  be  accompanied  by  his  father.  It 
is  their  intention  to  spend  five  or  six^  weeks  in  revisiting  associations  and 
friends  from  which  they  have  been  separated  during  a  residence  of  twenty 
years  in  Canada.  Some  of  the  leading  engineering  establishments  will  also 
be  visited  in  quest  of  information. 


TRADE  NOTES. 

Mr.  Samuel  May,  President  of  the  Dodge  Wood  Split  Pulley  Co., 
Toronto,  is  at  present  on  a  visit  to  Europe  in  the  interest  of  the  export 
branch  of  the  Company's  business. 

As  will  be  seen  by  reference  to  our  advertising  columns,  Messrs.  La 
Flamme  &  Anderson  have  started  in  business  as  electrical  and  supply  engi- 
neers in  Montreal.  These  gentlemen  are  thoroughly  practical  men  in  their 
profession  and  we  feel  sure  that  any  contracts  placed  with  them  will  be 
promptly  and  satisfactorily  executed, 

Messrs.  John  Starr  Son  &  Co.,  of  Halifax,  call  attention  in  our  advertise- 
ment pages  to  the  "  Star  "  Incandescent  Lamp  of  which  they  are  the  manu- 
facturers. They  inform  us  that  they  are  selling  large  quantities  of  these 
lamps  all  over  Canada  as  well  as  in  the  West  Indies,  South  America,  etc., 
and  that  they  are  giving  excellent  satisfaction.  They  have  recently  gotten 
up  new  and  improved  bases  for  these,  which,  together  with  other  improve- 
ments, gives  them  high  efficiency.  The  lamps  are  packed  in  such  a  manner 
as  to  add  to  the  convenience  of  handling,  each  lamp  being  done  up  in  a 
corrugated  package,  with  particulars  stated  on  outside.  The  Company 
also  state  that  their  "  Unique  "telephone  is  in  increasing  demand. 

The  Dodge  Wood  Split  Pulley  Co.,  of  Toronto,  have  recently  received 
from  Mr.  James  Stuart,  Superintendent  of  the  Manitoba  Electric  and  Gas 
Light  Co.,  Winnipeg,  the  following  letter  through  their  Winnipeg  agents, 
and  which  speaks  for  itself : — "  in  reply  to  your  inquiry  re  Brown  Friction 
Clutch,  which  we  got  from  you  about  two  years  ago,  I  beg  to  state  that  it 
has  been  running  a  50  arc  light  dynamo,  of  the  Thomson  Houston  type, 
made  by  the  Royal  Electric  Co.,  Montreal,  and  the  clutch  and  pulley  has 
given  us  perfect  satisfaction.  We  are  running  clutch  pulleys  of  different 
makes,  but  for  ease  of  handling  and  perfect  running,  without  slip  of  any 
kind,  none  of  them  can  equal  the  "  Brown"  we  got  from  you.  In  adding 
to  our  plant  in  future  we  intend  to  use  no  other." 


QUESTIONS  AND  ANSWERS. 

If  the  subscriber  who  writes  to  us  for  information  over  the 
nom  de  plume  of  "  Ignoramus,"  will  forward  to  us  his  name  and 
address,  as  a  guarantee  of  good  faith,  we  will  be  pleased  to  en- 
deavor to  answer  his  enquiries. 


SPARKS. 

It  is  said  that  Battersea  and  Kingston  will  be  connected  by  electric  rail- 
way. 

The  New  Westminster  &  Burrard  Inlet  Telephone  Co.  has  been  incor- 
porated. 

Messrs.  Mackay  &  Guest,  Renfrew,  will  shortly  put  in  a  1,000  light  in- 
candescent machine. 

The  Dominion  Parliament  has  granted  incorporation  to  the  Dominion 
Gas  &  Electric  Co.,  Winnipeg. 

St.  Catharines  has  direct  telephone  communication  with  Detroit,  256 
miles,  the  longest  circuit  in  Canada. 

The  Sarnia  Gas  &  Electric  Light  Co.,  have  given  a  contract  to  the  Cana- 
dian General  Electric  Co.  for  a  new  lighting  equipment. 

Application  is  being  made  for  the  incorporation  of  the  Ontario  Engine  4 
Machine  Co.,  of  Toronto,  with  a  capital  stock  of  $12,000. 

The  annual  meeting  of  shareholders  of  the  Standard  Electric  Co. ,  of 
Ottawa,  will  take  place  at  the  company's  office  on  the  6th  inst. 

The  Northwest  Electric  Co.,  of  Winnipeg,  are  said  to  have  decided  to 
increase  the  motive  power  at  their  linhling  station  in  the  near  future. 

At  a  recent  meeting  of  the  Smiths  Falls  Electric  Light  Company,  it  was 
decided  to  buy  a  new  dynamo  and  an  entire  set  of  lamps  for  the  streets. 

Negotiations  are  said  to  be  in  progress  for  the  amalgamation  of  the  inter- 
ests of  the  Nanaimo  electric  light  works  and  the  proposed  street  railway 
enterprise. 

The  Packard  Lamp  Co.,  of  Montreal,  are  negotiating  for  a  suitable  site 
on  which  to  ere<;t  a  new  and  commodious  factory  to  meet  the  requirements 
of  their  rapidly  growing  business. 

A  chimney  in  the  rear  of  the  C.  P.  R.  Telegraph  office  at  Winnipeg  col- 
lapsed on  May  loth,  killing  Howard  Smith,  a  check-clerk,  and  fatally  injur- 
ing Aubrey  Tennant,  a  message  boy. 

At  the  annual  meeting  of  the  Light,  Heat&  Power  Co.,  of  Kingston,  Mr. 
R.  T.  Walkem  was  elected  president,  Mr.  L.  H.  Breck,  vice-president,  and 
Mr.  B.  W.  Folger,  managing  director. 

The  town  of  North  Hay  offers  an  exclusive  franchise  for  a  term  of  ten 
years  to  anyone  putting  in  a  system  of  electric  lighting,  the  cost  of  public 
and  private  lights  to  be  limited  to  a  certain  sum. 

The  Bell  Telephone  Company's  Exchange,  at  Winnipeg,  was  recently 
damaged  by  fire  to  the  extent  of  $5,000,  as  the  result,  it  is  said,  of  a  tele- 
phone wire  becoming  crossed  by  an  electric  light  wire. 

The  City  Engineer  of  Toronto  has  received  a  communication  from  the 
Great  Western  Electric  Manufacturing  Co. ,  of  Chicago,  stating  that  they 
are  desirous  of  establishling  a  manufactory  in  Toronto. 

The  New  Brunswick  Telephone  Co.  are  constructing  a  line  from  the  C. 
P.  R.  station  at  East  Horenceville  to  the  village  of  Centieville,  and  will 
probably  extend  the  line  from  thence  to  Hartland  and  Woodstock. 

Mr  Feodor  Boas  has  obtained  permission  to  erect  poles,  lay  cables,  etc. , 
for  the  transmission  of  electric  light  and  power  at  St.  Hyacinthe,  Que.  He 
also  contemplates  engaging  in  the  manufacture  of  electric  plant  and  sup- 
plies. 

There  is  said  to  be  keen  competition  among  the  various  electrical  manu- 
facturing companies  for  the  supply  of  the  necessary  apparatus  for  an  incan- 
descent lighting  system  for  the  town  of  Orillia.  Tenders  closed  on  the  ist 
of  June. 

On  the  6th  of  May,  the  power  station  and  plant  of  the  Nanaimo,  B.  C. , 
Electric  Light  Co.,  was  completely  destroyed  by  fire.  The  company's  loss 
amounts  to  about  $50,000.  We  understand  that  a  new  plant  will  be  in- 
stalled as  speedily  as  possible. 

Messrs.  Ross  &  Muir,  who  are  at  present  erecting  a  flour  mill  at  Mattawa, 
Ont.,  have  expressed  their  willingness  to  install  an  electric  arc  and  incan- 
descent lighting  pant  at  that  place,  it  a  sufficient  amount  of  business  is 
guaranteed  to  make  the  venture  a  profitable  one. 

In  the  item  mentioning  the  incorporation  of  the  "  Packard  Electric  Co., 
Limited,"  at  Montreal,  which  appeared  in  the  May  issue  of  the  Electrical 
News,  the  names  of  Messrs.  F.  E.  Cavanagh  and  Charles  C.  Paige,  were 
inadvertently  omitted  from  the  list  of  incorporators. 

A  bill  introduced  by  Mr.  Miilock  has  passed  the  Dominion  Parliament 
providing  for  the  placing  of  vestibules  on  electric  street  cars.  This  bill 
will  no  doubt  be  the  means  of  raising  the  question  of  jurisdiction  as  be- 
tween the  Dominion  and  Provincial  governments  in  relation  to  the  control 
of  electric  railways. 

The  action  of  the  Royal  Electric  Co.  in  appointing  Mr.  Fred.  Thomson, 
who  it  will  be  remembered  has  a  case  pending  against  them  in  the  courts, 
as  their  valuator  for  the  adjustment  of  the  loss  sustained  in  connection  with 
the  recent  fire  on  their  premises,  has  excited  a  considerable  amount  of  com- 
ment in  electrical  circles.  Certainly  no  better  testimonial  of  character 
could  be  given  to  Mr.  Thomson  than  this. 

Mr.  E.  O.  Champagne,  City  Boiler  Inspector  for  Montreal,  in  his  annual 
report  for  1893,  just  issued,  shows  that  during  the  year  he  made  1,410 
inspections,  condemned  nine  boilers,  found  89  boilers  imperfect,  and  issued 
313  test  certificates.  He  also  issued  413  certificates  to  persons  in  charge  of 
engines  and  boilers,  and  39  candidates  failed  to  pass  their  examination. 
One  accident  had  happened  during  the  year,  involving  loss  of  life,  and  the 
owners  of  the  insured  boiler  were  condemned  at  the  Coroner's  inquest  for 
negligence.  Mr.  Champagne  advocates  a  return  to  the  old  system  of  com- 
pulsory inspection  for  all  boilers. 

Nowhere  perhaps  in  Canada,  has  the  introduction  of  the  electric  railway 
proved  so  injurous  to  the  business  of  the  hackman  as  at  Ottawa,  as  the 
distance  at  which  the  railway  depots  are  situated  from  the  centre  of  the 
city  made  it  almost  necessary  for  persons  arriving  by  train  to  engage  the 
services  of  a  hackman  to  convey  them  up  town.  Now  the  electric  car 
stands  alongside  the  station  platform,  and  affords  the  traveller  cheap  and 
rapid  transit  wherever  he  may  wish  to  go.  It  is  rumored  that  a  further 
inroad  is  to  be  made  on  the  hackman  s  profits,  by  the  extension  ot  the 
street  railway  company's  lines  from  .'Sussex  street,  through  Rideau  Hall 
grounds  to  the  residence  of  the  Governor  General.  The  hackmen  have 
petitioned  the  Governor  General  against  the  carrying  out  of  the  proposal. 
They  claim  that  it  would  be  an  infringement  on  private  rights  to  build  a 
railway  upon  Government  property. 
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SHAFTING.  * 

I  need  offer  no  apology  for  bringing  a  subject  of  this  kind  before  an 
Association  of  Stationary  Engineers,  for  wherever  you  find  a  stationary  en- 
gine you  will  also  find  more  or  less  shafting  ;  and  if  any  other  excuse  were 
required  it  will  be  found  in  the  fact  that  questions  on  shafting  are  quite 
frequently  found  in  the  Question  Box  at  our  meetings. 

It  may  be,  however,  that  there  are  some  present  who  think  that  as  en- 
gineers they  are  not  expected  to  have  anything  to  do  with  shafting.  They 
may  argue  something  like  this  :  "  Our  employers  expect  too  much  from  us; 
ihey  look  fur  us  to  wheel  in  coal,  fire  two  or  three  boilers,  wheel  out  the 
ashes,  attend  our  engines  and  a  score  of  other  jobs,  as  well  as  find  tools  for 
the  whole  establishment  r  and  it  would  be  just  as  well  not  to  know  anything 
about  shafting,  or  we  would  be  expected  to  attend  to  that  too."  In  answer 
to  -^uch  I  would  say,  that  it  is  not  often  that  a  man  loses  his  situation  by 
being  too  well  posted,  and  in  this  world  of  changes  one  never  knows  when 
he  may  be  called  on  to  make  use  of  the  knowledge  he  possesses. 

It  is  of  the  greatest  importance  that  all  shafting  should  be  properly  pro- 
portioned and  correctly  put  up,  as  it  not  uncommonly  happens  that  great 
loss  of  power  and  much  annoyance  results  from  carelessness  or  ignorance, 
and  a  plant  that  is  otherwise  of  the  best,  rendered  unsatisfactory. 

The  first  question  the  engineer  has  to  decide  is  what  size  or  strength  of 
shaft  he  requires  to  do  a  certain  amount  of  work,  and  .in  doing  so  he 
must  bear  in  mind  that  a  small  increase  in  diameter  will  give  a  large  in- 
crease in  strength.  It  is  not  an  nncommon  thing  to  hear  a  man  say  that 
such  a  size  ought  to  do  the  work,  but  to  be  on  the  safe  side  will  put  in  a  size 
larger,  not  knowing  that  he  is  adding  a  much  larger  factor  of  safety  than 
he  had  any  idea  of.  The  strength  of  a  shaft  varies  as  the  cube  of  its  dia- 
meter varies.  Let  us  assume  that  t"  shaft  will  safely  drive  at  a  given  speed 
four  horse-power ;  a  2"  shaft  will  drive  as  much  more  as  the  cube  of  its  dia- 
meter in  excess  of  the  cube  i.  The  cube  of  i"  is  1x1x1  =  1.  The  cube  2" 
13  2X2X2  =  8.  The  cube  of  3  is  3  X  3  X  3=  27  and  the  cube  of  4  is  4  x  4  x  4 
=  64. 

Now  we  assume  that  the  i"  shaft  drives  4  H.  P.,  the  2  shaft  drives  as 
much  more  as  the  cube  of  its  diameter  is  in  excess  of  the  cube  i  ;  the  cube 
of  2  is  8,  therefore  its  power  compared  with  the  i"  shaft  driving  4  H.  P.,  is 
2  X  2  x  2  =  8  X  4  =  32  H.  P.,  and  comparing  the  3"  shaft  with  the  i",  the  cube 
of  3"  is  27  anrl  the  power  of  the  i"  is  4  H.  P. — 4  x  27=  108  H.P.  It  must  be 
borne  in  mind  that  these  figures  are  comparative  and  are  given  to  show  the 
rapid  increase  of  strength  in  a  small  increase  of  size,  for  if  we  were 
to  use  a  3"  shaft  instead  of  a  2"  we  would  have  108  H.  P.  instead  of 
32  H.  P. 

Another  fact  we  must  not  lose  sight  of  is,  that  the  power  a  shaft  will 
drive  is  in  direct  proportion  to  its  speed.  If  a  shaft  drives  4  H.  P.  at  100 
revolutions  per  minute,  at  200  revolutions  it  will  drive  8,  and  at  300  it  will 
drive  12  H.  P.  The  higher  the  speed  of  the  shaft  the  smaller  the  diameter 
of  the  shaft  to  drive  a  given  H.  P.  Then  there  is  another  important  con- 
sideration in  selecting  a  proper  size  for  a  shaft— as  they  are  inclined  to  bend 
and  also  to  twist  we  must  take  into  account  the  weight  of  the  pulleys  and 
the  distance  they  are  from  the  bearings  and  whether  the  strain  of  the  belts  is 
down  or  the  reverse.  The  bending  of  a  shaft  as  well  as  the  torsion  contri- 
butes towards  its  liability  to  break,  but  the  bending  is  the  most  likely  to 
cause  it.  The  bending  also  causes  a  considerable  loss  in  power  as  well  as  a 
the  liability  of  belts  running  to  ont'  side  of  the  pulleys.  It  follows  therefore 
a  shaft  loaded  with  pulleys  must  have  a  greater  number  of  bearings  and  the 
pulleys  placed  as  neai  the  bearings  as  possible.. 

To  put  up  a  larger  line  of  shafting  than  is  necessary,  is  objectionable  for 
two  reasons  ;  ist  it  costs  more  to  put  it  up  ;  and  2nd  it  costs  more  to  run  it 
after  it  is  up.  The  extra  weight  of  the  long  shaft  as  well  as  the  larger  cir- 
cumference which  has  to  move  through  a  greater  distance  will  add  material- 
ly to  the  friction.  There  is  one  other  fact  I  would  notice  before  leaving  this 
part  of  the  subject,  and  that  is,  that  the  second  and  third  lines  maybe 
smaller  than  the  main  driver.  The  reason  of  this  obvious,  for  the  first  line 
has  not  only  its  own  machinery^  to  drive  but  also  the  second  and  third  lines 
with  the  machinery  driven  from  them. 

To  make  this  clear,  I  have  prepared  a  diagram  which  I  believe  will  make 
it  plain  to  everyone.    We  will  call  it  a  mill  or  factory,  and  we  assume  that 


because  they  would  have  less  power  to  transmit,  but  in  practice  the 
disadvantage  would  be  greater  than  any  gain  that  would  be  derived  from 
so  doing. 

I  will  now  give  one  or  two  rules  to  determine  the  size  required  to  drive  a 
given  H.  P. 

To  find  the  power  a  shaft  will  transmit,  cube  the  diameter  and  multiply 
by  the  number  of  revolutions  per  minute,  and  by  two,  if  it  is  the  first  line 
from  the  engine,  and  by  three  if  it  is  the  second,  and  divide  by  100. 

The  crank  shaft  being  the  first  or  prime  mover,  what  power  will  a  2" 
shaft  transmit  as  a  second  mover  running  at  300  revolutions  per  minute  ?  2  x 
2  X  2  =  8  X  300  =  2400  X  2  =  4.800-=- too  =  48  H.  P.  If  steel  add  30  pet 
cent.  If  this  shaft  was  to  be  used  as  a  second  line  then  it  would  be  :  .  x 
2  X  2  =  8  X  300=2400  X  3  =  7.2'oo-^  100  =  72  H.  P.  Where  the  power  re- 
quired is  known  and  number  of  revolutions  is  given  and  the  size  of  shaft  is 
wanted,  proceed  as  follows  :  What  diameter  of  shaft  is  required  as  a  prime 
mover  to  transmit  75  H,  P.  at  175  revolutions?  75  x  100  =  7.500-^175  =  42,86 
-f-2  =  2i.43.    The  cube  root  of  21.43  'S  2.75,  (2.7776)  the  diameter  required. 

The  same  problem  with  the  shaft  used  as  a  second  line,  would  be  :  75  x 
100  =  7.500-^175  =  42. 86-^3=  14.28.  The  cube  root  of  14.28  is  2.42  (2.4261) 
the  diameter  required. 

Having  got  the  size  we  want,  the  next  thing  is  to  get  it  put  up,  and  it  is 
right  here  where  many  failures  and  mistakes  are  made.  There  is  perhaps 
no  part  of  the  plan  which  should  be  more  carefully  looked  after  than  the 
proper  lining  of  the  shafting  because  it  is  a  never-ending  source  of  annoy- 
ance if  out  of  line.  The  rules  governing  the  putting  up  of  shafting  are  few 
and  very  simple : 

ist,  Be  ,sure  that  your  shaft  is  exactly  at  right  angles  with  the  engine 
pulley  ;  2nd,  see  that  it  is  dead  level  ;  and  3rd,  be  sure  that  it  is  as  straight 
as  a  line  can  make  u.  The  same  rules  should  be  observed  with  intermediate 
and  counter-shafts,  they  must  be  parallel  with  main  shaft.  All  shafts  carry- 
ing pulleys  must  be  level  ;  a  shaft  driven  with  gear  from  a  horizontal  shaft 
must  be  at  right  angles  with  it  but  may  be  run  at  any  angle  from  the  hori- 
zontal, and  the  same  if  driven  from  a  perpendicular — in  this  case  the  driven 
shaft  must  be  level,  but  may  be- run  in  any  direction.  If  the  building  is 
likely  to  settle  the  adjustable  hanger  should  be  used,  but  where  there  is  no 
danger  of  settling,  stationary  bearings  should  be  used,  especially  for  dy- 
namos and  all  heavy  machinery  which  ought  to  be  a  rigid  as  possible. 

I  do  not  think  it  advisable  to  give  any  rule  for  the  distance  at  which 
bearings  should  be  set,  as  circumstances  vary  in  almost  every  case,  but 
would  state  that  for  a  a  3"  shaft  the  distance  should  never  be  more  than  15 
feet,  and  for  a  2"shaft  not  more  than  11  or  12  feet.  These  distances  in  both 
cases  are  for  shafts  without  pulleys. 

We  have  stated  that  second  and  third  lines  of  shafting  may  be  smaller 
than  the  first,  but  this  applies  only  where  they  run  at  the  same  or  at  higher 
speed,  and  does  not  apply  where  the  speed  is  reduced  for  the  purpose  of 
driving  heavy  and  slovv  speed  machinery  or  lifting  heavy  weights.  Let  us 
try  to  make  it  plain.  Let  us  assume  we  have  a  weight  of  33,000  lbs.  to  lift 
and  a  one  H.  P.  engine  to  lift  it  with  ;  we  can  raise  the  weight  one  foot 
high  in  one  minute,  but  if  our  weight  is  ten  times  as  heavy,  @r  330,000  lbs. ,  it 
is  evident  that  to  lift  this  with  the  same  engine  it  can  only  be  done  by  a 
sacrifice  of  time,  or  in  other  words  a  reduction  of  speed  (bear  in  mind 
that  to  lift  a  weight  greater  than  the  motive  power  can  only  be  done  at  a 
sacrifice  of  time).  Now  what  are  we  goingjto  do?  Our  weight  15330,000 
lbs.,  and  our  engine  is  only  i-ioth  the  power  required  to  lift  it.  It  is  evident 
we  must  construct  a  system  of  reducing  gear.  We  will  assume  that  we  re- 
quire three  reductions — the  first  reduction  will  be  from  the  engine  to  the 
first  shaft,  and  so  on  until  we  reach  the  third  or  last  shaft  which  supports 
the  weight.  Now  the  nearer  we  get  to  the  weight  the  stronger  must  the 
shafting  be,  and  the  same  with  the  gear,  because  as  each  shaft  is  reduced  in 
speed  it  is  capable  of  transmitting  less  power,  and  therefore  must  be  in- 
creased in  size. 

Precisely  the  same  principle  is  clearly  shown  in  the  use  of  the  lever — a 
man  can  lift  a  heavy  weight  with  a  lever,  but  it  is  always  at  a  sacrifice  of  time 
or  speed.  It  is  also  well  understood  that  the  end  of  the  lever  on  which  the 
man  rests  may  be  very  much  smaller  than  the  end  which  rests  on  the  fulcrum, 
because  on  it  rests  the  whole  weight. 
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the  machinery  in  it  requires  100  H.  P.  to  drive.  The  machinery  on  the 
first  floor  requires  45  H.  P.,  that  on  the  second,  30  H.  P.,  and  on  the  third, 
25  H.  P.  Now  the  sh.ifl  A  and  B  are  practically  one  shaft,  being  coupled 
together  by  the  gear;  so  are  C  and  D,  and  E  and  P  ;  but  while  practically 
one  shaft,  A  has  to  transmit  100  H.  P.,  while  B  only  transmits  45  H.  P., 
therefore  B  may  be  smaller  than  A.  B  having  absorbed  45  H.  P.,  it  follows 
that  C  has  only  lo  transmit  55  H.  P.,  therefore  C  may  be  smaller  than  A. 
The  machinery  on  the  first  and  second  floors  has  now  absorbed  75  H.  P., 
leaving  only  25  H.  P.  for  the  third  floor,  therefore  the  shaft  E  and  F  may 
be  smaller  than  (I. 

The  same  argument  will  hold  good  with  the  shafts  B,  D,  and  F.  If 
the  machinery  which  they  drive  was  equally  distributed  from  end  to 
end,  then  the  ends  furthest  from  the  motive  power  might  be  smaller 

*  Paper  read  before  Toronto  No.  i,  C.  A.  S.  E.  by  Bro.  Geo.  Gilchrist. 
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12 
13 
14 
IS 
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17 
18 

19 
20 
21 

22 

23 
24 

25 
26 

27 
28 
29 
30 


Light. 


H.M. 
P.  M.  7.50 
M  7-50 
11  7.50 
1,  750 
11  7.50 
n  8.50 
n  9.40 
11  10.20 
11  11.00 
II  11.20 
II  11.50 

A.M.  12.20 
II      1. 00 
11  1.20 
II  1.50 
No  light. 
No  Hght. 
No  light. 
P.  M.  8.00 
11  8.00 
I,  8.00 
II  8.00 
II  8.00 
II  8.00 
II  8.00 
II  8.00 
'I  8.00 
II  8.00 
II  8.00 


Extinguish. 


A.  M. 


H.M. 

3-40 

340 
3-40 

3-4° 
340 
34Q 
340 
340 
340 
340 


II  3.40 
II  340 
I,  3.40 
II  3.40 
II  3.40 

No  light. 

No  light. 

No  light. 
P.  M.  10.10 
II  10.50 
II  11.20 
11  12.00 

A.  M.  1. 00 

II  1.20 

II  1.40 

11  2.10 

II  2.40 

11  3.20 

11  3.40 


No.  of 
Hours. 


Total, 


7.50 
7.50 
7.50 
7.50 
7.50 
6.50 
6.00 
5.20 
4.40 
4.20 

3-50 
3.20 
2.40 
2.20 
1.50 


2.10 
2.50 
3.20 
4.00 
5.00 
5.20 
5.40 
6. 10 
6.40 
7.20 
7.40 
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RELATIVE  ADVANTAGES  OF  TOOTHED  AND  SMOOTH 
CORE  ARMATURES." 

By  Alton  D.  Adams. 

The  merits  of  different  methods  of  construction  m  the  manu- 
facture of  dynamo  electric  machinery,  as  in  other  lines,  must 
evidently  be  decided  by  their  comparative  costs,  all  else  beinf< 
equal.  Although  c|uestions  concerning  the  relative  merits  of 
toothed  and  smooth  core  armatures  have  lon^  been  discussed, 
very  little  seems  to  have  been  written,  to  show  whether  actual 
saving  in  cost  may  be  effected  by  one  construction  over  the 
other,  when  employed  to  produce  the  same  results. 

The  practice  of  dynamo  builders  in  this  country,  and  abroad, 
embodies  both  types,  and  the  history  of  the  art  records  many 
changes  from  each  to  the  other.  In  view  of  the  above,  the  in- 
quiry, whether  in  the  light  of  present  facts  any  saving  can  be  ef- 
fected by.  the  use  of  toothed. core  armatures,  seems  of  interest. 

The  limits  of  this  paper  do  not  permit  consideration  of  this 
question  in  connection  with  all  classes  of  electrical  machinery, 
and  its  bearing  on  diiect  current  constant  pressure  machines  only 
will  be  taken  up. 

The .  principal  disadvantages  of  toothed,  compared  with 
smootli  core  armatures,  are  greater  first  cost,  '.aige  change  of 
lead,  excessive  sparking  when  used  with  too  short  air  gaps,  and 
the  production  of  heat  in  pole- pieces  ;  their  advantages  are, 
that  inductors  are  positively  driven,  large  solid  inductors,  pro- 
tected from  eddy  currents,  and  that  a  reduction  may  be  made 
in  the  length  and  consequent  magnetic  resistance,  of  the  air  gap. 

Change  of  lead  may  be  fixed  within  any  desired  limits,  and 
sparking  abated  by  such  proportions  of  air  gap  and  teeth,  as 
give  them  sufficient  magnetic  resistance. 

Heat  in  pole  pieces  may  be  reduced  by  their  lamination,  by 
the  use  of  very  narrow  teeth  and  slots,  by  forms  of  teeth  that 
present  a  nearly  continuous  surface  of  iron  to  the  pole  pieces, 
and  still  more,  by  the  use  of  openings  in  core  discs  which  do 
not  cut  through  their  outside  surface,  or  a  continuous  magnetic 
sheath  outside  the  teeth. 

For  any  given  form  of  tooth,  the  heating  of  pole  pieces  is  less, 
the  longer  the  air  gap. 

The  mechanical  strength  of  armature  teeth,  as  usually  em- 
ployed, is  far  in  excess  of  that  required  to  hold  inductors  in  posi- 
tion, even  under  conditions  of  short  circuit,  and  driving  pins  in- 
serted in  the  core,  at  proper  intervals,  are  much  cheaper  and 
take  up  less  valuable  room  on  the  armature  circumference. 

Either  teeth  or  substantial  driving  pins  are,  of  course,  prefer- 
able mechanically  to  the  slender  bits  of  haid  fibre  which  have 
been  much  used,  and  frequently  give  way  under  the  heavy 
strains  to  which  large  generators  are  subject. 

When  large  wires  or  copper  rods  are  used  as  inductors,  their 
protection  from  eddy  currents  is  an  important  matter,  but 
proper  stranding  of  inductors  reduces  the  eddy  loss  in  them, 
when  used  on  smooth  cores,  to  a  very  small  amount,  and  has 
th6  fut-ther  important  advantage  that  inductors  maybe  bent  into 
the  proper  shape  at  armature  ends,  and  the  joints,  necessary 
when  rods  are  used,  avoided. 

The  chief  possible  advantage,  then,  to  be  gained  by  the  use  of 
toothed  armatures,  is  through  a  reduction  in  the  length  of  the 
air  gap,  and  the  consequent  reduction  in  the  ampere  turns  re- 
quired oil' field  rilagriet,  weight  of  copper,  or  energy  in  winding, 
and  the  length  and  weight  ot  il-on  core.  To  make  this  advan- 
tage available,  it  must  be  practical  to  use  air  gaps  shorter  than 
are  required  for  insulation,  winding  and  clearance. 

As  is  well  understood,  the  armature  winding  of  a  dynamo  or 
motor,  in  operation,  has  a  magnetizing  action  which  is  measured 
in  ampere  turns  for  a  bipolar  machine,  by  one  C[uarter  the  pro- 
duct of  all  the  inductors  of  the  armature,  into  the  total  armature 
current.  The  ampere  turns  on  the  armature  evidently  tend  to 
set  up  a  flow  of  magnetism,  having  a  complete  circuit  through 
the  armature  core,  twice  across  each  air  gap,  and  through  the 
irori  of  pole  pieces. 

About  half  the  ampere  turns  furnished  by  ihe  inductors  under 
pole  pieces,  evidently  act  against  the  field  ampere  turns  in  each 
air  gap  at  the  polar  tips,  and  the  ratio  between  the  armature 
and  field  ampere  turns  at  this  point,  necessary  to  give  sparkless 
reversal  there,  must  determine  whether  the  required  magnetic 
resistance  be  greater  or  less  than  that  of  an  air  gap  long  enough 
for  insulation,  winding,  and  clearance  with  a  smooth  core  arma- 
ture. 

As  an  armature  coil  in  an  operating  dynamo  or  motor  passes 
under  the  brush,  the  current  flowing  in  it  must  stop,  and  one  in 
the  opposite  direction  be  set  up  ;  and  if  this  action  is  to  be  ac- 
complished without  sparking,  a  sufficient  electromotive  force 
must  be  provided  in  the  coil  while  in  direct  contact  with  the 
brush.  In  the  ordinary  dynamo  or  motor,  magnetism  forced 
across  the  path  of  the  coil,  by  the  field  ampere  turns  expended 
in  air  gap,  must  provide  this  reversing  electromotive  force. 

The  data  of  a  number  ot  smooth  core  armature  machines  of 
different  make,  show  ratios  of  field  to  armature  ampere  turns  in 
air  gap,  of  from  about  one  and  one-half  to  one,  to  two  and  one- 
half  to  one,  and  the  writer's  experience  is  that  a  ratio  of  two  to 
one  will  give  sparkless  operation  at  full  load,  with  brushes  set 
just  outside  pole  corners. 

It  is  a  matter  of  common  experience  that  the  ratio  between 
field  and  armature  ampere  turns  in  the  air  gap  may  be  so  reduc- 

■  *A  paper  read  at  the  Phila.  Meeting,  Am.  Inst.  Elec.  Engrs.,  May  16,  189). 


ed,  even  in  machines  with  smooth  core  armatures,  a.s  to  require 
excessive  change  of  lead  to  secure  even  approximate  freedom 
from  sparking. 

If  it  be  desired  therefore  to  build  machines  having  an  expen- 
diture of  field  ampere  turns  in  the  air  gap  not  much  greater  than 
those  of  the  armature,  we  need  not  resort  to  toothed  cores. 

Take,  for  example,  the  case  of  a  260 ampere  dynamo,  with  120 
inductors  on  its  armature  in  one  layer  ;  an  air  gap  induction  of 
25,000  lines  per  square  inch,  and  80  per  cent,  of  inductors  under 
the  pole  pieces. 

An  air  gap  of  .45  inch  between  the  armature  and  each  pole 
piece  will  be  sufficient  for  insulation,  winding  and  clearance, 
and  the  field  ampere  turns  expended  in  each  air  gap  will  there- 
fore be  3,500,  while  the  armature  ampere  turns,  active  under 
each  pole  tip,  will  be  3,100. 

A  considerable  change  of  lead  and  sparking  can  be  readily 
predicted  for  this  machine. 

In  some  types  of  small  machines,  the  room  required  for  insu- 
lation, winding  and  clearance,  m.akes  the  air  gap  longer  than 
necessary  for  sparkless  operation,  and  in  such  machines  the 
utility  of  teeth  seems  to  depend  on  their  cost  compared  with  the 
saving  to  be  effected  by  their  use. 

As  the  ampere  turns,  furnished  by  the  inductors  under  any 
pole  piece,  grow  less  in  a  machine  of  given  capacity  when  the 
number  of  poles  is  increased,  very  short  air  gaps  may  be  used, 
if  the  number  of  poles  is  sufficiently  large. 

As  an  increase  in  the  number  of  poles  usually  makes  a  ma- 
chine of  given  capacity  more  expensive,  however,  the  question 
at  once  comes  up,  to  what  extent  the  number  of  poles  may  be 
increased  without  a  greater  expenditure  than  the  saving  of  iron 
and  copper  to  be  effected. 

In  large  multipolar  machines  of  four  or  six  poles,  such  as  are 
commonly  used,  the  length  of  air  gap  required  for  sparkless 
operation,  is  considerable,  and  those  who  have  watched  the  de- 
velopment of  these  machines  with  toothed  core  armatures  during 
the  last  four  or  five  years,  have  seen  the  air  gaps  gradually 
widen  until  machines  of  this  character  are  not  hard  to  find  in 
which  the  copper  inductors  between  the  teeth  could  be  taken 
out,  wound  outside  the  teeth,  and  st'U  leave  room  enough  for 
good  clearance. 

Additional  mechanical  security,  of  course,  furnishes  a  consid- 
erable argument  for  the  use  of  teeth  in  large  slow  speed  machines. 

A  number  of  devices  have  been  suggested  from  time  to  time, 
to  enable  toothed  core  armatures  to  be  used  with  short  air  gaps, 
and  the  consequent  saving  in  iron  and  copper  effected.  No 
machines  with  these  devices.  However,  have  yet  stood  the  test 
of  time  and  competition  with  those  of  ordinary  type,  and  have 
yet  to  prove  their  ability  to  produce  results,  as  at  present  at- 
tained at  a  less  cost. 

The  seeming  opportunity  to  save  material  by  the  use  of  tooth- 
ed armatures  is  very  attractive,  and  we  cannot  but  hope  it  mav 
some  day  be  practical  ;  in  the  light  of  present  knowledge,  how- 
ever, there  seems  little  to  be  gained  by  their  use  in  medium  or 
large  bipolar  machines. 


SPLIT  PULLEYS. 

Has  it  ever  occurred  to  you,  says  J.  A.  Allen  in  the  Iron 
Trade  Review,  that  there  are  some  methods  coming  into  vogue 
that  are  cheaper  in  the  long  run  to  use  than  to  be  without 
Among  these  is  the  split  pulley.  It  costs  money,  and  big 
money,  too,  at  times  to  cut  a  keyway  in  a  shaft  when  a  new  pul- 
ley is  to  be  located.  Have  you  ever  used  a  good  split  pulley 
If  not,  do  so.  A  short  time  since  I  fitted  out  a  whole  shop  with 
pulleys  and  shafting,  and  used  nothing  but  split  wooden  pulleys. 
Hold  ?  Well,  not  at  first.  Each  pulley  was  tightened  as  well 
as  we  could  do  the  work  at  the  start  and  then  watched.  At  the 
first  indication  of  a  slip  the  wrench  was  put  on  again  and  that 
settled  the  matter  for  all  time.  I  had  those  pulleys  driving 
every  conceivable  kind  of  ironworking  tool,  from  a  Tight  drill  to 
a  heavy  hammer,  and  never  had  the  slightest  indication  of 
trouble.  Then,  when  new  tools  were  bought  and  old  ones  had 
to  be  shifted,  ten  minutes  sufficed  to  take  down  the  pulley.  But 
when  I  did  that  job,  I  didn't  know  as  much  as  I  do  now.  I  al- 
lowed builders  to  sell  me  tight  and  loose  pulleys  on  the  counter- 
shafting,  so  that  for  every  machine  having  a  four-inch  belt  I  had 
to  buy  a  nine-inch  split  pulley.  If  I  had  the  job  to  do  again  I 
would  specify  clutches.  Of  course  the  clutch  would  cost  more 
than  the  extra  paid  for  the  double  width  split,  and  the  additional 
loose  pulley,  but  not  so  very  much.  And  then  I  would  save 
weight  on  my  main  line  ;  and  room  also. 


TRADE  PAPERS  AS  AN  ADVERTISING  MEDIUM. 

There  are  scores  of  business  men,  says  the  Journal  of  Build- 
ing, who,  when  told  that  the  circulation  of  a  trade  paper  is  3,000 
to  4,000,  are  inclined  to  ridicule  its  claims  as  an  advertising 
medium,  not  knowing  that  a  single  edition  of  a  trade  paper,  a 
circulation  of  1,000  copies,  reaches  more  persons  whom  they  wish 
to  reach  than  the  issue  of  a  daily  paper  of  100,000  copies.  Those 
who  may  be  surprised  at  this  statement  and  imagine  that  the 
figures  are  incorrect  may  e.isily  convince  themselves  of  their 
error  by  referring  to  the  .commercial  agency  reports.  To  reach 
the  consumer  of  general  merchandise  the  daily  papers  are  a 
valuable  medium  :  to  reach  those  particularly  interested  in  tradf', 
the  trade  papers  alone  cover  the  field. 
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DESTRUCTIVE  EFFECTS  OF  ELECTRICAL  CURRENTS  ON 
SUBTERRANEAN  METAL  PIPES. 

In  a  paper  on  the  above  subject  read  before  the  American 
Institute  of  Electrical  Engineers,  Mr.  Isaiah  H.  Farnham  de- 
scribes some  experiments  made  in  Boston,  with  the  effect  of 
discovering  means  to  avoid  damaging  effects  by  electric  cur- 
rents employed  for  street  railway  purposes  upon  underground 
pipes.  The  facts  elicited  by  these  and  other  experiments  have 
led  Mr.  Farnham  to  the  followmg  conclusions : 

1.  All  single  trolley  railways  employing  the  rails  as  a  portion 
of  the  circuit,  cause  electrolytic  action  and  consequent  corrosion 
of  pipes  in  their  immediate  vicinity,  unless  special  provision  is 
made  to  prevent  it. 

2.  A  fraction  of  a  volt  difference  of  potential  between  pipes 
and  the  damp  earth  surrounding  them  is  sufficient  to  induce  the 
action. 

3.  Bonding  of  rails,  or  providing  a  metallic  return  conductor 
equal  in  sectional  area  and  conductivity  to  the  outgoing  wires, 
is  insufficient  to  wholly  prevent  damage  to  pipes. 

4.  Insulating  sufficiently  to  prevent  the  trouble  is  impracti- 
cable, 

5.  Breaking  the  metallic  continuity  of  pipes  at  sufficiently  fre- 
quent intervals,  is  impracticab'e. 

6.  It  is  advisable  to  connect  the  positive  pole  of  the  dynamo 
to  the  trolley  lines. 

7.  A  large  conductor  extending  from  the  grounded  side  of 
the  dynamo,  entirely  through  the  danger  territory  and  connected 
at  every  few  hundred  feet  to  such  pipes  as  are  in  danger,  will 
usually  ensure  their  protection. 

8.  It  is  better  to  use  a  separate  conductor  for  each  set  of  pipes 
to  be  protected. 

9.  Connection  only  at  the  power  station,  to  water  or  to  gas 
pipes,  will  not  ensure  their  safety. 

10.  Connection  between  the  pipes  and  rail,  or  rail  return 
wires,  outside  of  the  danger  district,  should  be  carefully  avoided. 

11.  Frequent  voltage  measurements  between  pipes  and  earth 
should  be  obtained,  and  such  changes  in  return  conductors 
made  as  the  measurements  indicate. 


THE  ELECTRIC  LOCOMOTIVE. 

There  is  special  reason  why  the  mechanical  engineer  may  be 
expected  to  increase  his  efforts  in  connection  with  the  steam 
locomotive,  says  the  Railway  World,  for  he  is  likely  soon  to 
feel  the  stimulus  of  wholesome  competition.  Already  the  elec- 
trical engineer  has  his  visions  of  a  high  speed  locomotive  and  is 
preparing  to  challenge  the  position  of  the  steam  locomotive. 
So  far  has  he  already  progressed  that  many  mechanical  engin- 
eers— and  among  them  may  be  found  the  locomotive  superin- 
tendents of  not  a  few  important  railways — are  keeping  in  view 
the  possibility  of  radical  changes  in  their  department,  and, 
while  perfecting  their  own  machines,  keep,  as  it  were,  an  eye  to 
windward.  Moreover,  there  is  no  objection  to  the  material  in- 
crease of  speed  on  the  grounds  of  safety,  for  in  England  especi- 
ally the  permanent  way  is  well-nigh  perfect,  and  fully  capable 
of  permitting  almost  any  speed  obtainable.  Altogether,  there 
is  no  reason  to  expect  that  development  toward  higher  speed 
has  reached  a  limit,  while  there  are  many  considerations  which 
point  to  rapid  improvements  in  this  direction. 


SPARKS. 

The  extension  of  the  Toronto  and  Scarboro  Railway  to  Victoria  Park  has 
been  completed.  ' 

The  Montreal  Street  Railway  Co.  are  said  to  have  made  a  net  profit  dur- 
ing the  six  winter  months,  of  $59,000. 

The  Standard  Light  &  Power  Co.  is  said  to  have  decided  upon  the  con- 
strucjion  of  an  electric  railway,  from  the  city  of  Montreal  to  Lachine. 

Eight  thousand  passengers  were  carried  over  the  Kingston  Electric  Rail- 
way on  the  Queen's  birthday. 

An  action  for  $10,000  damages  has  been  brought  against  the  town  of 
Port  Arthur,  by  a  person  named  Burk,  who  lost  his  hand  by  an  accident  on 
the  Port  Arthur  Railway,  of  which  the  town  of  Port  Arthur  is  the  owner. 

A  considerable  amount  of  new  machinery,  including  a  aoo  H.  P.  Robb- 
Armstrong  engine,  has  lately  been  added  to  the  plant  of  the  Sandwich, 
Windsor  &  Amherstburg  Railway. 

It  is  proposed  to  utilize  power  from  the  cable  station  at  Canso,  N.  S. ,  for 
the  operation  of  an  electric  railway  from  Hazel  Hill  to  Canso,  a  distance  of 
three  miles,  and  from  Milton  to  Liverpool,  a  distance  of  six  miles. 

Mr.  John  Patterson,  the  principal  promoter  of  the  Hamilton  Radial 
Electric  Railway,  is  said  to  have  succeeded  in  making  the  necessary  finan- 
cial arrangements  for  the  carrying  out  of  the  undertaking. 

The  city  council  of  Toronto  will  contract  with  the  Toronto  Railway  Co. 
to  water,  four  times  a  day,  the  track  allowance,  covering  a  distance  of  forty 
miles,  at  a  cost  of  $26.00  a  day. 

Mr.  McKenzie,  of  the  Toronto  Railway  Co. ,  who  is  at  present  in  the 
Northwest,  is  reported  to  be  negotiating  on  behalf  of  the  Dominion  Light- 
ing Co.  for  the  purchase  of  the  Manitoba  Gas  and  Electric  Company's 
property  and  the  Street  railway  controlled  by  Mr.  Austin. 

The  courts  of  Montreal  have  given  judgment  against  the  Montreal  Street 
Railway  Co.  for  $5,325,  in  favor  of  Mrs.  J.  H.  Hamelin.  The  plaintifTs 
husband  was  run  over  by  one  of  the  company's  horse  cars,  and  died  from 
the  result  of  the  amputation  of  one  of  his  legs  which  had  been  injured  in 
the  accident. 


Messrs.  A.  H.  Edwards  and  James  Fowler,  of  Carleton  Place,  are  among 
the  promoters  of  a  company  which  is  endeavoring  to  secure  aid  from  the 
municipalities  for  the  construction  of  an  electric  railway  from  Perth  to  Lan- 
ark, Ont. 

The  Niagara  Falls  Park  &  River  Railway  Co.  have  paid  $10,000  to  the 
Victoria  Park  Commissioners  for  the  privilege  of  constructing  an  incline 
railway  at  an  angle  of  fifty  degrees  from  the  top  of  the  bank  at  the  south- 
west corner  of  the  Clifton  House  to  the  Maid  of  the  Mist  Landing.  It  is 
said  to  be  the  intention  to  charge  a  twenty-five  cent.  fare. 

The  Town  Council  of  Oshawa  have  given  the  right  of  way  for  an  electric 
railway  to  Capt.  Carter,  of  Deseronto.  The  railway  will  be  built  in  three 
sections,  and  will  run  from  the  Grand  Trunk  depot  through  the  town,  with 
switches  to  the  leading  manufacturing  concerns.  A  bonus  of  $1,500  on  sec 
tions  one  and  two,  and  of  $2,000  on  section  three,  is  a  condition  of  the 
agreement. 

A  company  is  said  to  have  been  formed  with  the  object  of  constructing 
an  electric  railway  at  Nanaimo,  B.  C,  with  an  extension  to  the  adjoining 
town  of  Wellington.  The  road  will  be  about  ten  miles  in  length,  and  it  is 
said  to  be  the  intention  of  the  promoters  to  make  the  construction  and 
equipment  of  first-class  character.  The  road  is  expected  to  be  in  operation 
by  the  ist  of  September. 

It  is  reported  to  be  the  intention  of  Mr.  F.  W.  Colcleugh,  of  Selkirk,  to 
commence  immediately  the  construction  of  an  electric  railway  from  Winni- 
peg to  Selkirk,  for  which  he  holds  the  charter.  It  is  probable  that  the  con- 
struction of  the  road  will  be  done  by  contract  with  the  Winnipeg  Street  Rail- 
way Co.,  but  should  this  not  prove  to  be  the  case,  it  is  said  that  Duluth  capital 
will  be  forthcoming  to  complete  the  undertaking. 

Application  is  being  made  for  the  incorporation  of  "  La  Compagnie  de 
Tramways  Electriques  de  Quebec,"  for  the  construction  of  an  electric  street 
railway  in  the  city  of  Quebec  and  through  the  suburbs  of  St.  Valier,  St. 
Sauveur,  Jacques  Cartier,  St.  Roch,  etc.  The  promotors  of  the  company, 
are  lilessrs.  J.  B.  Laliberte,  J.  U.  Gregory,  B.  Leonard,  P.  Dumoulin,  J. 
F.  Guay  and  F.  M.  W.  Pampalon.    The  capital  stock  is  to  be  $200,000. 

The  construction  of  the  Hamilton,  Beamsville  &  Grimsby  Electric  Railway 
is  being  pushed  forward  in  a  most  active  manner.  Thirteen  miles  of  track 
have  been  completed,  leaving  only  four  miles  at  the  Grimsby  end  of  the  line 
to  be  finished.  The  power  station  is  well-nigh  completed,  and  the  cars  for 
the  equipment  of  the  road  about  ready  for  shipment.  The  company  are 
unfortunately  still  experiencing  difficulty  with  one  or  two  of  the  municipali 
ties  regarding  the  right  of  way. 

The  City  Council  of  Hull  has  granted  the  application  for  a  charter  by 
Mr.  D.  Viau,  on  behalf  of  a  local  company,  for  the  construction  of  an  elec- 
tric railway  in  that  city.  The  period  of  the  charter  is  thirty-five  years.  It 
provides  for  exemption  from  taxes  for  fifteen  years,  for  tbe  commencement 
of  the  work  within  two  years,  and  for  the  expenditure  of  $15,000  thereon  the 
first  year,  and  $5,000  a  year  for  the  succeeding  ten  years.  The  corporation 
has  the  right  to  purchase  the  road  and  equipment  at  a  price  to  be  fixed  by 
arbitration,  after  the  expiration  of  twenty  years. 

In  reply  to  an  inquiry,  Sir  Adolphe  Caron  stated  in  the  House  of  Com- 
mons recently  that  the  contract  made  with  the  Ottawa  Street  Railway  Co" 
for  carrying  the  mails  from  the  railway  stations  to  the  post  office  had  proved 
to  be  in  every  way  preferable  to  the  former  system  by  mail  carts.  The  con- 
tract is  for  a  period  of  four  years  from  ist  November,  1893,  at  the  price  of 
$4,000  per  year,  which  is  slightly  more  than  $100.00  above  the  cost  of  the 
old  method.  It  is  understood  that  the  Government  has  under  considera- 
tion proposals  from  the  Montreal  and  Toronto  Street  Railway  Companies 
for  a  like  service  in  those  cities. 

It  is  reported  to  be  the  intention  of  the  Toronto  Railway  Co.  to  extend 
their  Mimico  line  to  Burlington,  and  there  make  connection  with  a  branch 
of  the  Hamilton  Radial  Electric  Railway,  thus  providing  through  electnctran- 
sit  between  Toronto  and.Hamilton.  It  is  said  to  be  the  intention  to  equip  the 
line  for  passenger  and  frwght  traffic,  and  in  the  case  of  the  former,  to  give 
a  half-hour  service  with  a  speed  of  twenty  miles  an  hour,  and  about  half  the 
price  charged  by  the  G.  T.  R.  The  opinion  is  expressed  in  some  quarters 
that  the  C.  P.  R.  Co.  are  at  the  back  of  this  project,  with  the  object  of  ob- 
taining, free  of  charge,  right  of  way  between  Hamilton  and  Toronto. 

Section  210  of  a  bylaw  of  the  city  of  Montreal  for  the  regulation  of  the 
street  railway  reads  as  follows  : — "  The  company  shall  not  carry  more  pas- 
sengers than  the  cars  can  conveniently  accommodate,  and  the  number  of  pas- 
sengers each  car  can  accommodate  shall  be  previously  fixed  and  determined 
by  the  City  Surveyor,  and  indicated  upon  a  card  posted  inside  and  outside 
of  each  car."  The  City  Surveyor  has  decided  that  an  ordinary  horse  car 
can  hold  from  twenty-four  to  thirty-four  passengers,  open  cars  from  thirty- 
five  to  fifty,  and  motor  cars  from  thirly-six  to  thirty-nine.  He  lately 
instructed  the  clerk  of  the  Recorder's  Court  to  take  legal  proceedings 
against  the  Street  Railway  Co.  for  overcrowding  their  cars,  but  the  case  was 
dismissed. 

Mr.  Thos.  Todd,  president  of  the  Gait  &  Preston  Street  Railway  Co., 
stated  at  a  recent  meeting  of  the  directors,  that  the  contract  for  dynamos, 
motor  cars,  overhead  work,  bolting  rails,  etc.,  had  been  awarded  to  Messrs. 
Ahearn  &  Soper,  of  Ottawa,  at  the  sum  of  $15,925,  and  the  contract  for  en- 
gines and  boilers  to  the  Goldie  &  McCulloch  Co.,  of  Gait,  at  $6,000.  He 
stated  further  that  the  rails,  ties,  posts  and  spikes  and  three  trailer  cars  had 
been  purchased  by  the  Directors,  and  that  the  only  remaining  contracts  to 
be  let  are  the  erection  of  a  power  house  and  the  bridge  over  the  Speed,  ten- 
ders for  which  are  already  in.  The  road  is  expected  to  be  in  running  order 
by  the  ist  of  July.  The  cost  of  the  road,  including  equipment,'  it  is  said 
will  not  exceed  $75,000. 

The  construction  of  an  electric  railway,  connecting  the  towns  of  St.  Step- 
hen N.  B.,  and  Calais,  Me.,  has  been  commenced  by  Mr.  C.  A.  Richardson, 
President  of  the  Worcester,  Mass.,  Construction  Company.  The  road  will 
be  seven  miles  in  length,  extending  from  the  steamboat  landing  at  Calais 
through  the  principal  streets  of  the  town,  and  crossing  to  St.  Stephens  by 
means  of  the  two  bridges  across  the  St.  Croix.  The  road  will  be  equipped 
with  ten  cars,  each  car  being  capable  of  accommodating  fifty  passengers. 
The  company  propose,  also,  to  supply  electric  light  and  power.  The  power 
station  is  to  be  of  brick,  thirty-five  by  forty  feet  in  size,  with  a  chimney 
seventy  feet  in  height.  The  car  sheds  will  be  thirty-five  by  fifty  feet  in  size, 
built  of  wood.  A  one  hundred  and  fifty  h.  p.  Ball  engine  will  furnish  the 
motive  power  to  the  generating  machines,  which  will  be  of  the  Westing- 
house  type.  The  officers  of  the  company,  which  has  a  paid  up  capital 
stock  of  $100,000,  are  as  follows :  Mr.  1.  C.  Libby,  of  Waterville,  Me., 
treasurer;  Mr.  H.  A.  Goodenough,  of  Brighton,  Mass.,  president;  Mr. 
Curran,  a  lawyer  of  Calais,  Me. ,  secretary  ;  Messrs  Pike  and  Hill,  of  Calais, 
and  Mr,  Richardson,  directors. 
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Electric  Mining  Locomotives,  Hoists,  Pumps, 
and  Mining  Supplies. 

Electric  Railway  Motors  and  Supplies. 

Electric  Power  Transmission  Apparatus. 

Arc  Lighting  Apparatus. 

Alternating  Current  Incandescent  Lighting 
Apparatus. 

Continuous  Current  Incandescent  Lighting 
Apparatus. 

Generators  for  Lighting  or  Power  Circuits 
connected  direct  to  Engine  Shafts. 

Three  Phase  Power  Generators  and  Motors 
for  long  distance  transmission. 
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We  manufacture  only  the  most  modern  and  perfect  machinery,  and 
our  standard  of  workmanship  is  the  highest. 

We  have  just  issued  new  illustrated  catalogues  on 

-  _ 

RAILWAY  APPARATUS  

ARC  LIGHTING  APPARATUS  

INCANDESCENT  LIGHTING  APPARATUS  (S|[|?,^aTO 
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AN  AID  IN  EDUCATING  MOTORMEN. 

The  proper  handling  of  the  controller  is  the  most  important 
point  in  a  motorman's  education,  and  it  is  almost  impossible  to 
train  a  man  to  handle  the  controller  properly  unless  he  under- 
stands the  principles  of  what  is  going  on  and  the  connections 
that  are  being  made  as  the  handle  is  thrown  from  point  tc  point. 
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Educating  a  large  number  of  motormen  who  have  had  no  pre- 
vious knowledge  of  electricity  is  a  difficult  task  at  its  best,  and 
anything  to  simplify  nutters  ought  to  be  gladly  adopted.  The 
accompanying  illustration  is  from  a  blue  print  which  is  supplied 
to  every  motorman  on  the  Calumet  system  of  this  city.  On  the 
same  sheet  are  a  few  instructions  and  a  brief  explanation  of  the 
connections.    The  idea  of  the  diagram,  as  will  be  seen,  is  to  give 


the  connections  for  each  controller  point  in  the  same  relative 
positions  as  those  taken  by  the  controller  handle  in  making  the 
corresponding  connections.  This  particular  diagram  is  for  the 
General  Electric  type  "  K"  controller  wired  to  W.  P.  motors  and 
using  the  field  loop  method  of  control.  Of  course  the  idea  js 
applicable  to  any  controller.  With  plain  reheostat  control  such 
diagrams  would  not  be  worth  the  while,  but  where  the  connec- 
tions are  as  numerous  and  varied  as  on  series-parallel  controllers, 
anything  that  will  simplify  matters  to  the  befuddled  mind  of  the 
motorman  during  the  learning  period,  should  be  adopted.  The 
department  on  the  Calumet  system  is  under  the  charge  of  H. 
P.  Rustling,  who  ia  doing  much  to  save  repairs  by  a  thorough 
education  of  the  men  under  him. 


ALLGEMEINE  ELEKTRICITATS  GESELLSCHAFT, 

We  learn  from  our  Montreal'  correspondent  that  Messrs 
Munderloh&  Co.,  -Montreal,  have  secured  the  sole  agency  for 
the  Dominion  of  Canada,  for  the  Allgemeine  Electricitats-Ges- 
ellschaft\(General  Electric  Company  of  Berlin,  Germany.)  The 
well  known"quality-of  the  goods  of  this  urm  throughout  Europe 
and  the  United  States  should  secure  Messrs  Munderloh  &  Co. 
a  portion  of  the  trade  in  this  country. 

The  exhibit  of  the  Company  at  the  World's  Fair  was  highly 
praised  by  many  ofthe  leadmg  American  electricians  and  en- 
gineers,-it  being  one  of  the  largest  and  finest  in  the  Electricity 
building.  ' '' 

The  introduction  of  electric  street  railways  on  the  continent 
of  Europe  is  due  chiefly  to  the  Allgemeine  Elektricitats-Gesell- 
Schaft,  who  have  carried  out  by  far  the  greatest  number  of 
trolley  systems  in  towns.  Where  sharp  curves  occur  a  special 
arrangement  of  the  overhead  wiring  is  provided  for  obtaining 
the  greatest  possible  smoothness  in  running  ;  this  is  effected  by 
a  suitably  shaped  instrument,  facilitating  the  speedy  fixing  and 
removal  of  the  span-wires  between  the  curves.  The  Allgemeine 
Elektricitats-Gesellschoft  were  the  contractors  for  the  transmis- 
sion of  power  from  Lauffen  to  Frankfort. 

Mr.  John  A.  Burns  has  been  appointed  manager  of  the  elec- 
trical and  mechanical  department  of  Messrs  Munderloh  &  Co., 
and  inquiries  for  goods  for  which  he  has  the  agency  should  be 
addressed  to  Munderloh  &  Co. 


The  City  Engineer,  of  Hamilton,  is  considering  the  advisability  of  manu- 
facturing electric  light  for  the  pumping-house  at  Burlington  Beach,  on  the 
premises  as  is  done  at  the  pumping  station  at  Toronto. 
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amos,  Motors,  Arc  Lamps, 

I  Incandescent  Lamps,  Rosettes, 
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Tumler  Switches,  Snap  Switches, 

II  Jack-Knife  Switches,  Storage  Batteries, 
Transformers,  Rubber  Covered  Wire 
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V. 


USEFUL  HINTS. 

Never  open  the  shunt  circuit  of  a  generator  (or  mortor)  while  it  is  charged, 
as  the  inductive  discharge  from  its  fine  winding  is  hable  to  strain  the  insula- 
tion and  sometimes  destroy  it.  In  the  case  of  a  motor,  and  the  winding 
remaining  uitact,  the  motor  will  race  and  the  abnormal  flow  ol  current  may 
burn  out  the  armature. 

A  Good  Soldeking  Fluid. — In  order  that  all  joints  should  be  perfectly 
secure  it  is  necessary  to  solder  them,  and  in  this  work  nothing  but  an  acid 
solution  much  recommended  is  easily  made  and  simple,  as  given  Ijelow. 
After  the  joint  is  complete,  the  acid  should  be  washed  off  before  applying 
the  tape  : — Saturated  solution  of  zinc,  5  parts  ;  alcohol,  4  parts  ;  glycerine, 
I  part. 

The  best  economy  yet  reported  for  a  triple  expansion  engine  is  12.73 
pounds  of  feed  water  per  hour  per  horse  power.  This  has  been  satisfactorily 
shown  by  a  Sulzer  Corliss  engine  in  Germany  with  cylinders  19.65  in.  26.4 
in.  and  47.35  in,  by  55.2  in.  stroke  at  65.5  revolutions  per  minute,  145 
pounds  boiler  pressure  and  about  24  expansions  with  all  cylinders  and  re- 
ceivers jacketed  with  live  steam  as  boiler  pressure.  —  Power  and  Transmis- 
sion. 

In  piping  up  a  boiler  the  stop  valve  in  the  main  supply  pipe  should  be  so 
placed  that  water  cannot  collect  about  the  valve.  This  is  liable  to  occur 
where  a  globe  valve  ;s  used  and  placed  in  the  horizontal  main  in  an  upright 
position,  or  in  the  vertical  main.  In  either  of  these  cases  a  drip  should  be 
provided,  but  a  much  better  plan  is  to  place  the  valve  in  a  horizontal  posi- 
tion, or  else  use  an  angle  valve.  Where  water  can  collect  trouble  is  sure  to 
come,  from  water-hammer  breaking  connections. 

In  case  an  armature  should  get  wet  while  in  transit  or  from  other  causes, 
it  should  be  thoroughly  dried  out  before  being  run,  and  this  says  the  Ameri- 
can Mechanic  can  readily  be  done  in  several  ways.  Where  ovens  are  handy, 
as  in  factories,  they  are  used  for  this  purpose,  and  a  slow  steady  heating 
will  do  the  work,  taking  care  not  to  have  it  too  hot.  In  central  stations, 
where  there  is  no  oven,  they  very  often  turn  a  current  from  another  machine 
through  the  armature,  having  a  meter  in  circuit  so  as  to  avoid  too  much 


current  of  the  armature.  This  will  probably  be  found  the  best  way  in  most 
cases  and  thoroughly  dries  the  armature,  as  the  current  passes  through  it 
very  thoroughly. 

Twenty  centuries  before  the  birth  of  Watt  a  mechanic  of  Alexandria  de- 
scribed machines  whose  motive  power  was  steam,  and  even  anticipated  our 
modern  turbine  wheel  by  a  machine  he  named  "  Neopile."  When  Fulton 
launched  the  Clermont  he  was  simply  repeating  what  was  done  in  the  harbor 
of  Barcelona  as  far  back  as  1543.  We  have  no  parental  claim  on  electric 
discovery,  for  in  the  twelfth  century  the  scientific  priests  of  Eiruria  drew 
lightning  from  the  clouds,  antedating  Franklin,  and  by  the  means  of  an  iron 
rod  on  the  shores  of  the  Adriatic  Sea  the  signal  service  electrician  of  ancient 
days  released  the  electric  spark  by  means  of  the  coming  storm. 


SPARKS. 

A  local  paper  claims  that  the  town  of  Seaforth  now  has  the  best  equipped 
telephone  office  west  of  Toronto. 

Messrs.  Laurie  Bros.,  engine  builders,  Montreal,  are  applying  for  incor- 
poration under  the  name  of  I'he  Laurie  Engine  Co.  with  a  capital  of  $250,- 
000.    The  enlargement  of  their  works  is  contemplated. 

The  Toronto  Railway  Co.,  have  given  assurance  to  the  City  Engineer  of 
Toronto,  that  they  are  willing  to  lay  all  ihe  electric  return  wires  necessary 
to  prevent  the  possibility  of  undei ground  water  mains  and  other  pipes  being 
damaged  by  electrolytic  action.  ^ 

Mr.  Frederic  Nicholls,  manager  of  the  Canadian  General  Electric  Co. , 
when  asked  by  a  representative  of  The  ELECTRICAL  News  the  other  day 
regarding  business  conditions,  expressed  himself  as  being  agreeably  sur- 
prised to  find  that  there  is  no  falling  off  in  the  electrical  business,  while  tn 
other  lines  of  wholesale  business  there  has  been  a  shrinkage  of  25  to  30  per 
cent.  The  opinion  obtains  that  as  soon  as  the  business  depression  at  pre- 
sent prevailing  begins  to  clear  away,  there  will  be  witnessed  a  period  of 
great  activity  in  electrical  business  in  this  country,  more  particularly  in  the 
line  of  electric  railway  extension. 


HA  WORTH  BELTING  CO. 

1: 

MAKERS  OF  ALL  THE  WIDE  DOUBLE  LEATHER  BELTS 

Used  in  transmitting  power  for  the 

TORONTO,    HAMILTON,    BRANTFORD,    KINGSTON,    PETERBORO',  WINNIPEG, 

and  VICTORIA,  B.  C, 

ELECTRIC  RAILWAYS 

OFFICE  AND  FACTORY:  9  AND  11  JORDAN  STREET, 

TORONTO 


THE  EXACT  ARC  LAMP 


NON -IVr  AONE  TIC 


.  .  .  FOR  . 


Direct- Incandescent  or  Alternating  Circuits. 


IT 


IS  WITHOUT  A  COMPETITOR  ON  ALL  CIRCUITS  SINGLY  OR  IN  SERIES. 

It  is  not  affected  by  the  flashing  of  machine. 
IT  CAN  BE  REPAIRED  BY  ANY  ONE. 

It  is  much  more  reliable  in  action  and  would  save  the  cost  of  patrolmen. 

The  energy  expended  on  ^he  electro  magnets'  mechanism  to  operate  .most  arc 
lamps  is  utilized  in  THE  EXACT  to  enhance  its  candle  power.  Its  resistance  is  lower 
than  any  other  lamp. 

By  using  this  lamp  all  the  requirements  of  a  city  for  power  arc  and  incandescent 
lighting  may  be  met  by  an  alternating  plant,  thereby  saving  cost  of  direct  generators, 
engines,  shafting  line  construction  and  maintenance  of  same,  thus  reducing  the  cost  of 
installing  and  maintenance  nearly  fifty  per  cent. 

One  lamp  can  be  burned  on  a  5  light  transformer  and  from  25  volts  up. 

It  will  pay  you  to  destroy  your  lamps  and 
purchase  direct  from  us  


To  Eleetrie  Lighting  Companies- 


For  indoor  lighting. 


The  Gurney-Tilden  Co,,  Ltd. 

Sole  Manufacturers 
under  the  W.  E.  Irish  Patents. 


.  The  exact  arc  lamp  CO.of  canada 

■  John  St.  North,  HAMILTON,  ONT. 

CORRESPONDENCE  SOLICITED." 


I"or  street  hghting. 
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SPARKS. 

Messrs  F.  H.  Sleeper  &  Co.  have  commenced  the  manufacture  of  elec- 
trical machinery  at  Coaticook,  Que. 

The  Town  Council  of  Tilbury  Centre,  Ont.,  are  reported  to  have  decided 
upon  the  purchase  of  an  electric  light  plant. 

Messrs.  Geo.  H.  Harper  &  Co,  are  erecting  poles  and  stringing  wire  for 
electric  light  and  power  for  commercial  purposes  at  Dundas,  Ont. 

It  is  reported  that  some  citizens  of  St.  John,  N.  B. ,  are  endeavoring  to 
form  a  company  to  install  an  electric  lighting  plant  at  St.  George,  N.  B. 

The  City  Council  of  Calgary  will  shortly  submit  to  the  ratepayers  a  by- 
law authorizing  the  expenditure  of  $30,000  for  the  purchase  of  an  electric 
light  plant. 

A  Mr.  Cone  has  recently  visited  the  town  of  Parry  Sound,  with  the  view 
of  forming  an  Electric  Light  Co. ,  and  also  establishing  a  machme  shop  for 
the  manufacture  of  electrical  apparatus. 

Incorporation  has  been  granted  the  Woodstock  and  Canterbury  Tele- 
phone Co. ,  of  New  Brunswick,  to  build  and  operate  a  telephone  line  be- 
tween Woodstock  and  Canterbury. 

Permission  is  being  sought  by  the  Standard  Electric  Power  Co.  to  run 
electric  cars  through  Cote  St.  Antoine  and  Notre  Dame  de  Grace,  and  to 
enter  the  city  of  Montreal  by  way  of  Dorchester  street. 

Suits  have  been  entered  against  the  Montreal  Street  Railway  Co.  by  the 
Bell  and  Federal  Telephone  companies  for  compensation  for  the  use  of 
their  poles  and  to  restrain  the  defendants  from  using  the  poles  in  the  future. 

It  is  said  that  in  view  of  the  fact  that  only  one  company  has  tendered  for 
the  contract  for  street  lighting  at  London,  Ont.,  it  is  in  contemplation  to 
organize  a  joint  stock  company  of  local  business  men  to  tender  for  the  fran- 
chise. 

The  Water  and  Light  Committee  of  the  Goderich  Town  Council,  recom- 
mend consideration  by  the  Council  cf  the  application  of  the  Wingham 
Electric  Light  Co.  for  permission  to  install  an  incandescent  electric  lighting 
plant. 

The  Plate  Glass  &  Boiler  Insurance  Co.,  of  London,  Ont.,  are  reported 
to  be  about  to  institute  open  meetings  at  which  lectures  on  economy  in  en- 
gine«ring  will  be  delivered  for  the  benefit  of  operative  engineers,  and  owners 
of  steam  plant. 

The  following  students  of  electricity  at  the  Toronto  Technical  School 
were  granted  certificates  of  proficiency  at  the  recent  examinations:  J.  W. 
Lawson,  S.  S.  Clarke,  J.  R.  Jeffrey,  J.  R.  Patterson,  A.  Coulter,  H.  C. 
Champ,  J.  Preston,  B.  Kirk,  A.  L.  Torgis,  Geo.  Adams,  J.  D.  Adams, 
W.  Hahn,  Geo.  Trimming,  H.  F.  Hutchison. 

The  Royal  Electric  Co.,  of  Montreal,  must  be  regarded  as  having  been 
unfortunate  of  late.  Following  close  upon  the  destruction  of  their  incan- 
descent lighting  station,  came  the  explosion  of  a  boiler  in  their  east  end 
lighting  station,  wrecking  the  boiler  house,  but  fortunately  doing  little 
damage  to  the  machinery.  It  is  still  more  fortunate  that  no  injury  was 
dofie  to  any  of  the  employees  at  the  station,  or  to  the  crowd  of  people  who 
were  at  the  time  congregated  in  Sohmer  Park,  which  immediately  adjoins 
the  lighting  station.  As  the  result  of  the  accident,  the  electric  lights 
throughout  the  city  were  temporarily  extinguished,  but  in  a  very  little  time 
seven  circuits  were  put  on  from  the  Wellington  street  Station. 


The  Bell  Telephone  Co'y 

OF  CANADA,  LTD. 
MONTREAL 

MANUFACTURES  AND  HAS  FOR  SALE  EVERY  DESCRIPTION  OF 

TELEPHONIC  §t"i?er  ELECTRICAL  APPARATUS 

LINE  MATERIAL  AND  SUPPLIES. 


Will  furnish  tenders  for  supplying  Warehouses,  Public  Buildings,  Hotels, 
and  Dwellings  with 

PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS, 
BURGLAR  ALARMS,  HOTEL,  ELEVATOR  AND 
OTHER  ANNUNCIATORS,  HOTEL  ROOM  AND 
FIRE  CALL  BELLS,   ELECTRIC  BELLS,  PUSH 

 BUTTONS,  ETC  

Will  also  furnish  tenders  to  Cities,  Towns  and  Villages  foi  Fire  Alarm 
AND  Police  Patrol  Systems. 

Catalogues  'will  be  furnished  on  application. 


Sales  Department  : 

MONTREAL: 
Bell  Telephone  Building, 
367  Aqueduct  Street. 

TORONTO : 
Bell    Telephone  Building, 
37  Temperance  Street. 

HAMILTON: 
Bell   Telephone  Building, 
Hughson  Street. 

OTTAWA  ; 
Bell    Telephone  Building, 
Queen  Street. 

QUEBEC : 
Bell  Telephone  Building, 
St.  John  and  Palace  Streets. 

WINNIPEG: 
Forrest  Block,  Main  Street. 


PULLEYS  l^iF  I  ^ 
SHAFTING 
HANGERS 


steel  Rim  Pulleys  are  practically 
breakablei  are  lig;hter  and  easier  on 
shaft,  and  cost  same  as  cast  pulleys. 
• 

ANY  STYLE  FURNISHED  SPLIT 


TURNED  IN  ANY  LENGTHS  UP  TO  28  FEET. 
SAVING  COUPLINGS.     STEEL  OR  IRON. 
PERFECTLY  TRUE  AND  POLISHED. 
KEY  SEALED  WHEN  DESIRED. 

RING  OILING  AND  RESERVOIR  OIL   BEARINGS.  STANDS 
FOR   BEARINGS.     WALL  BOXES.       SPECIALLY  HEAVY 
PATTERNS  FOR  ELECTRIC  WORK.    OUR  SPECIAL 
FACILITIES  SECURE  YOU   LOW  PRICES 
AND    PROMPT  SHIPMENT. 


( ^"*^"c°r.°AoA )     WAT  E  R  O  U  S 


.  ...  Get  oup  DYNAMO  BELT  for  Electric  Light  and  Railway  Work  .  .  .  . 
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Thomas  Ahearn.  Warren  Y.  Soper. 

Contracting  Electrical  Engineers 

^     ►j^  ^ 


AHEARN  &  SOPER 

CANADIAN  REPRESENTATIVES  OF  THE 

Westinghouse  Electric  &  Mfg.  Co. 


Electric  Rail  way  Equipments  Complete.  Transformers. 
Celebrated  Shallenberger  Electricity  Meters. 
Sawyer-Man  Stopper  Lamps. 

Ahearn  Electric  Heaters  for  Direct  or  Alternating  Circuits. 
Long  Distance  Power  Transmission  a  Specialty. 


The  Westinghouse  Alternator  is  the  only  Alternator 
I  of  its  type  in  which  the  Armature  Coils  are  removable 
and  may  be  kept  in  stOCk.  Coils  are  lathe  wound,  thereby  securing 
the  hicrhest  insulation.    All  armatures  are  iron  clad. 


FOR  ESTIMATES  AND  FURTHER  INFORMATION,  ADDRESS 

AHEARN  &  SOPER    -  OTTAWA 
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vlii. 


Gfl^4flDIfl^l    EbECTI^ICflLi  fJEWS 


June,  1894 


INSTRUCTION^^MAIL 

!n  Architecture, 

Architectural  Drawing, 

Plumbing,  Heatingand  Ventilation 

Bridge  Engineering, 

Railroad  Engineering, 

Surveying  and  Mapping, 

Mechanics, 

Mechanical  Drawing, 

Mining, 

English  Branches,  and 

ELECTRICITY 

Diplomas  awarded.  To  begin  students  need  only 
know  how  to  read  and  write.  Send  for  Free  Circular  of 
information  stating  the  subject  you  think  of  studying  to 
The  Corrrspondence  Schoo'  of  Mechanics 
and  Industrial  Sciences,  Scraiiton,  I'a. 

4OOOSTUDENTS1 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  Informa- 

tion  and  public  works. 
The    recognized   mediimi   for  ad\ertise- 


I  CANADIAN  CONTRACT  RECORD^ 

TORONTO.  c 


ROBB.ARMSTRONG  AUTOMATIC 

ENGINES 

SIMPLE  and  COMPOUND, 


HORIZONTAL  TYFE. 


Uttle  Giant  Turbines 

WATER  WHEELS   FOR  ALL  PURPOSES 

HORIZONTAL  OR  VERTlGflL> 

Water  Wheel  Governors,  Machine  Dressed  Gears, 
Pulleys,  Shafting,  Hangers,  Etc. 
Write  for  Catal-  gne  and  Gear  Lists. 

J.  G.  WILSON  &  Go.,  GLENORA,  Ont. 


Directors  : 

John  Morr.son,  Esq. 
T.  H.  Purdom,  Esq. 


E.  Jones  Park,  Q.  C. 
President. 

F.  A.  Fitzgerald,  Esq 
Vice-President 

Hon.  David  MiFs.M  P 


J.  H  KILLEY,  Consulting  Engineer. 

Subscribed  Capital,  $200,000. 


JAMES  LAUT, 

MANAGER. 


JOHN  FAIRGRIEVE,  Chief  Inspector. 
Full  Government  Deposit. 


These  Engines  have  the  most  simple  and  most 
perfect  fly  wheel  governor  in  use. 


ROBB  ENGINEERING  CO.,  Ltd. 

Amherst,   -    Nova  Scotia. 


ELECTRIG 
WATERWHEEL 
GOVERNOR 


PA  TENTED. 

\^ariations  in  speed  de- 
lected by  fast  running, 
sensitive  Goveinor  Balls. 
Gate  movement  instantly 
set  in  operation  by  elec- 
tric current.  Quick  and 
powerful  action. 


Write  for  particulars. 


WM.  KENNEDY 
&SONS 

Owen  Sound,  Ont. 


THE  CANADIAN  LOCOMOTIVE  &  ENGINE  CO.,  Ltd. 

KINGSTON,  -  ONTARIO. 

MANUFACTURES  OF 

Locomotive,  Marine  and  Stationary  Engines 


THE 
HAZLETON 
BOILER. 


Armington  &  Sims'  High  .Speed  Engine  for  Electkic  Ekjht  Plant,  etc. 

NOTICE. 

The  Canadian  Locomotive  ii' Engine  Co. ,  Limited,  of  Kingston,  Ontario,  have  the  exclusive  license 
for  building,  our  Improved  Patent  High  Speed  Engine  for  the  Dominion  of  Canada,  and  are  fur- 
nished by  us  with  drawings  of  our  latest  improvements. 

PROVlD'iNCE.  R.I.,  Nov.  18th,  1889.  (Signed)        ARMINGTON  &  SIMS. 


EcoDomical 
Boiler. 


"GYGLE"  GAS  ENGINE 

IMPULSE  EVERY  REVOLUTION  without 
a  separate  pump.    NO  SLIDE. 


Descriptive  Catalogues  of  the  above  on  application. 
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PACKARD  •  TRANSFORMER 


N  presenting  the  Packard  Transformer  to  the  trade  we  wish 

to  slate  that  it  has  not  been  placed  upon  the  market  until  it  has  been  subjected 
to  a  most  extensive  and  rigorous  system  of  tests,  which  have  established 
beyond  doubt  the  fact  that  it  is  unexcelled  in  efficiency  and  regulation.  In 
securing  these  two  very  important  results  the  necessity  of  superior  insulation  and  cool  run- 
ning have  not  been  overlooked,  and  we  have  also  excelled  in  these  points. 

In  construction,  the  ring  form  for  the  coils,  which  has  always 

been  acknowledged  as  theoretically  the  only  correct  form,  has  been  followed.  In  this  form 
there  is  absolutely  no  dead  wire,  as  is  the  case  with  all  other  forms  on  the  market,  and  the 
iron  is  so  distributed  that  the  field  on  every  side  is  equal.  There  is  but  one  joint  in  the 
magnetic  circuit,  and  the  energy  required  for  magnetization  is  reduced  to  a  minimum.  No 
laborious  effort  has  been  made  to  get  a  so-called  "separable"  core,  as  naturally  the  separable 
form  cannot  be  as  efficient,  having  several  distinct  breaks  in  the  magnetic  circuit,  which  cause, 
in  addition  to  the  inevitable  loss  of  efficiency,  excessive  heating  and  a  disagreeable  humming 
noise,  besides  which  the  separable  form  is  generally  more  difficult  to  take  apart  and  rebuild 
than  the  built-up  form  which  we  use.  The  core  of  our  transformer  is  the  only  one  on  the 
market  having  but  one  break  in  the  magnetic  circuit.  The  practical  difficulty  encountered  in 
this  form  of  construction  has  been  to  secure  the  proper  insulation  of  coils.  This  .we  have 
overcome  by  an  entirely  new  method  of  transformer  winding,  and  have  made  a  coil  which 
absolutely  cannot  burn  out  when  loaded  to  its  rated  capacity.  In  short,  we  have  a  converter 
which  approaches  very  nearly  to  perfection  in  every  particular. 

To  show  the  trade  that  we  are  willing'  to  back  the  above  statements 


in  every  way  we  guarantee  eaeh  and  every  transformer  to  be  entirely 
satisfactory  in  every  respect,  and  will  replace  or  repair  any  converter 
that  burns  out  under  a  normal  load,  free  of  charge  to  our  customers. 


m  :  PACKARD  :  LAMP  :  CO. 
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C.  W.  HENDERSON  Manufacturer  and  contractor  Fl  FHTRIRfll  SUPPLIES 


ESTIMATES  FURNISHED  FOR  , 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Batteries,  Doctors'  and  Dentists'  Electrical  j 
Appar.atus  and  Machinery.  a4 
Electric  and  Gas  Fixtures. 
Electric  Fan  Motors. 

Somoff's  Fancy  and  Miniature  Incandescent  Lamps. 


<?  9 


44  Rleury  3^^^^^  

^  {CORNER  JURORS) 
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LAMKIN  PATENT 


STEAM  PIPE  AND  BOILER  COVERINGS 


Asbestos  Goods  Steam  Packings 

Cotton  Waste  Gaskets,  &e.,  &e. 

Largest  and  Best  Assortment  i.v  Canada. 


Canadian  Mineral  Wool  Co.,  Ltd 


122  Bay  Street,  TORONTO. 


Telephone  2376. 


LONDON  MACHINE  TOOL  CO., 

LONDON,  -  ONTARIO, 

manufacturers  of 

Machinist  &  Brass  Finishers'  Tools 

A.  B.  WILLIAMS,  General  Aqent,  TORONTO,  ONT. 


It  is  no  longer  necessary  to  import  Carbon  Points. 

THE  PETERBOROUGH  CARBON  AND  PORCELAIN  CO. 

....  can  furnish  them  equal  to  any  in  the  world,  as  they  are  .... 

manufacturers  of 

Carbon  Points  for  all  Systems  of  Arc  Light,  Battery  Plates,  Carbon  Brushes, 
AND  ALL  KINDS  OF  PORCELAIN  FOR  ELECTRICAL  AND  HARDWARE  LINES. 


OAK 
TANNED 


BELTING 


TORONTO 

76   "STORK:  STREEO? 
Telephone  473. 


THE  J.  G.  MCLAREN  BELTING  CO.  Montreal 


THE  BABCOCK  &  WILCOX 


WATER  TUBE  STEAM  BOILER 

;    ;    ;   IS  NOW  BUILT  IN  CANADA    :    :  : 
Suitable  for  all  purposes — Mills,   Electric.  Lighting  and  Railways,  Heating,  Etc. 
Ovey  X,000,000   Hox*se  I»ower  in  use 


Send  for  our  book,  Steam  —Free  on  application. 


Full  information  and  Estimates  furnished. 


Heafl  Offif-e:  415  BOABT)  OF  TRyiDE  BVILDJNG,  MONTREAL. 


E.  C.  FRENCH', 


:        General  Argent  for  Canada 

BRf^NCH   OFFICE,  :  DBSERONTO. 
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LECTIKALNEWS 


NGINEERING 


OURNAL 


I 


OLD  SERIES,  VOL.  XV.— No.  5. 
NEW  SERIES,  VOL.  IV.— No.  7. 


JULY,  1894 


PRICE  10  CENTS 
$1.00  Per  Year. 


FOR  GOVERNOR  OF  NEW  YORK 


COL.  ALEXANDER  S.  BACON 


PATRIOT 


SOLDI&R 


JURIST 


::::::  This  is  the  man  who  risked  his  life  in  overthrowing  JOHN  Y.  McKane  and  his 
associates  ;  one  of  the  boldest  and  most  corrupt  .political  rings  that  ever  existed.  He  is  a  resident 
of  Brooklyn  ;  a  graduate  of  West  Point ;  a  Colonel  of  the  National  Guard  ;  a  renowned  Lawyer 
and  Orator  ;  is  active  and  aggressive  in  all  religious  and  benevolent  works,  and  a  man  of  back- 
bone, who  is  eminently  fitted  to  be  the  next  Governor  of  New  York  State. 

::::::  All  the  friends  of  good  government  should  vote  for  him.  Can  you  not  serve 
your  Country  and  support  him  in  turning  the  rascals  out.    Smash  the  rings  !  ! 

JOHN  LANGTON  &  CO. 

Canada  Life  Building,  Toronto 

ELEGTmGf\b  ■  ENGINEERS  -  f\ND  ■  GONTRf^GTORS 


- —    Complete  Plants  installed. 

Plants  requiring  special  combinations  of  Electrical  Machinery  a  Specialty. 

CORRESPONDENCE  SOLICITED. 

"DIRECT-DRIVEN"  DYNAMOS  tor  large  and  small  plants.       SLOW  SPEED  GENERATORS  ftND  MOTORS. 
Sole  Canadian  Agents  for  the  Waddell-Entz  Alkaline  Storage  Batteries. 

  THE   

Reliance  .  .  .  ^ 
Automatic  ...  Am 
Alternating  Current  . . 

PERFECTLY  AUTOMATIC,  FROM  ONE  LIGHT  TO  FULL  LOAD 


MANUFACTURED  BY  — »- 


The  Reliance  Electpie  Mfjg.  Co.,  Ltd. 


Write  for  prices  and  investigate  before 
 purchasing  


BRANCH  OFFICES: 


106  King  St.  West,  TORONTO,  ONT. 
749  Craig  Street,  MONTREAL,  QUE. 
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Montreal  Insulated  Wire  Works. 
J.  ROSS,  SON  &  GO. 


MANUFACTURERS  OF 


INSULATED 
ELEGTRIGWIRES 

And  Wires  for  Anmmcicitors, 
Offices,  Magnets  and 
Dynamos, 


Factory  :  41  %  William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed. 

p.  O.  Box,  1496. 

E.  GflRL  BREITtiflUPT 

CONSULTING 

Electrical  Engineer 

Graduate  in  Electrical  Engineering  at  Johns 

Hopkins  University,  Baltimore. 
 Address  :  BERLIN,  OYT, 


RALPH  LA  FLAMME 


lOHN   A.  ANDERSON 


Lft  Flamme  &  Anderson 

CONTRACTING 

Electrical  Engineers 

13  Latour  Street,  MOMREAL 
Dynamos  k     electrical  supplies  of  all 

Motors  T  ....DESCRIPTIONS.... 

Annunciators  J  Concealed  Wiring  in  Finished 
Electric  Bells   f        Buildings  a  Specialty. 


repair  work  . 


Use  Something  Good 

PEERLESS  OILS 

TAKE  NO  OTHER. 

MADE  SPECIALLY  FOR  YOUR  USE. 
THE  PEERLESS  BRAND  IS  SECURED  BY  LETTERS 
PATENT. 

Best  Oil  in  the  market.    Does  better  work  and  more  of 
it.  Saves  the  Machinery  and  lasts  longer.  Try  it. 

12  GOLD  MEDALS  IN  6  YEARS 


Sole  Manufacturers 

SAMUEL  ROGERS  iS:  CO. 

30  Front  Street  East,  Toronto,  Ont. 


If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Ganadian  Hardware  Merchant 

J.  B.  MCLEAN  CO.,  Ltd. 

PUBLISHERS 

10  Front  St.  E.        -  Toronto. 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


Eli  F.  FIK  ElEC 


manufacturers  of 


ELECTRIC  LICHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\Rf\Df\Y  Gf\BLES. 
RAILWAY  FEEDER  AND  TROLLEY  WIRE 


OFFICE  AND  FACTORY  : 
New  York  Office:  10  Cortlandt  Street. 
Providence  R.  I.:  American  Electrical  Works. 


Montreal,  Canada. 


Columbia  Metal 

THE  BEST  ANTI-FRICTION  METAL  ON  THE  MARKET  ! 

Less  Friction  ;  Less  Wear  ;  Less  Heating  in  Journals  ; 
AND  Less  Oil  Used  than  with  Any  Other  Metal. 
As  liquid  as  water  when  melted.       Once  used,  always  used.       Prices  right. 


W.  S.  BATES 


A  TRIAL  SOLICITED 


MEAFORD,  ONT. 


TheF.  E.  Dixon  Belting  Co 


(LIMITED) 


manufacturers  of 


LEATHER  BELTING 


70  KING  STREET  EAST  TORONTO. 


Headquarters  for  Electric  and  Dynamo  Belting. 


John.L.Blaikie  Esq 
Pres. 


EW.Rathbun  Esd 
Vice.  Pres. 
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TORONTO  ELECTRIC MOTORCO. 


MANUFACTURERS 


Dynamos  and  Motors 

ARC    LAMPS    FOR    INCANDESCENT  CURRENT. 
RKPAIRING  A  SPECIALTY. 

107  Adelaide  St.  W.  -  Toronto,  Ont. 
$165.00 


HiQiiesi  Grade 

. GYGLES . 


$95 


SPOT  GflSH ! 

CLEARANCE  PRICES 


.  .  ONLY  ABOUT  TWENTY  LEFT  . 
These  Wheels 
will  be  sent  sub- 
ject to  examina- 
tion to  any  part 
of  Ontario,  on  re- 
ceipt of  a  suffi- 
cient sum  to 
cover  express 
charges. 

 FULLY  GUARANTEED  

These  Wheels  are  equal  to  any,  and  tear  the  highest 
testimonials,  which  will  be  forwarded  on  application. 

GEO.  F.  BOSTWIGK 


24  West  Front  St. 


TORONTO. 


E.  C   HILL,  Mngr.  Cycle  Department. 


ALLGEMEINEELEKTRICITATS-GESELLSCHAFT 

(GENERAL  ELECTRIC  CO.,  BERLIN,  GERMANY) 

 ^  _  ^  ' 

Incandescent  Lamps  a  Specialty 


WRITE  FOR  quotations 

MUNDERLOH    &    CO.,  rsole  A.ents, 

  „,IvIOI^TRKAIv 


"  STARR 

INCANDESCENT  LAMPS 


FULL  CANDLE  POWER 
LONG  LIFE  •  LOW  PRICE 

The  "  STARR as  now  iranufactuied  with  new  and  impro\ed 
bases,  etc.,  are  unequalled.    Made  with  standard  bases 
and  of  all  voltages  and  candle  power. 


TRY        SAMPLE  UOT 


[registered 


JOHN  STARR,  SON  &  CO.,  Ltd.  -  Haliiax,  N.S. 


SPECIAL 


High  Class  Split  Clutches 
and  Couplings 


.  .  AND 


High  Class  Split  Pulleys 


FOR  ELECTRIC  POWER  PLANTS 


.  .  .  'WniTE    FOR.  FniCKS 


DODGE  WOOD  SPLIT  PULLEY  CO. 

Office:  68  KING  STREET  WEST,  TORONTO. 


VULCANIZED  FIBRE  CO.  — -xs«.o 
so.  «..u.^cTu«.Hs  0.  HARD  VULCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks  and  special  shax>es  to  order.   Colors,  Red,  Black  and.  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 
Factoru:  WILMINGTON,  DEL.  OFFICE.:  14  DEY  Sl,  NE.W  YORK. 


Jas.  St.  Charles,  Manager. 


ST.  CHARLES  &  PRIN6LE 

Omnibus  Company 

BELLEVILLE,  ONT. 
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..[immcfiRS.. 
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Kay  Electric  Works 

No.  255  James  Street  N.,  Hamilton,  Ont. 

.  .  .  MANUFACTURERS  OF  .  ,  . 

DYNAMOS 


For  Arc  and  

Incandescent  Lighting. 

MOTORS 


From  Ys  H.  P.  to  50  H.  P. 
Electro  Plating  Machines  and  General 
Electrical  Appliances.  Special  attention 


s  to  Mill  and  Factory  Lighting. 


WRITE  FOR  CIRCULARS. 


NORTHEY  MFC.  GO. 


LIMITED 


Toronto.... 

...ONTf\RIO. 


MANUFACTURERS  OF 

steam: 


AND 

F>OWER 


PUMPS 


^^^\  \_\  \^  F^^"  General  Water  Supply 

\^  \  ^\\^  \\s^;.i^'..  ff^y^fi  Fire  Protection. 

BOILER  FEED  PUMPS  AND  PUMPS  FOR  ALL  DUTIES 

CONDENSERS,  ETC. 


HIGH  CLASS  PUMPING  ENGINES 

FOR  HIGH  DUTY,  SUITABLE  FOR  TOWN  AND  CITY  WATERWORKS 


C 


Street  Cars 


OUR  SPECIALTY 


Ttol  i 

We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 


Pf\TTERaON  6c  GORBIN, 

.ST.  CATHARINES,  ONT. 


TELEPHONES 


THE  ''T.  W.  NESS" 

Automatic  

 Telephone 

Patented 

Canada,  Sept.  12. h,  1893. 
United  States,  Sept.  iqth,  :893. 
Great  Britain,  Sept.  iglh,  1893. 
France,  Sept.  ig'.h,  1893. 

Specially  Designed  for  Warehouse 
and  Factory  Use, 

Send  for  new  catalogue  No.  7. 

SAMPLE  LETTER. 

Montreal,  Oct.  10,  1893. 
Messrs.  T.  W.  Ness  &  Co., 

749  Craig  St.,  Montreal,  P.  Q. 
Dear  Sirs  : — In  reply  to  yours  of 
the  9th,  we  beg  to  say  that  we  have 
used  one  of  your  Automatic  Tele- 
phones for  some  time,  and  find  it 
satisfactory  in  every  respect. 

Yours  truly,  Green  &  SONS  Co 

T.  W.  NESS  &  CO. 

749  Craig  St  -  MONTREAL. 
Toronto  Branch:  106  King  St.  W. 
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THOMAS  A.  EDISON. 

We  present  as  a  frontispiece  to  this  number  of  the  ELECTRI- 
CAL News  an  excellent  portrait  of  Thomas  A.  Edison,  the 
famous  electrical  discoverer  and  inventor.  Mr.  Edison,  who  is 
of  Dutch  extraction,  was  born  in  Erie  County,  Ohio.,  46  years 
ago.  Owing  to  reverses  which  overtook  his  familv,  he  was  at 
an  eaily  age  obliged  to  seek  his  own  living.  He  began  his 
business  career  as  a  newsbov  on  the  Grand  Trunk  railway  and 
while  thus  employed  commenced  studying  and  experimenting 
in  chemistry.  At  seventeen  years  of  age  he  is  said  to  have  be- 
come one  of  the  most  expert  telegraphers  on  the  railroad.  The 
history  of  his  greatest  achievement,  the  incandescent  electric 
lamp,  and  the  legal  b-atles  which  he  has  had  to  fight  to  maintain 
his  rights  as  the  inventor,  will  be  fresh  in  the  minds  of  our 
readers.  The  inventive  character  of  Mr.  Edison's  mind  can  be 
judged  by  the  fact  that  he  has  been  granted  no  less  than  720 
patents,  while  in  addition  he  has  150  applications  on  file. 


THE  BEST  RESISTANCE  FOR  THE  RECEIVING  INSTRU- 
MENT ON  A  LEAKY  TELEGRAPH  LINE.  * 

By  Prof.  W.  E.  Ayrton,  F.  R.  S.,  and  C.  S.  Whitehead,  M.  A. 

I.  If  there  be  a  single  earth  fault  at  any  one  point  of  an  other- 
wise good  telegraph  line,  P  O  (Fig.  1),  it  is  easy  to  prove  that  the 
best  resistance  to  give  the  receiving  instrument  at  either  end  of 
the  line  is  equal  to  the  apparent  resistance  of  the  line  tested  from 
that  end  when  put  to  the  earth  at  the  other  end  through  a  resist- 
ance equal  to  that  of  the  signalling  battel  y  at  that'end.  For  ex- 
ample, if  we  desire  to  know  what  should  be  the  value  of  the 


Earth 
Fic.  1. 
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resistance  of  the  receiving  instrument  at  the  Q  end,  the  line 
must  be  tested  from  the  Q  end  "(Fig.  2)  when  put  to  the  earth  at 
the  P  end  through  a  resistance,  b,  equal  to  that  of  the  signalling 
battery  usually  employed  at  that  end. 

And  the  magnetic  effect  produced  by  an  electro-magnet  of 
given  size,  shape,  and  construction  is  proportional  to  the  product 
of  the  current  into  the  square  root  of  the  resistance  of  the  wire 
with  which  the  coil  is  wound.  Therefore  it  follows  that  the 
magnetic  effect  of  the  receiving  instrument  at  Q  is  proportional 
to  A  si  <!i  and  this  has  a  maximum  when  q  is  equal  to  the  ap- 
parent resistance  of  the  line  tested  from  the  Q  end  and  put  to 
earth  at  the  P  end  through  a  resistance  b. 

2.  During  the  course  of  some  lectures  at  the  Guilds  Central 
Technical  College  last  year  on  faults  on  telegraph  lines,  the 
question  arose  whether  the  above  result  was  universally  true  for 
a  distributed  leak  all  along  the  line,  or  only  for  a  single  earth 
fault  ;  and,  if  this  solution  were  not  generally  true,  then  what 
was  the  best  resistance  to  give  to  the  receiving  instrument  at  the 
end  of  a  telegraph  line  the  leakage  along  which  fo'lowed  any 
law.  The  complete  solution  of  this  question  shows  that  when 
the  line  is  uniformly  leaky  the  receiving  instrument  ought  to 
have  a  resistance  equal  to  the  apparent  resistance  of  the  line 
when  tested  at  the  receiving  end  and  put  direct  to  earth  at  the 
sending  end. 

The  resistance  of  the  signalling  battery  does  not  in  this  case 
appear  in  the  best  value  to  give  to^,  but  that  arises  from  the  fact 
that,  whereas  when  we  are  dealing  with  a  single  earth  fault  we 
assume  that  the  signalling  battery  had  a  fixed  E.  M.  F.  and  a 
fixed  resistance,  here  we  have  assumed  that  the  potential  of  the 


sending  end  of  the  line,  was  kept  constant.  Now  this  is  the 
same  thing  as  supposing  that  the  signalling  battery  of  fixed  E. 
M.  F.  has  an  extremely  low  internal  resistance.  The  two  re- 
sults are  therefore  the  same. 

If  the  distributed  leak  follow  any  law,  the  general  differetitial 
equation  cannot  be  integrated,  and  we  must  deal  with  the  pro- 
blem of  determining  the  best  resistance  to  give  to  the  receiving 
instrument  at  the  end  of  the  leaky  telegraph  line  without  actually 
integrating  equation,  and  withought  expressing  in  an  explicit 
form  the  value  of  the  current  that  passes  through  the  receiving 

*  Abstract  of  a  Paper  read  before  the  Institute  of  Electrical  Engineers. 


instrument.  The  Paper  shows  by  an  elaborate  mathematical 
calculation  that,  whatever  be  the  nature  of  a  leak  on  a  telegraph 
line — whether  the  leak  be  a  single  one,  or  be  distributed  along 
the  line  according  to  any  law  of  distribution — the  same  rule 
holds  true  for  the  best  resistance  to  give  the  receiving  instru- 
ment, viz.,  the  receiving  instrument  at  either  end  should  have  a 
resistance  equal  to  the  apparent  resistance  of  the  line  when 
tested  from  that  end  and  put  direct  to  earth  at  other  end. 


THE  HAMILTON  PUMPING  ENGINES. 

Hamilton,  Ont.,  June  14th,  1894. 

Editor  Electrical  News. 

Sir, — There  has  been  a  great  deal  said  of  late  about  the 
Hamilton  pumping  engines.  I  took  a  trip  to  see  them,  and 
think  the  less  said  about  them  the  better.  They  look  as  though 
they  had  been  at  war  with  something.  If  they  have  not  broken 
down  what  have  all  the  iron  straps  been  put  on  them  for  ? 
As  for  the  test,  like  many  another  made  in  this  city,  it  was  of  a 
kind  which  any  capable  man  should  be  ashamed  to  have  any- 
thing to  do  with.  Can  any  one  point  me  to  a  first-class  engine 
made  in  Hamilton  in  twenty  years,  with  one  exception  ?  I  know 
there  has  been  a  great  deal  said  in  favor  of  the  engines  made 
and  sold  here,  but  if  one  of  them  should  be  loaded  to  its  rated 
capacity,  there  would  be  witnessed  lots  of  fun.  We  expect  to 
see  a  first-class  engine  turned  out  of  Hamilton  in  a  few  days. 
In  the  meantime  let  us  have  a  rest  from  the  Hamilton  pumps. 
What  with  pumps,  engines,  parks  and  mountain,  we  are  a  laugh- 
ing stock  for  the  countrv. 

Yours  truly, 

"Oil  Can." 


MOONLIGHT  SCHEDULE  FOR  JULY. 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of 
Hours. 

H.M. 

H.M. 

I  

P.  M.  7.50 

A.  M. 

340 

7.50 

2  

n 

7.50 

II 

340 

7.50 

3  

II 

7.50 

II 

340 

7.50 

4  

M 

7.50 

II 

340 

7.50 

5  

II 

7.50 

II 

340 

7.50 

6  

II 

7.50 

II 

340 

7.50 

7  

II 

8.50 

II 

340 

6.50 

8 

II 

9.50 

II 

340 

5.50 

9  

II 

I0.20 

II 

340 

5.20 

10  

II 

I  I. GO 

II 

340 

4.40 

II  

II 

11.30 

\ 

12  

II 

340 

j  4.10 

13  

A.M.  12.30 

II 

3-'^o 

3.20 

14  

II 

1. 00 

II 

3-5° 

2.50 

15  

II 

1.40 

II 

3-50 

2.10  • 

16  

No 

light. 

No 

light. 

17  

No  light. 

No 

light. 

18  

No 

light. 

No 

light. 

19  

P.  M.  7.40 

P.  M. 

10. 10 

2.30 

20   

II 

7.40 

II 

10.40 

3.00 

21  

II 

7.40 

II 

1 1. 00 

3.20 

22  

II 

7.40 

II 

I  [.30 

3-50 

23  

II 

7.40 

II 

12.00 

4.20 

24  

II 

7.40 

A.  M. 

12.20 

4.40 

25  

II 

7.40 

II 

12.50 

5.10 

26 

II 

7.40 

II 

J.  10 

5-3^ 

27  

II 

7.40 

II 

1.30 

S.50 

28 

II 

7.30 

II 

2.20 

6.50 

29  

II 

7-30 

II 

3.20 

7.50 

.30  

II 

7-30 

II 

4.00 

8.30 

31  

II 

7-30 

II 

4.00 

8.30 

Total, 

1 52.00 

CAUSES  OF  EXPLOSIONS. 

The  causes  of  explosions  may  be  summed  up  in  one  sentence, 
namely,  lack  of  strength  to  withstand  the  pressure.  This  want 
of  strength  may  be  due  to  faulty  construction,  but  as  a  rule 
it  is  due  to  some  acquired  weakness,  unknown  simply  because 
unlocked  for.  Weakness  results  from  unequal  heating,  which 
produces  unequal  expansion,  from  corrosion,  improper  setting, 
scale,  low  water  and  want  of  circulation.  It  may  not  always 
be  possible  to  avoid  unequal  heating,  as  for  example,  in  getting 
up  steam  many  boilers  will  be  hotter  in  some  parts  than  in 
others,  but  scale  can  be  prevented  by  "  boiler  compounds," 
and  low  water  by  a  little  care.  In  some  types  of  boilers  no 
provision  is  made  for  water  circulation,  and  unequal  heating  is 
bound  to  occur.  A  thorough  inspection  from  time  to  time 
will  inform  the  engineer  if  his  boiler  is  weakened  by  it,  but 
the  best  plan  is  to  use  some  othei  type.  To  sum  up,  the  engin- 
eer must  understand  and  act  upon  the  motto,  "eternal  vigilance 
is  the  price  of  safety." — Safety- Valve. 


The  receipts  of  the  Montreal  Street  Railway  for  May  were  (he  largest 
since  the  adoption  of  the  electrical  system,  amounting  to  $85,000,  an  in- 
crease of  $25,000  over  the  corresponding  month  of  last  year. 
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LINING  UP  AN  ENGINE. 

Bv  W.  E.  Crank. 

Engineers  are  often  bothered  by  the  pounding  of  their 
engines,  and  as  pounding  can  be  heard  by  everyone  in  the 
neighborhood,  it  is  very  annoying.  Theie  are  many  things 
that  cause  pounding,  so  that  in  some  engines  the  cure  of  it  is 
quite  a  complex  subject.  Being  out  of  line  is  the  general 
cause.  Either  the  shaft  is  not  in  line  with  the  cylinder,  or  the 
crank  pin  is  not  put  in  straight,  or  something  else  of  the  kind 
is  the  matter.  A  high  speed  engine  perfectly  in  line  will  be  very 
apt  to  pound  with  a  light  load,  unless  there  is  considerable  de- 
pression, owing  to  the  heaviest  thrust  coming  on  the  end  instead 


n 


of  the  commencement  of  the  stroke.  The  thrust  is  caused  by 
the  momentum  of  the  moving  parts.  To  ascertain  if  an  en- 
gine is  in  line,  the  back  cylinder  head  should  be  taken  off,  the 
piston,  piston  rod,  and  cross-head  should  be  taken  out  of  the 
way,  and  a  line  A  A,  Fig.  i,  should  be  put  through  the  cylinder 
and  extended  beyond  the  crank.  To  hold  this  line  in  the 
cylinder  we  take  a  strip  of  board.  A,  Fig.  4,  and  bore  a  couple 
of  holes  to  fit  over  two  of  the  studs  at  the  end  of  the  cylinder, 
and  in  the  center  of  the  board  vve  bore  a  larger  hole,  say  i  % 
or  \yi  inches  in  diameter,  and  attach  the  cord  to  a  little  stick 
B,  that  stretches  across  the  hole.  The  sttain  on  the  cord  will 
hold  this  in  position,  and  it  can  be  readily  shifted. 

In  front  of  the  crank  set  up  an  upright,  A  A,  Fig.  5,  with  a 
hole  in  it  and  a  stick  B  across  it.  The  hole  should  be  in  line 
with  the  middle  of  the  crank  pin.  The  cord  used  for  this  pur- 
pose should  be  strong  and  small,  and  should  be  made  of  some- 
thing that  will  stretch  perfectly  straight.  A  silk  hair  line,  such 
as  is  used  by  fishermen  for  fly  fishing,  is  the  best.  Some 
men  use  annealed  wire,  but  wire  gets  hard  and  stiff,  and  kinks 
get  in  it  which  can  never  be  perfectly  straightened,  and  one  of 
these  kinks  is  very  apt  to  come  where  you  want  a  perfectly 
straight  line.  Wire  is  not  recommended.  Be  sure  that  the 
stuffing  box  K,  Fig.  i,  is  perfectly  clean.  Attach  one  end  of 
the  cord  to  the  stick  B,  Fig.  4,  and  the  other  end  to  the  other 
stick.  The  cord  should  then  be  drawn  so  tight  as  to  be  perfect- 
ly straight.  It  can  be  tightened  by  turning  the  stick  B  over 
and  over.  To  center  the  string  cut  a  stick  a  trifle  over  one- 
half  the  diameter  of  the  cylinder  in  length,  and  try  the  cord  in 
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the  end  of  the  cylinder,  cutting  off  the  caliper  stick  as  occasion 
requires,  until  the  cord  is  exactly  in  the  center  of  the  cylinder. 
Then  get  a  shorter  stick  and  try  in  the  stuffing  box,  moving  the 
end  of  the  cord  that  is  beyond  the  crank  until  the  cord  is 
centered  in  the  stuffing  box.  Then  go  to  the  back  end  of  the 
cylinder  and  try  that  again,  and  so  on  from  one  to  the  other 
until  the  line  is  exactly  in  the  center  in  both  ends  of  the  cylinder. 
There  is  now  a  line  to  work  from  to  bring  everything  straight 
with  the  cylinder. 

The  first  thing  is  to  find  out  if  the  guides  are  in  line.  Take 
a  stick  (Fig.  10)  with  one  side  straight.  Bore  a  small  hole  in 
it  and  put  in  a  second  stick,  as  shown  in  the  cut  so  that  it  will 
be  held  snugly  but  will  still  be  loose  enough  to  be  easily  moved. 
Set  this  stick  against  the  edge  of  the  guides  at  I  and  J,  Fig.  6, 
and  move  the  small  stick  up  to  just  touch  the  line.  The  end 
of  this  stick  should  be  sharpened  so  as  to  bring  a  small  surface 
to  the  line.  If  the  guides  are  in  line,  the  stick  should  just 
touch  the  line  when  tried  at  both  ends.  If  they  are  not  in  line 
it  will  touch  the  line  at  only  one  end.  If  that  is  the  case  there 
is  but  one  remedy,  and  that  is  to  swing  the  cylinder  around  and 
put  in  strips  of  brass  at  L,  Fig.  i,  as  this  is  the  place  that  the 
guides  are  usually  out.  This  is  quite  a  job  and  requires  some 
time  and  considerable  patience.  It  is  occasionally  necessary  to 
shim  the  cylinder  up  on  the  other  side.  The  line  will  now 
have  to  be  set  over  again  until  it  is  once  more  straight  with  the 
cylinder  and  guides.  Fig.  7  is  a  cross  section  of  the  guides 
through  the  line  XX,  Fig.  6.  A  plump  line  suspended  from 
point  P  will  tell  if  the  guides  are  perpendicular.  If  not,  the 
bed  should  be  swung  over,  or  around,  until  they  are.  In 
case  this  cannot  be  done,  either  the  cross-head  will  have  to  be 
changed  in  the  shoes,  or  the  shoes  themselves  changed  so  as  to 
run  straight  in  the  guides,  and  at  the  same  time  bring  the 
cross-head  pin  level.    Knowing  the  style  of  cross-head  it  would 


be  easy  to  tell  how  to  do  this.  It  is  a  very  good  test  for  an 
engineer's  judgment. 

The  next  thing  to  consider  is  the  crank.  Cut  a  small  stick 
that  will  just  fit  into  the  crank,  and  mark  a  line  across  the 
center.  Bring  the  crank  pin  up  under  the  line  till  it  touches, 
and  note  whether  the  line  crosses  the  mark  on  the  stick,  or 
how  much  of  it  is  out  ;  and  then  turn  the  crank  around  and 
bring  the  pin  up  under  the  line  on  the  other  side.  Note  how 
much  it  is  out  on  that  side,  and  if  out,  whether  it  is  on  the 
same  side  of  the  mark  as  before,  or  on  the  opposite.  If  on  the 
side,  it  shows  that  the  center  of  the  pin  is  not  in  line  with 
the  cylinder,  and  the  shaft  must  be  shoved  endwise  until  the  line 
crosses  it  at  the  middle.  If  the  con- 
struction of  the  engine  will  not  allow  this 
with  the  means  at  hand,  take  off  from  the 
side  of  the  crank-pin  boxes  the  amount 
that  the  line  shows  that  it  is  out.  Then 
fit  pieces  of  brass  on  the  other  side  of 
the  crank-pin  boxes  to  make  up  what  has 
been  taken  off.  If  the  boxes  can  be  re- 
cessed for  these  pieces,  all  the  better  ; 
but  if  not,  they  can  be  fastened  in  with 
pins.  If  the  line  is  on  one  side  of  the  mark  when  the  crank  is 
on  the  center,  and  on  the  other  side  when  on  the  other  center, 
it  shows  that  the  shaft  is  not  square  with  the  cylinder,  in  which 
case  the  outer  end  of  the  shaft  should  be  swung  around  to  bring 
it  straight  with  the  line.  If  it  should  happen  that  the  shaft 
could  not  be  moved  at  that  time,  the  distance  that  it  must  be 
moved  can  be  calculated,  and  then  it  can  be  done  any  time 
afterwards. 

Suppose  that  Fig.  8  is  a  shaft  and  crank.  It  is  plain  that  as 
the  distance  from  the  angle  to  i,  in  either  direction,  is  the  same, 
moving  one  of  these  points  a  certain  distance  will  move  the 
other  one  the  same  distance  ;  but  if  we  double  the  distance  to 
one  of  them,  carrying  us  to  2,  then  we  should 
move  2  twice  the  distance  that  we  should 
I  ;  so  that  to  find  the  distance  we  should 
move  the  end  of  the  shaft  we  must  divide 
the  length  of  the  shaft  up  to  the  outer  pillar 
block  by  the  length  of  the  crank  (not  the 
length  of  the  stroke),  and  multiply  the  re- 
sult by  the  distance  that  the  line  is  out 
from  the  mark  on  the  pin.  For  instance,  if 
the  mark  on  the  pin  is  out  1-16,  the  shaft 
2^2  feet  long,  and  the  crank  one  foot  long,  ^ 
we  multiply  the  1-16  by  2}i,  which  makes 
5-32  that  the  outside  pillar  must  be  moved.  To  find  if  the  shaft 
is  level,  place  the  crank  upright  and  suspend  the  plumb  line 
down  over  the  end  of  the  pin,  and  then  turn  the  crank  down 
and  note  how  much  it  is  out.  A  similar  calculation  will  give  the 
amount  the  end  of  the  shaft  must  be  raised  or  lowered.  To 
determine  if  the  crank  pin  is  straight  with  the  shaft  would  be 
an  easy  matter  if  the  face  of  the  crank  was  flat ;  but  as  a 
general  thing,  when  the  shaft  is  finished  it  is  left  uneven,  as 
can  be  seen  by  putting  on  a  steel  straight  edge.  Even  if  the 
face  is  flat  it  is  possible  that  it  is  not  square  with  the  shaft. 
To  determine,  then,  if  the  pin  and  shaft  are  parallel  take  two 
thin  blocks  C  C,  Fig.  2,  and  a  straight  edge  D,  and  hold  them 
in  position  by  the  stick  E  placed  against  any  handy  support. 
The  blocks  C  C  should  be  placed  against  the  end  of  the  shaft 
the  same  distance  from  the  center.  The  straight-edge  D  will 
then  be  at  right  angles  to  the  shaft,  and  a  square  placed 
against  the  face  of  it  and  against  the  pin  will  show  if  the  pin 
is  straight  one  way.  To  determine  if  it  is  straight  the  other 
way,  place  the  blocks  C  C  and  the  straight-edge  D  in  a 
horizontal  position,  suspend  two  plumb  lines,  F  F,  over  the  pin, 
as  shown  in  Fig.  3,  and  run  the  square  H  along  the  straight- 
edge to  the  lines,  when  it  should  touch  both  lines.  Should 


the  pin  become  loose  in  the  hole,  and  it  be  necessary  to  bore 
out  the  hole  before  putting  in  another  pin,  the  boring  can 
be  set  in  the  same  way. 

It  should  be  remembered  that  a  crank-pin  wears  only  on  one 
side,  and  also  that,  if  it  has  been  out  of  line,  one  end  may  be 
worn  more  than  the  other.  This  can  be  ascertained  by  caliper- 
ing,  and  if  the  pin  is  not  straight  the  difference  must  be  allowed 
for,  according  to  the  circumstances  of  the  case  in  hand.  When 
the  brasses  have  been  babitted,  there  will  be  a  small  ring  on 
each  end  of  the  pin  that  will  not  be  worn.  Pounding  is  some- 
times caused  by  the  piston  running  over  the  ports,  as  shown  in 
Fig.  9.  The  piston  may  then  be  thrown  to  one  side,  or  raised 
up  from  the  bottom,  even  when  the  steam  enters  the  top. 
When  such  is  the  case,  nothing  can  be  done  except  to  make 
the  piston  fit  the  cylinder  as  well  as  possible.  Fig.  1 1  is  a 
caliper  stick  for  setting  the  line,  and  can  be  whittled  out  of 
any  handy  piece  of  pine. 
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The  thirteenth  annual  meeting  of  Railway  Superintendents  of 
Telegraph  of  the  United  States  ind  Canada  assembled  in  Detroit 
on  June  13th.  A  number  of  interesting  papers  were  incltided 
in  the  programme.  It  was  decided  to  hold  the  next  convention 
in  Montreal  on  June  14th,  1895. 


Printers'  Ink  compares  an  advertisement  to  an  electric  cur- 
rent. The  newspaper  is  the  switchboard.  The  advertisement 
is  the  operator.  When  the  advertiser  would  electrify  the  public 
he  manipulates  the  switchboard,  and  the  powerful  current  which 
he  so  thoroughly  controls  enlivens  the  community  and  often 
shocks  or  even  kills  a  competitor. 


Some  gentlemen  at  Rat  Portage  recently  solicited  from 
managers  of  electric  lighting  companies  throughout  Canada, 
details  of  cost,  etc.,  of  operation  of  central  stations.  The  re- 
quest was  accompanied  by  the  promise  that  to  those  who  re- 
sponded favorably  to  the  request  for  information,  a  copy  of  the 
statistics  thus  gathered  and  to  be  compiled  would  be  furnished. 
The  paities  interested  are  enquiring  why  this  promise  has  not 
been  fulfilled. 


A  representative  of  The  Electrical  News  who  recently 
visited  Iroquois,  Ont.,  was  surprised  to  find  the  town  enveloped 
in  darkness  after  nightfall.  He  was  still  more  surprised  to  learn 
that  there  is  lying  idle  in  the  town  a  complete  electric  lighting 
equipment.  The  town's  financial  condition  not  being  as  favor- 
able as  could  be  desired,  the  Council  have  been  cutting  down 
expenses,  and  have  refused  to  spend  the  money  sufficient  to  light 
the  streets.  The  lighting  company  have  offered  to  supply  ten 
2000  c.  p.  arc  lamps  at  the  ejsceedingly  low  price  of  $40  per  lamp 
per  year.  It  is  very  doubtful  economy  to  rob  the  town  of  its 
attractiveness  and  the  citizens  of  their  comfort  for  the  purpose 
of  effecting  so  small  a  saving.  This  is  the  view  of  a  majority  of 
the  taxpayers.  This  case  serves  to  illustrate  what  a  pleasant 
and  profitable  business  it  sometimes  is  to  supply  electric  light 
to  municipalities. 
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The  Dominion  Government  will  be  asked  to  make  a  grant  of 
money  towards  defraying  the  cost  of  a  Dominion  Exhibition  in 
Toronto  in  1895.  The  so-called  Dominion  Exhibitions  which 
have  been  lield  in  the  past  have  not  even  in  a  moderate  degree 
been  representative  of  Canadian  progress.  An  Exhibition  which 
should  be  truly  Dominion  in  character  would  be  likely 
to  result  in  adding  to  the  population  and  business  of  the  coun- 
try. .Something  of  the  kind  is  needed  at  the  present  stage  in 
our  history,  and  we  therefore  hope  the  Federal  and  Provmcial 
Governments  will  liberally  assist  the  Toronto  Board  of  Trade, 
the  Industrial  Exhibition  Association  and  others  interested,  in 
bringing  the  project  to  a  successful  issue. 


The  effort  of  a  company  to  secure  the  passage  of  a  Bill 
through  the  Dominion  Parliament  giving  them  the  right  to  con- 
struct an  elevated  railway  through  certain  of  the  principal  streets 
of  Montreal,  was  nullified  by  the  determined  opposition  of  the 
citizens.  The  Bill,  as  it  passed  the  Kouse,  provides  that  before 
construction  shall  begin,  compensation  shall  be  made  to  the 
owners  of  property  which  would  be  damaged  in  value  by  the 
carrying  out  of  the  enterprise.  This  provision  of  the  Bill  will  it 
is  believed  be  sufficient  to  stop  the  further  progress  of  the 
scheme.  In  a  city  of  compact  area  like  Montreal,  there  does 
not  appear  to  exist  the  slightest  necessity  for  an  elevated  stieet 
railroad.  The  electric  street  cars  answer  all  the  requirements, 
and  in  placing  property  owners  beyond  the  reach  of  possible 
blackmail.  Parliament  has  done  an  act  of  simple  justice. 
There  has  been  too  much  juggling  with  public  franchises  of  late 
in  the  city  of  Montreal. 


Amongst  the  necessaries  of  life  the  telephone  has  taken  its 
place,  and  as  such  it  is  interesting  to  compare  its  cost  to  the  user 
in  different  countries.  In  Austria-Hungary,  where  the  state 
telephones  cover  the  whole  country  outside  of  Vienna,  there  is 
an  installation  charge  of  $25  and  an  annual  rental  of  $25  more. 
Switzerland  has  gradually  reduced  the  charge  until  now  it  is 
about  $16  per  annum.  In  France,  telephones  are  managed  by 
the  state,  and  the  charges  are  $40  for  towns  with  over  25,000 
inhabitants,  and  $30  for  smaller  towns.  In  Italy,  for  ordinary 
sized  to-vns,  the  cost  is  from  $25  to  $30.  In  Sweden,  where  the 
telephone  is  very  generally  used,  there  is  an  extensive  system  of 
state  telephones  charging  $22,  whilst  in  the  smaller  towns  the 
rates  of  private  local  companies  are  as  low  as  $8.  In  Norway 
the  cost  varies  accordmg  to  the  size  of  the  town,  from  $11  to 
$12,  and  in  Spain  from  $15  to  $55.  Holland  has  a  Bell  Tele- 
phone Co.  which  almost  monopolizes  the  business,  and  the  cost 
ranges  from  $50  in  the  large  towns  to  $25  in  those  of  about  30,- 
000  inhabitants,  and  to  $20  in  still  smaller  towns.  In  Belgium 
the  charges  are  from  $25  to  $30.  In  Denmark  the  Copenhagen 
Telephone  Co.,  which  connects  by  telephone  cable  with  the 
Swedish  system,  charges  $41  annual  subscription.  In  the  pro- 
vincial towns  the  cost  varies  from  $7.50  to  $21.  Finally,  in 
England  a  telephone  in  London  costs  $100  annually,  and  in  other 
towns  from  $40  to  $50.  In  comparison  with  these  prices  we  in 
Canada  have  nothing  to  complain  of  with  $45  per  annum  for  an 
office  telephone  and  $25  for  a  house  telephone  in  a  city  the  size 
of  Toronto. 


The  project  of  a  wire  rope  tramway  across  the  Niagara 
gorge,  which  sought  incorporation  this  session  at  Ottawa,  draws 
attention  to  the  increase  of  late  years  in  the  use  of  this  method 
of  transportation,  which  after  suffering  the  usual  vicissitudes  of 
all  new  engineering  enterprises,  has  survived  the  dangers  of 
ignorant  childhood  and  stormy  youth,  and-  now  in  about  ihe 
fortieth  year  of  its  existence,  seems  to  have  found  its  place  in 
life,  and  bids  fair  to  enter  upon  a  vigorous  manhood.  The 
sphere  of  usefulness  which  seems  particularly  its  own  is  that  of 
transporting  such  materials  as  ores,  clay  and  coal,  etc.,  over 
rough  and  hilly  country  where  a  surface  or  trestle  road  would 
be  very  costly,  or  where  grades  have  to  be  surmounted  which 
would  be  impossible  with  ordinary  traction  by  friction  of  driving 
wJieels.  It  also  finds  a  useful  place  in  the  carriage  of  such  ma- 
terials as  already  mentioned  across  rivers.  Of  the  two  methods, 
the  "  single  rope  "  system  in  which  single  endless  rope  is  kept 
in  motion  over  guide  sheaves  and  serves  both  to  support  and 
convey  the  buckets,  and  the  "fixed  rope"  system  in  which  alight 
endless  traction  rope  hauls  trolleys  running  on  stationary  cables 


as  rails,  the  latter  method  has  generally  survived  as  the  fittest. 
Much  thought,  skill  and  labor  has  gone  to  produce  its  successful 
simplicity.  The  speed  is  from  3  to  4  miles  per  hour.  Clear 
spans  of  1200  to  1700  feet  are  not  uncommon,  and  one  line  has  a 
clear  span  of  2250  feet  at  an  incline  of  45  degrees,  carrying  down 
loads  of  1200  lbs.  at  each  trip.  This  last  is  maiked  as  a  gravity 
road,  the  descending  loaded  bucket  hauling  up  an  empty. 
These  lines  ordinarily  do  not  exceed  a  mile  in  length,  though 
there  is  one  a  little  over  three  miles  long  which  has  a  daily 
capacity  of  750  tons.  There  are,  however,  no  long  spans  on 
this  line  and  only  240  feet  difference  of  level  between  loading 
and  discharge  terminals,  an  average  grade  of  only  i  yi  per  cent. 
The  entire  operating  expenses  of  this  line  per  annum,  including 
depreciation,  taxes,  etc.,  are  stated  at  6  cents  per  ton  mile  for 
about  200,000  tons  carried.  For  this  distance  and  easy  grade 
it  is  not  clear  that  electric  telpherage  might  not  have  been 
better.  For  wire  rope  tramways,  where  the  grades  are  heavy  or 
the  line  short,  the  traction  cable  has  no  real  rival;  but  for  long 
distance  and  nearly  level  lines  with  short  spans,  electric  should 
beat  cable  haulage  on  overhead  railways  as  it  has  on  surface 
roads,  and  as  wire  rope  tramways  come  more  into  general  use, 
some  application  of  the  late  Fleeming  Jenkins  electric  telpherage 
system  may  well  serve  to  extend  their  economical  range. 


The  remarks  in  last  month's  Electrical  News  on  municipal 
ownership  of  lighting  plants,  have  excited  adverse  comment 
from  the  daily  press  advocating  a  city  plant  for  Toronto.  The 
gist  of  their  criticisms  is  a  sneer  at  what  they  are  pleased  to 
call  our  "  time  worn  argument "  that  a  large  civic  corporation  in 
this  country  cannot  be  trusted  to  carry  on  business  as  economi- 
cally and  efficiently  as  a  private  company.  That  this  truth  is  old 
enhances  the  discredit  it  casts  upon  the  system  of  municipal 
government  in  the  large  towns  of  this  country  and  continent.  If 
it  is  old  there  is  the  greater  need  that  it  should  be  refuted  by 
facts,  and  before  asking  for  new  opportunities  to  do  this,  it  is 
incumbent  on  the  civic  representatives  to  use  those  already  af- 
forded them.  Let  them  put  their  house  in  order  and  make 
a  creditable  record  with  what  has  been  given  them  before  they 
ask  for  more.  Is  the  history  of  the  Toronto  Waterworks  one  to 
inspire  confidence  in  our  civic  government?  And  how  are  we  to 
believe  that  this  history  will  not  repeat  itself,  when  at  the  present 
moment  with  our  comparatively  excellent  Council,  we  see  a  sound 
and  practical  scheme  for  immediate  relief  by  a  tunnel  to  the 
island,  blocked  by  a  taction  of  aldermen  who  want  to  wait  ten 
years  longer  and  pay  twenty  times  the  money  to  get  less  pure 
water  from  Lake'  Simcoe  in  the  end.  Granted  that  the  actual 
operation  of  civic  waterworks,  electric  light  and  similar  plants  is 
in  charge  of  the  permanent  officials,  one  of  the  most  important 
of  whom  is  the  City  Engineer,  and  that  the  present  incumbent 
of  that  office  is  thoroughly  capable  and  trustworthy — ^so  also 
have  been  some  of  his  predecessors,  and  there's  the  rub.  How 
many  city  engineers  has  Toronto  had  in  the  last  ten  years? 
We  do  not  suppose  that  the  most  enthusiastic  civic  advocates 
will  claim  better  business  management  by  the  city  than  by  a 
private  company  whose  existence  depends  on  good  manage- 
ment ;  and  the  plain  truth  of  the  matter  is  that  with  ecjually 
good  management  the  city  of  Toronto  would  at  best  have  just 
this  one  advantage  in  the  competition,  that  it  need  only  pay  4% 
dividends  (in  the  form  of  interest  on  debentures)  against  8%  on 
the  same  capital  that  would  be  required  from  a  piivate  corpora- 
tion. And,  with  such  a  narrow  margin  for  competition,  what  man 
in  his  senses  would  invest  in  a  business  corporation  which,  like 
the  city,  changes  its  directors  once  a  year  and  its  manager  every 
two  or  three  years  ?  In  private  life  we  don't  entrust  our  money 
to  a  concern  whose  directors  have  shown  themselves  capable 
of  dallying  with  a  so-calted  engineering  project  to  shunt  Niagara 
Falls  by  emptying  the  Georgian  Bay  into  Toronto  Harbor. 


An  English  Royal  Commission  to  inquire  into  the  subject  of 
"  Electrical  Communication  with  Lighthouses  and  Light  \"es- 
sels,"  has  recently  issued  its  second  report,  which  gives  as  an 
appendix  a  sub-report  by  Sir  Edward  Birbeck,  who  visited  Can- 
ada and  the  United  States  to  see  what  had  been  done  on  the 
subject  in  America.  He  speaks  in  very  high  terms  of  the  com- 
plete and  efficient  system  of  tele^jvaphic  communication  with 
Canadian  lighthouses,  but  adds  that  the  question  of  cable  com- 
munication with  Canadian  light  vessels  has  not  been  taken  in 
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hand  owing  to  the  necessity  of  moving  many  of  them  from  their 
stations  during  the  wmter  on  account  of  the  ice.  Cable  connec- 
tion to  a  lightship  is  a  difficult  and  costly  matter  at  best,  as  the 
sea  end  of  the  cable  must  be  securely  anchored  and  provided 
with  a  watertight  service,  kept  clear  of  the  sea  bottom,  to  allow 
the  lightship  to  swing  at  its  moorings.  Ice  and  the  necessity  of 
moving  the  vessel  would  add  greatly  increased  if  not  insuperable 
difficulties  to  direct  cable  connection.  As  a  means  of  filling  this 
gap  in  the  otherwise  very  perfect  Canadian  system  of  lighthouse 
communication,  recent  experiments  on  indirect  or  inductive'elec- 
tric  signalling  are  of  special  interest  to  us  in  Canada.  It  is  now 
some  years  since  Edison  brought  out  his  method  of  electrical 
communication  by  electrostatic  induction  without  metallic  con- 
nection, and  applied  it  to  transmitting  signals,  between  a  moving 
train  and  the  ordinary  telegraph  wires  running  beside  the 
track.  It  is  a  familiar  fact  that  when  a  condenser  of  sufficient 
capacity  is  interposed  in  a  line  conveying  a  pulsating  or  alter- 
nating current,  such  as  a  telephonic  current,  the  current  is  per- 
fectly transmitted  by  electrostatic  induction  in  the  condenser,  in 
spite  of  the  open  circuit.  Edison  simply  increased  the  distance 
between  the  plates  of  the  condenser.  In  the  case  of  the  moving 
train  the  tin  roofing  of  the  car  was  one  plate,  and  the  wire  beside 
the  track  the  other  plate.  A  conducting  sheet  hung  between 
the  masts  of  a  vessel  would  enable  it  to  signal  to  another  vessel 
similarly  equipped,  or  to  the  land  if  a  like  conducting  sheet 
were  erected  on  the  shore.  In  the  recent  experiments  referred 
to,  electromagnetic  induction  is  employed,  and  electrical  eneigy 
transmitted  between  two  separated  wires  on  the  same  principle 
as  in  a  Ruhmkorfif  coil  or  an  ordinary  alternating  current  con- 
verter ;  the  only  difference  being  that  the  primary  and  second- 
ary wires  are  separated  by  hundreds  of  feet  instead  of  by  frac- 
tions of  an  inch.  Mr.  Preece  has  been  experimenting  between 
two  parallel  lines  of  wire,  and  Mr.  Stevenson  between  two  coils. 
A  trial  system  of  the  coil  variety  is  being  put  up  to  establish 
communication  between  the  North  Unst  lighthouse  and  the 
shore,  half  a  mile  distant.  For  lightships  the  method  would  be 
to  lay  out  from  shore  a  cable,  and  coil  it  on  the  sea  bottom  in  a 
circle  of  large  enough  diameter  that  the  lightship  swinging  at  its 
moorings  may  always  be  within  the  circle,  the  second  coil  bemg 
on  board  the  vessel  itself. 


MUNICIPAL  LIGHTING. 

Elsewhere  in  this  issue  we  print  the  report  of  Secretary 
McGowan  of  the  Toronto  Fire  and  Light  Department  on  the 
probable  cost  of  operating  a  municipal  lighting  plant.  It  ap- 
pears that  City  Engineer  Keating  was  requested  to  make  the 
estimate  in  the  first  place,  and  did  so.  But  having  had  no  ex- 
perience in  electric  lighting  he  had  to  depend  for  his  informa- 
tion, as  is  usual  in  such  cases,  on  parties  whose  interest  it  was 
to  have  a  city  plant  established  regardless  of  what  it  might  after- 
wards cost  to  maintain.  The  matter  properly  belonged  to  the 
Fire  and  Light  Department,  so  as  there  was  some  doubt  as  to 
the  correctness  of  the  Engineer's  figures,  Mr.  McGowan  was  in- 
structed to  report  on  the  estimate.  It  is  fortunate  for  both  the 
taxpayers  and  electric  light  companies  that  Mr.  McGowan,  who 
has  had  charge  of  the  city  lighting  for  ten  years  past,  is  both  an 
expert  in  those  matters,  and  also  an  honest  and  fearless  man 
who  is  prepared  to  do  his  whole  duty  regardless  of  aldermanic 
interference  or  adverse  criticism  of  the  press.  We  leave  it  to 
any  of  our  practical  readers  to  say  whether  the  estimate  is  not  a 
fair  one,  and  thoroughly  within  the  mark  for  a  municipal  plant. 
The  wages  are  based  upon  what  the  city  is  now  paying  for  simi- 
lar kinds  of  labor,  and  the  number  of  employees  on  what  would 
be  necessary  for  a  plant  run  by  a  private  company,  to  say  noth- 
ing of  the  extra  cost  that  would  be  entailed  by  pitchforking  into 
office  the  numberless  parasites  that  it  seems  to  be  necessary 
shall  always  feed  on  the  body  politic.  The  cost  of  2000  candle 
power  lights  as  supplied  by  the  Toronto  Electric  Light  Com- 
pany is  $io8  per  year  for  1000  lights  ;  Mr.  McGowan's  estimate 
is  $103.85  each  for  1300  lights.  There  is  not  an  electric  light 
company  in  existence  who  would  not  willingly  take  for  their  pay 
the  actual  cost  price  to  their  municipality,  being  content  to  take 
for  their  profit  the  difference  between  skillful,  independent  and 
economical  management  and  the  corrupt  and  extravagant  meth- 
ods of  the  average  ward  politician.  The  item  in  Mr.  McGowan's 
estimate  that  has  provoked  the  most  opposition  is  the  amount 
for  taxes.    The  irate  socialist  says  :  "  What  is  the  use  of  placing 


this  in — you  can't  tax  civic  property."  Certainly  not,  but  you 
can  and  will  lose  the  amount  which  the  electric  companies 
are  now  taxed  if  you  destroy  their  property  ;  and  in  all  con- 
science, in  Toronto  that  tax  is  high  enough.  There  is  another 
item  that  the  Secretary  has  omitted,  which  would  also  be  a 
proper  charge  against  a  municipal  plant,  and  that  is  rebates 
charged  for  lights  out.  It  is  unavoidable,  even  with  the  best 
known  appliances,  that  lights  should  sometimes  fail.  Lightning, 
sleet  storms,  accidents  to  wires  through  crosses,  or  from  falling 
trees,  and  from  numberless  other  causes.  These,  whereas  in  the 
case  of  Toronto,  the  policemen  report  the  lights  that  are  out, 
amount  to  quite  an  iiem  during  the  course  of  a  year.  Not  only 
would  a  municipal  plant  lose  the. benefit  of  this,  but  the  service 
would  not  be  as  effective,  there  being  no  incentive  to  attain  per- 
fection to  save  this  item  of  expense.  It  is  evident  to  those  who 
peruse  the  City  Engineer's  estimate  that,  from  the  entire  omis- 
sion of  important  items  of  expense,  such  as  globes,  &c.,  that  it 
is  not  a  reliable  one,  and  should  therefore  give  place  to  the  more 
thorough  one  of  the  Fire  Department  Secretary.  We  commend 
with  much  pleasure  the  study  of  the  report  to  our  electrical 
friends,  and  to  politicians  afflicted  with  the  prevailing  craze  for 
municipal  ownership. 


CANADIAN  ELECTRICAL  ASSOCIATION. 

A  WELL  attended  meeting  of  the  Executive  Committee  of  the 
above  Association  was  held  in  Toronto  on  June  25th.  Several 
new  members  were  elected.  Some  eight  or  nine  gentlemen 
prominent  in  electrical  circles  have  consented  to  prepare 
papers  of  interest  to  students  and  workers  in  the  various  de- 
partments of  the  electr'cal  field,  for  the  annual  meeting  to  be 
held  in  Montreal  in  September.  The  exact  date  of  the  conven- 
tion will  be  fixed  shortly.  It  will  probably  be  between 
the  20th  and  30th  of  September.  The  meetings  will  be  held  in 
the  Mechanics'  Institute,  will  occupy  three  days,  and  promise 
to  be  very  full  of  interest.  A  committee  was  appointed,  com- 
prising chiefly  members  of  ]:he  Executive  resident  in  Montreal, 
to  further  the  arrangements.  The  Executive  expect  to  be  able 
to  secure  from  the  railways  such  favorable  transportation  rates 
as  will  enable  a  large  proportion  of  the  members  of  the  Associa- 
tion from  Ontario  to  attend  the  convention.  An  invitation  has 
been  extended  by  the  authorities  of  McGill  University  for  the 
Association  to  visit  and  inspect  that  celebrated  institution.  A 
drive  to  the  summit  of  Mount  Royal,  a  run  down  the  Lachine 
Rapids,  a  visit  to  the  Montreal  Street  Railway  Company's  power 
station,  a  trip  over  the  Montreal  Island  Railway,  and  other 
forms  of  pleasant  and  profitable  entertainment  are  being  arrang- 
ed for.  Ontario  members  of  ih&  Association  cannot  do  better 
than  postpone  their  holidays  until  the  latter  part  of  September, 
and  take  in  this  convention  in  the  commercial  metropolis  of 
the  Dominion,  the  people  of  which  are  certain  to  afiford  them  a 
good  time. 

PRESCOTT  ELECTRIC  STATION. 

The  steam  engine  used  in  this  power  house  is  one  of  Poison's 
65  h.  p.  When  first  erected  it  was  high  pressure  engine,  but  the 
directors  decided  some  time  ago  to  attach  one  of  Northey  & 
Co.'s  condensers,  so  now  it  is  run  as  a  low  ptessure  engine. 
The  addition  of  the  condenser  has  increased  the  power  from  15 
to  20%,  while  it  has  reduced  the  consumption  of  coal  about  7j%, 
consequently  the  change  has  been  a  most  satisfactory  and  bene- 
ficial one. 

In  the  power  house  they  have  two  Reliance  dynamos — an  arc 
and  incandescent.  These  dynamos  are  Easton's  patent,  and 
were  manufactured  by  the  Reliance  Co.,  of  Waterford,  Ont. 
The  arc  dynamo  has  been  running  six  years,  and  in  all  that  time 
has  not  cost  a  cent  for  repairs.  The  incandescent  dynamo  has 
been  running  only  five  months  ;  if  it  fulfils  what  it  promises 
it  will  give  as  great  satisfaction  as  the  arc  dynamo  has  done. 

The  Company  use  also  the  Diamond  transformer,  transforming 
the  current  from  1000  to  100  volts.  The  result  is  they  can  now 
supply  100  c.  p.  reduced  to  1000  c.  p.,  which  under  old  circum- 
stances could  not  be  efifected  without  making  a  series  of  ro 
lamps. 

Mr.  A.  H.  Smith,  of  London,  Ont.,  has  been  granted  a  Canadian  patent 
for  an  improved  trolley  arm  ;  and  the  Bell  Telephone  Co.  the  extension  of 
a  patent  for  connection  devices  for  electric  circuits. 
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REPORT  ON  COST  OF  CONSTRUCTION  AND  MAINTEN- 
ANCE OF  A  MUNICIPAL  ELECTRIC  LIGHTING 
PLANT  FOR  TORONTO. 

FiKE  Department  Secretary's  Office, 

Toronto,  June  23rd,  1894. 
To  the  Chairman  and  Members  of  the  Committee  on  Fire  and  Light: 

Gentlemen, — In  compliance  with  a  resolution  passed  at  the  last  meet- 
ing of  your  Committee  askinf;  for  a  report  on  the  estimate  ot  the  cost  of 
construction  and  maintenance  of  an  electric  lighting  plant  for  the  City  as 
submitled  by  the  City  Engineer,  I  beg  to  say  that  the  time  at  my  disposal 
did  not  permit  of  my  getting  as  much  information  in  relation  to  the  cost  of 
installation  of  a  plant  as  I  desired,  still  from  the  particulars  I  have  received 
I  am  of  the  opinion  that  an  electric  lighting  plant  of  the  capacity  at  present 
required  for  our  city  could  be  installed  for  the  estimate  submitted,  viz.: 
$310,000 ;  but  supposing  the  cost  exceeded  the  estimate  by  $25,000  it 
would  not  be  a  very  significant  matter  as  it  would  be  one  of  first  cost  only. 

With  regard  to  the  cost  of  maintenance  of  plant  as  submitted  by  the 
City  Engineer,  I  would  say  that  from  my  experience  and  knowledge  of  the 
cost  of  operating  a  plant  of  the  proposed  dimensions,  I  am  of  the  opinion 
that  it  is  considerably  underestimated,  and  beg  to  submit  the  foUovving  as  a 
fair  estimate  of  the  annual  cost  of  operating  and  maintaining  : 

Annual  Cost  of  Operating  and  Maintaining  Station. 


I  superintendent     $  2,500  00 

1  chief  engineer   2,000  00 

2  assistant  engineers   2,00000 

1  electrician   1,50000 

2  oilers   1,200  00 

2  dynamo  tenders   1,500  00 

I  dynamo  cleaner    600  00 

4  firemen   2,800  00 

I  helper   500  00 

20  trimmers,  including  two  spare  at  $550  per  annum   11,000  00 

7  inspectors,  at  $600  per  annum   4,200  00 

I  foreman  of  trimmers  and  inspectors   800  00 

I  horse,  wagon  and  driver  for  lamp  department,  and  keep 

of  horse   975  00 

5  linemen   3,000  00 

I  team  horses,  wagon,  harness  and  keep  of  horse  for  pole 

and  line  work    1,000  00 

r  clerk   800  00 

I  storekeeper   800  00 

3  machinists   2,100  00 

Materials  for  repairs  to  lamps,  dynamos,  engines  and 

boilers   3,000  00 

Maintenance  and  renewal  of  tools  and  implements  for  re- 
pair shop  and  linemen   500  00 

G'obes  for  lamps   i.9S0  00 

Coal   39,420  00 

Carbons   14.235  00 

Oil.  waste,  etc   2,000  00 

Interest  and  deprecia  ion   31,020  00 

Insurance  on  say  $140,000   2,10000 

Taxes  on  assessment  of  say  $100,000  at  15  mills  on  the  dol- 
lar on  which  a  private  corporation  would  have  to  pay,.  1,500  00 


$135,000  00 

On  the  above  basis  the  cost  for  1300  lamps  would  be  $103.85  each  per 
annum. 

If  the  cost  of  interest  and  depreciation,  insurance,  taxes,  water,  etc.,  is 
added,  the  cost  per  lamp  would  be  about  $170  per  annum. 
Respectfully  submitted. 

R.  J.  McGOWAN, 

Secretary  Fire  Department. 

1'  - 

THE  MARITIME  PROVINCES. 

(Correspondence  of  the  Electrical  News.) 

The  prospectus  of  the  East  River  Electric  Co.,  Ltd.,  of  Piclou  county, 
has  just  been  issued.  The  capital  stock  of  the  company  is  $30,000.  The 
prospectus  sets  forth  that  the  idea  has  been  conceived  of  supplying  the  resi- 
dents of  New  Glasgow,  Stellartan,  Westville  and  Ferona  with  electric  light 
produced  by  water  power.  With  this  object  in  view,  the  west  branch  of  the 
East  river  has  been  examined  by  reliable  engineers,  who  report  that  at  the 
diiest  season  of  the  year  200  h.  p.  may  be  developed  by  means  of  a  dam  30 
feet  high,  located  about  500  yards  below  the  village  of  Hopewell  ;  and 
further,  that  should  more  power  be  required  in  future,  another  dam  may  be 
built  further  down  stream,  from  which  the  same  flow  of  water  may  be  used 
again,  thus  assuming  a  total  of  at  least  300  h.  p.  available,  to  say  nothing  of 
existing  dams  at  Hopewell  and  Eureka,  which  may  be  acquired  if  the  profits 
of  the  undertaking  are  found  to  warrant  it.  A  prominent  electrician  has 
been  consulted,  and  his  report  is  that  200  h.  p.  will  successfully  operate 
2500  incandescent  lamps  at  the  distance  of  New  Glasgow  from  Hopewell. 
With  this  assurance  careful  estimates  of  the  cost  of  constructing  and  oper- 
ating the  required  plant  have  been  prepared,  and  the  result  is  so  encourag- 
ing that  it  is  proposed  to  organize  the  East  River  Electric  Co.,  Ltd.,  for  the 
purpose  of  developing  the  scheme.  It  is  estimated  that  the  cost  of  con- 
structing and  operating  the  works  will  amount  to  $25,000.  The  estimated 
gross  revenue  from  2000  lights  at  cents  per  night  is  $9000.  The  running 
expenses  are  placed  at  $3,500,  which  would  leave  a  net  revenue  of  $5,500, 
equivalent,  the  prospectus  says,  to  10  per  cent,  on  $30,000  and  a  surplus  of 
$2500  to  be  used  in  extending  the  business. 

Business  men,  both  in  St.  Stephen  and  Calais  are  seriously  inconvenienced 
in  their  relations  with  each  other  because  they  have  no  efficient  telephone 
service.  The  system  which  is  in  ttse  is  only  an  an  apology  for  a  service,  and 
a  very  poor  apology  at  that.  It  is  generally  admitted  that  a  first  class  ser- 
vice would  become  popular  in  both  these  towns,  and  if  one  were  to  judge 
from  what  the  business  men  say,  the  telephone  would  be  about  as  good  an 
investment  as  the  capitalist  could  find  for  his  money.  The  New  Brunswick 
Telephone  Co.,  realizing  the  great  want  of  the  people  in  this  line,  and  the 
field  open  to  them,  have  made  a  proposition  to  the  people  of  St.  Stephen 
and  Calais,  in  which  the  company  name  the  rates  and  conditions  under 
which  they  will  build  the  line.  The  offer  has  been  favorably  considered  by 
a  committee  representing  the  citizens  of  both  towns.  The  Board  of  Trade 
at  its  last  meeting  considered  the  proposition  of  the  company.  At  present 
there  are  not  more  than  half  a  dozen  telephone  subscribers  in  either  of  the 
towns  mentioned.  It  is  the  intention  of  the  citizens,  however,  to  possess 
themselves  of  a  line  that  shall  be  first  class  in  every  particular.  They  think 
that  with  such  communication  business  will  be  greatly  facilitated. 

Calais  will  very  soon  have  an  electric  railway.  A  large  crowd  of  men 
have  been  at  work  upon  it  for  several  weeks  and  have  pushed  everything 
along  rapidly.  In  a  few  days  the  work  of  laying  the  rails  will  have  been 
finished.    The  poles  are  now  being  set  for  the  wires.    There  was  a  strike 


among  the  laborers  last  week,  but  the  vacancies  were  soon  filled  and  the 
work  went  on  the  same  as  usual.  The  cars  will  be  right  up  to  date  in  the 
manner  of  construction. 

A  petition  is  being  circulated  and  extensively  signed  by  ratepayers  of  Sum- 
merside,  E.  I.,  asking  the  council  to  have  an  electric  light  plant  put  in 
operation  in  that  town.  Summerside  is  without  any  doubt  greatly  in  need 
of  electric  light.  With  one  exception  it  is  the  largest  town  on  the  island, 
and  the  manner  in  which  its  streets  are  now  lighted  is  certainly  away  behind 
the  age.  The  majority  of  the  citizens  seem  to  be  fully  alive  to  the  impor- 
tance of  the  scheme,  and  it  is  believed  the  council  will  accede  to  their  wishes 
and  order  that  an  electric  plant  be  placed  in  operation. 


CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 

Note. — Secretaries  of  the  various  Associations  are  requested  to  forward  to  us  matter 
for  publication  in  this  Department  not  later  than  the  2olh  of  each  month. 


ORGANIZATION  OF  AN  A.S.SOCIATION  AT  PETERBOROUGH,  ONT. 

149  Borden  St.,  Toronto,  June  i8th,  1894. 

Editor  Electrical  News. 

Sir, — The  members  of  the  C.  A.  S.  E.  will  be  pleased  to  learn 
that  another  addition  has  been  made  to  the  order.  The  new  As- 
sociation will  be  known  as  Peterborough  No.  14  C.  A.  -S.  E.  The 
organization  took  place  on  June  13th  in  the  Sons  of  England  Hall. 
There  are  two  halls,  a  large  main  hall  and  a  small  one — the  lat- 
ter has  been  engaged  for  the  meetings  of  the  new  Association. 

About  fifteen  engineers  were  on  hand,  when  the  President 
Bro.  S.  Potter,  chief  engineer  Canadian  General  Electric  Co., 
called  the  meeting  to  order,  and  asked  the  writer  to  take  the 
chair  and  proceed  with  the  organization. 

After  the  officers  were  elected  they  were  duly  installed  in  their 
respective  positions,  and  then  the  members  were  called  in  for 
initiation.  President  Potter  then  called  on  the  writer  to  address 
the  members  on  the  aims  aud  objects  of  the  C.  A.  S.  E.,  which 
he  did  to  the  best  of  his  ability,  telling  of  the  good  which  had 
been  done  by  the  Association,  advising  them  to  purchase  a  black 
board  and  question  box,  and  to  encourage  the  discussion  of  all 
matters  in  which  engineers  were  interested.  The  attitude  of  the 
C.A.S.E.  towards  our  employers  was  also  touched  on,  and  met 
with  the  heaity  approbation  of  all  present,  as  it  must  always  do 
with  all  fair  minded  men.  President  Potter  then  took  the  floor 
and  addressed  the  members  in  a  neat  and  pleasant  speech, 
during  which  he  asked  each  individual  member  to  do  his  utmost 
to  inake  No.  14  one  of  the  most  useful  Associations  in  Canada. 
He  trusted  that  every  member  would  make  it  a  point  to  bring 
up  some  subject  for  discussion,  and  that  they  would  never  hesi- 
tate to  express  their  opinions,  as  all  were  there  to  learn,  and  he 
knew  of  no  better  way  for  engineers  to  become  educated  than 
for  them  to  meet  together  for  mutual  improvement  and  discus- 
sion of  subjects  relating  to  the  duties  of  an  engineer  in  his  every 
day  work.  Bro.  Potter  expressed  the  opinion  that  No.  14  would 
never  probably  exceed  20  or  25  in  membership,  but  he  believed 
it  would  prove  to  be  a  staunch  and  useful  Association,  and  he 
hoped  a  credit  to  the  C.  A.  S.  E. 

Vice-Pres.  Robison  and  Bro.  Thos.  Duncan  followed  and 
expressed  their  determination  to  make  the  Association  a  success. 
Bro.  Duncan  was  atone  time  a  marine  engineer,  a  good  arith- 
metician, and  willing  to  give  his  knowledge  to  the  Association. 

Several  other  members  expressed  their  determination  to  work 
hard  to  make  the  new  Association  a  success. 

The  officers  of  No  14  are:  President,  S.  Potter;  vice-presi- 
dent, C.  Robison  ;  treasurer,  W.  Hunt  ;  conductor,  W.  Taylor  ; 
doorkeeper,  John  Morency  ;  trustees,  Wm.  Wilson,  Thos. 
Duncan,  J.  F.  Smart  ;  Secretary,  W.  Sharp,  (engineer  steam 
laundry),  Charlotte  street.  The  Association  will  meet  in  the 
Sons  of  England  Hall,  on  the  and  and  4th  Wednesday  of  each 
month.  The  members  of  No.  14  will  be  pleased  to  hear  from 
all  other  branches,  and  papers  on  any  subjects  will  be  thank- 
fully received. 

This  Association  has  made  a  good  start,  and  judging  froin 
the  sincerity  and  intelligence  of  the  members  it  will  be  one  of 
the  most  useful  and  progressive  branches  in  the  Ptovince. 

All  members  of  the  C.  A.  S.  E.  will  wish  Peterborough  No.  14 
long  life  and  success  in  helping  to  educate  the  engineers  of 
Canada,  to  a  correct  understanding  of  steam  and  its  application 
to  power.        Yours  very  truly, 

Albert  E  Edrins, 
  Prov.  Dept.,  Ontario. 

HAMILTON,  NO.  2. 

On  Friday  evening,  June  15th,  Hamilton  No.  2,  elected  their 
officers  for  the  ensuing  term  as  follows  :  Joseph  Langdon, 
president  ;  Peter  Bailey,  vice-president  ;  Wm.  Norris,  corres- 
ponding secretary  ;  A.  Nash,  financial  secreiary  ;  Wm.  Nash, 
treasurer;  Thos.  Carter,  conductor;  Wm.  Stevens,  doorkeeper ; 
Peter  Stott,  Robeit  Mackie,  Andrew  Robb,  trustees. 

During  the  evening  an  important  discussion  took  place  on 
the  power  of  heat  when  applied  to  water.  The  subject  was  in- 
troduced by  Bro.  Wickens,  of  Toronto  No.  i,  who  handled  it 
in  a  very  able  manner.   

Mr.  J.  J.  York,  Executive  Secretary,  has  obtained  a  first 
class  certificate  under  the  Ontario  Engineers'  Act. 

During  a  recent  visit  to  Montreal,  Mr.  A.  E.  Edkins  passed 
the  required  examination  and  received  a  Boiler  Inspector's 
certificate  undei  57  Vic,  Chap.  30,  an  Act  of  the  Quebec  Legis- 
lature respecting  steam  boilers  and  motive  power  m  industrial 
establishments. 
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OUTFIT  OF  APPARATUS  FOR  STUDENTS  OF  ELECTRICITY. 

The  staff  of  instructors  of  the  "  Ins'itute  for  Home  Study  of  Electricity," 
conducted  by  The  Scientific  Machinist  Co.,  of  Cleveland,  O.,  have  de- 
signed an  outfit  of  apparatus  for  their  students,  patents  on  most  of  which 
are  pending.    Descriptions  and  illustrations  of  these  are  here  presented. 

DE.SCRIPTION  OF  DYNAMO  AND  MOTOR. 

This  machine  is  of  the  iron-clad  type,  with  poles  projecting  radially  to- 
wards the  centre. 

It  is  fitted  with  self-oiling  bearings  of  ample  size,  adjustable  brush  holder, 
two  sets  of  copper  brushes,  and  is  in  every  respect  a  practical  machine.  In 
addition  to  the  machine,  as  above,  there  are  sent  four  insulated  rings  which 
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m  \y  be  secured  and  connected  to  the  commutator  fur  alternating  current 
working.  By  the  use  of  only  one  size  of  wire  on  field  and  armature,  the 
machine  is  variably  connected,  full  details  of  which  occur  in  the  course,  as 
follows  : 

1.  As  a  four-pole  shunt  wound  dynamo  delivering  direct  current  at  con- 
stant potential — two  brushes  only. 

2.  As  a  four-pole  compound  wound  dynamo  arranged  so  that  the  voltage 
rises  as  the  load  is  mcreased — two  brushes  only. 

3.  As  a  series  four-pole  dynamo — two  bruihes  only. 

4.  By  changing  the  connections  of  the  armature  bobbins  to  the  commuta- 
tor, we  may  cause  the  machine  to  furnish  twice  the  current  at  5  the  voltage. 
Connected  in  this  way  the  machine  will  operate  as  a  four-pole  shunt  wound 
dynan)0  giving  direct  current  at  constant  voltage — four  brushes. 

5.  \lso  as  series  dynamo  giving  twice  the  current  at  half  the  voltage — ■ 
four  brushes. 

6.  As  a  four-pole  shunt  wound  motor  running  at  constant  speed  corres- 
ponding to  case  I. 

7.  As  a  four-pole  compound  wound  motor  where  the  speed  will  drop  when 
the  load  comes  on,  corresponding  to  case  2. 

8.  As  a  four-pole  compound  wound  motor  where  the  speed  rises  when  the 
load  comes  on,  corresponding  tc  a  variation  of  case  2. 

9.  As  a  four-pole  series  motor,  corresponding  to  case  3. 

10.  By  changing  the  connection  and  using  four  brushes  we  get  a  four- 
pole  motor  running  at  twice  the  speed  it  did  before  changing  and  running 
at  double  speed  and  power  corresponding  to  case  4. 

11.  As  a  four-pole  series  motor  operating  at  twice  the  speed  it  did  before 
the  change  corresponding  to  case  5  was  made. 

12.  Before  rewinding  the  armature  we  have  a  two-pole  shunt  dynamo. 

13.  Corresponding  to  12  we  have  a  bipolar  shunt  motor. 

14.  A  bipolar  series  dynamo. 

15.  A  bipolar  series  motor. 

In  all  the  above  cases  the  machines  are  self-excited  and  a  large  number 
of  changes  could  be  made  by  various  combinations  with  separately  excited 
fields,  a  number  of  which  are  outlined  as  follows  : 

16.  By  the  use  of  two  of  the  insul.ated  rings  we  may  have  a  four-pole  al- 
ternating current  single-phase  dynamo. 

17.  Corresponding  to  this  we  have  a  four-pole  single-phase  synchronous 
motor. 

18.  By  changing  the  armature  winding  again  we  may  have  a  two-pole 
single-pliaje  alternating  current  dynamo. 

19.  And  corresponding  to  this  a  two-pole  single-phase  synchronous  motor. 

20.  By  the  use  of  four  of  the  rings  we  may  have  a  two-phase  four-pole 
alternating  current  dynamo. 

21.  By  an  adjustment  of  the  rings  a  four-pole  three-phase  alternating  cur- 
rent dynamo  is  procuied. 

22.  Corresponding  to  case  20  we  have  a  two-phase  alternating  current 
motor. 

23.  Corresponding  to  case  21  we  have  a  three-phase  alternating  current 
motor. 

24.  By  the  use  of  the  two  pole  armature  winding  we  may  get  a  two-phase 
two-pole  alternating  current  dynamo. 

25   Also  a  three-phase  two-pole  alternating  current  dynamo. 

In  all  cases  when  the  machine  is  used  as  an  alternating  current  dynamo 
or  motor,  the  fields  will  have  to  be  separately  e.xcitcd.  The  armature  and 
field  coils  winding  may  be  made  with  larger  or  smaller  wire  than  is  sent 
with  the  machines,  so  as  to  employ  higher  or  lower  voltages  and  more  or 
less  current.  The  machine  is  very  well  adapted  for  a  two  or  four-pole 
plater.  In  connection  with  the  machine,  instruction  diagrams  of  field  and 
armature  windings  and  connections  are  given  which  make  possible  the 
above  mentioned  variations. 


The  volts  and  current  produced  by  a  winding  of  various  sizes  of  wire  is 
also  given.  More  can  be  learned  about  the  volts  and  current  produced  by 
a  dynamo  by  making  the  changes  required  to  transform  this  machine  than 
in  any  other  way. 

Our  students  require  this  unwound.  The  experience  gained  in  winding 
and  connecting,  which  is  a  p,irt  of  our  course,  is  invaluable. 

Some  suggestions  for  an  inexpensive  foot-power  device  will  be  sent  with 
every  machine,  for  those  who  have  no  power  with  which  to  drive  a  dynamo, 

DESCRIPTION  OF  COMBINATIO.V  MEASURING  INSTRUMENT. 

In  this  instrument  an  annealed  soft  iron  core  is  drawn  into  a  magnetic 
field  obliquely.  To  accomplish  this  the  spool  on  which  the  coils  are  wound 
IS  made  with  an  oblong  opening  the  height  of  which  is  four  or  five  times  its 
breadth.  This  allows  the  core  the  necessary  freedom  of 
motion.  By  the  proper  adjustments  the  direct  reading 
scales  can  be  made  quite  uniform  from  one  end  to  the 
other.  It  will  be  seen  that  there  are  no  multiplying 
devices  to  get  out  of  order,  the  only  motion  being  the 
movement  of  the  core  and  pointer  on  their  support. 
The  instrument  is  wound  with  two  coils,  one  of  fine 
wire  and  the  other,  of  coarse. 

The  coarse  wire  is  connected  between  the  two  large 
terminals  and  the  small  wire  between  the  small  binding 
post  and  the  large  one  next  to  it.  The  four  scales  are 
obtained  from  the  two  coils  in  this  manner. 

1.  The  ammeter  scale  is  calibrated  with  a  Weston 
ammeter  in  series  with  the  coarse  wire  coil. 

2.  The  voltmeter  scale  is  calibrated  with  a  Weston 
voltmeter  in  parallel  with  the  fine  wire  coil. 

3.  From  the  known  resistance  of  the  fine  wire  coil  and 
the  volts  at  its  terminals  the  fractional  part  of  an  ampere 
m  the  fine  wire  coil  is  found  and  given  on  the  scale  of 
milli-amperes. 

4.  Both  coils  are  connected  to  the  circuit  at  the  same 
time,  a  wire  from  one  side  being  lead  to  the  middle 
binding  post  ;  the  current  then  flows  through  the  coarse 
wire  coil  to  the  lamps  and  to  the  other  side  of  the  cir- 
cuit. Another  wire  from  the  small  binding  post  is  carried 
to  the  other  side  of  the  circuit  so  that  the  fine  wire  coil  is 
in  parallel  with  the  coarse  wire  coil  and  the  lamps,  and 
is  subject  to  the  same  voltage  as  the  lamps.  Both  the 
fine  and  coarse  wire  coils  tend  to  draw  in  the  iron  core 
and  by  proper  calibration  the  watts  are  read. 

Gravity  is  the  force  opposing  the  magnetic  pull,  and  in 
setting  up  the  instrument  care  must  be  used  that  the 
pointer  stands  at  O. 

REFLECTING  GALVANOMETER. 
The  galvanometer  offered  herein  is  an  astatic  instru- 
ment with  a  resistance  in  the  coils  of  about  i  ohm,  and 
may  be  called  a  reflecting  galvanometer  of  low  resis- 
tance.    It  is  adapted  for  the  detection  and  measure- 
ment of  low  electromotive  forces,  and  will  be  found  of 
special  use  in  the  measurement  ot  current  produced  by 
thermal  electrical   action   and   currents    produced  by 
induction  in  the  earth  field.    It  is  especially  adapted  as  galvanometer  in 
use  in  Wheatstone's  bridge. 

The  piece  is  not  highly  finished  or  polished,  but  has  all  the  essential  ele- 
ments of  instruments  listed  by  Queen  &  Co.,  at  $100.00.  The  lens  which 
is  adjustable  is  provided  to  concentrate  the  light  from  the  lamp  upon  a 
little  revolving  mirror.  The  system  to  which  the  mirror  is  attached  is  made 
up  of  two  small  magnets,  one  inside  the  coil  and  one  ouiside  the  coil,  mag- 
netized to  precisely  the  same  strength  and  rigidity,  attached  to  each"  other 
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and  to  the  mirror,  and  held  so  that  the  north-seeking  pole  of  one  is  in  the 
same  plane  and  right  above  the  south-seeking  pole  of  the  other  magnet. 
By  this  arrangement  the  system  of  the  two  magnets  and  mirror  is  not  sub- 
ject to  any  directive  tendency,  when  supported  in  a  uniform  magnetic  field. 
The  support  consists  of  a  single  silk  fibre  and  there  is  an  adjustment  pro- 
vided, so  that  the  needles  will  swing  free,  when  set  in  the  coils.  It  is  always 
necessary  to  have  the  needles  hang  parallel  to  the  direction  in  which  the 
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wire  on  the  coils  is  wound,  when  the  needles  are  at  rest.  The  same  experi- 
ments may  be  performed  with  ihis  instrument,  as  can  be  performed  with 
more  expensive  instruments.  It  is  in  fact  ahnost  if  not  quite  as  dehcatc  as 
a  more  expensive  instrument.  For  instance,  a  piece  of  German  silver  and 
iron  wire  can  be  connected  to  the  terminals  of  the  instrument,  and  the  junc- 
tion of  the  silver  and  wire  heated  between  the  finger  and  the  thumb,  when 
sufficient  current  will  be  produced  to  give  a  decided  deflection.  Second  :  A 
coil  of  wire  two  or  three  turns,  i  foot  in  diameter,  can  be  made  up,  and  if 
the  coil  is  reversed  suddenly  in  the  earth  field,  the  induced  current  will  give 
a  very  decided  deflection. 

For  experiments  in  unipolar  induction,  this  galvanometer  can  be  used, 
for  currents  which  are  one  hundred  times  smaller  than  can  be  detected  on  a 
calabrating  coil  of  a  Weston  voltmeter. 

In  setting  up  the  instrument,  select  a  lamp  of  such  height,  that  the  flame 
will  be  approximately  at  the  same  height,  that  the  mirror  on  the  galvano- 
meter and  lens  are.  To  get  the  best  results  the  lamp  should  be  covered 
with  a  tin  hood  or  round  paste-board  box,  with  a  hole  cut  in  it,  so  as  to 
allow  a  beam  to  strike  the  len«,  This  beam  will  be  focused  on  the  mirror 
by  the  lens  and  be  reflected  by  the  mirror  on  the  screen,  or  what  answers 
equally  as  well,  the  white  wall  ot  the  room.  It  will  now  be  seen  that  if  the 
mirror  is  moved  ever  so  little,  the  spot  of  light  will  be  moved  on  the  wall  a 
considerable  distance. 

Two  spots  are  provided  in  the  instrument  so  that  no  more  than  a  certain 
deflection  can  be  obtained. 

In  order  to  get  the  instrument  as  delicately  adjusted  as  possible,  a  magnet 
should  be  so  placed  in  the  neighborhood,  that  the  length  of  the  swing  of  the 
two  little  magnets  and  mirror  is  as  great  as  possible. 

That  is,  if  the  field  is  adjusted,  so  that  the  time  of  the  swing  from  one  ex- 
treme to  the  other  is  i  sec,  the  instrument  is  only  one-half  as  delicate  as  it 
would  be  if  the  time  of  the  swing  was  i  sec. 

For  investigation  of  small  electro-motive  forces,  and  for  use  as  galvano- 
meter on  Wheatstone's  bridge,  this  instrument  we  believe  will  be  unexcelled. 
— The  Scientific  Machinist  Co.,  Cleveland,  O. 


SOME  DATA  ON  THE  COST  OF  TELEPHONE  WORK  IN 
NEW  YORK  CITY. 

The  Metropolitan  Telephone  and  Telegraph  Company  furnish 

regard  to  certain 


information  with 


the  foUoiving  interesting 
features  of  their  New 
York    Telephone  Sys- 
tem   and    the  Broad 
Street  Exchange  : — 

The  Broad  Street  Ex- 
change, which  serves 
the  district  bounded  by 
Wall  street  and  Broad- 
way from  Wall  street  to 
Battery,  is  the  eiohth 
central  of  the  New  York 
telephone  system.  It  is 
one  of  the  four  larger 
offices  which  have  been 
placed  in  fire-proof  build- 
ings specially  construct- 
ed to  contain  telephone 
centres.  In  every  fea 
ture  it  represents  the 
most  modern  develop- 
ment of  telephone  engi- 
neeiing,  and  so  rapid 
has  this  development 
been,  that  in  no  single 
item  of  its  equipment 
does  the  Broad  Street 
Exchange  resemble  the 
equipment  of  a  tele- 
phone exchange  of  four  years  ago. 

As  an  illustration  of  the  continual  reconstruction  of  a  large 
telephone  plant  that  is  rendered  necessary  by  the  constant  im- 
provements in  apparatus  and  methods  produced  in  response  to 
the  continual  demand  of  the  public  for  increased  telephone 
facilities  and  for  perfect  service,  the  Eighteenth  street  Exchange 
is  a  case  in  point.  Thts  exchange  was  recently  inoved  to  a  new 
building,  and  to  effect  the  removal  an  entirely  new  central  office 
equiptnent  was  constructed,  and  the  equipment  of  the  old  office, 
which  had  been  in  service  a  few  days  more  than  four  years  was 
abandoned  and  the  gi  eater  part  of  it  was  sold  as  junk. 

The  Broad  Street  Exchange  at  present  supplies  telephone 
service  to  some  1,100  subscribers,  all  of  whom  have  been 
transferred  from  the  Coithmd  street  office,  which,  until  lately, 
served  nearly  5,000  subscribers  and  was  overcrowded.  The 
ultimate  capacity  of  the  Broad  street  office  is  for  3,000  subscrib- 
ers. It  contains  the  last  type  of  metallic  circuit  multiple  switch- 
board, a  notable  feature  of  which  are  the  ingenious  self-restoring 
indicators.  These  indicators  return  to  their  normal  position 
automatically,  tfius  relieving  the  operator  of  two  manual  opera- 
tions, and  consequently  quickening  the  service. 

During  the  past  year  or  two  improved  inethodsof  construction 
of  lines  and  the  placing  of  underground  cables  have  been  push- 
ed with  great  vigor,  resulting  in  the  removal  of  old  overhead 
wires  and  their  substitution  by  copper  metallic  circuits  through- 
out. In  the  Broad  street  district  few  old  sytle  lines  now  exist, 
and  not  a  single  wire  enters  the  exchange  overhead.  All  the 
subscribers'  lines  are  brought  into  the  building  through  the 
basement  in  lead  covered  cables,  each  containing  fifty  metallic 
circuit  conductors.  At  the  ends  of  the  cables  the  conductors 
are  connected  to  lightning  arresters,  which  prevent  dangerous 
currents  from  reaching  the  switchboard  apparatus.  The  con- 
ductors next  pass  through  a  special  switchboard  or  connecting 
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rack  where  they  make  their  union  with  the  wires  of  the  operat- 
ing switchboard  proper.  This  connecting  rack  is  designed  to 
allow  of  the  junctions  between  the  subscribers'  lines  and  the 
switchboard  being  interchanged  whenever  necessary,  and  gives 
great  flexibility  in  the  apparently  com|)licated  system  of  wires. 

Special  features  of  interest  are  the  generating  plant,  where 
current  is  produced  for  charging  the  switchboard  transmitters 
and  for  ringing  the  subscribers'  bells;  the  desi<;  of  the  "wire 
chief"  is  provided  with  the  apparatus  for  testing  the  subscribers 
lines  and  locating  "troubles;"  the  desks  of  the  monitor  and 
exchange  manager,  are  equipped  with  lines  running  to  all 
paits  of  the  svvitchboard  to  enable  proper  supervision  of  the  op- 
eration to  be  maintained. 

The  telephone  system  of  New  York  City  consists  at  present 
of  eight  exciianges,  equipped  with  ir.etallic  circuit  multiple 
switcliboards,  having  a  total  accommodation  for  15,000  sub- 
scribers, upwards  of  9,600  subscribers'  stations,  800  private  line 
stations,  and  20,000  miles  of  underground  wire.  The  entire  sys- 
tem is  constructed  on  a  basis  of  exclusive  metallic  circuit  work- 
ing. About  sixty  per  cent,  of  the  subscribers  now  have  metallic 
circuit  lines  and  equipment,  and  the  conversion  from  the  old 
style  grounded  lines  to  metallic  circuits  is  progressing  with 
great  rapidity. 

With  a  metallic  circuit  line  and  office  equipment  a  New  York 
telephone  subscriber  can  talk  from  his  own  desk  to  any  one  of 
upwards  of  100,000  telephone  subscribers  in  other  cities,  some 
of  them  over  a  thousand  miles  distant.  The  extraordinary  de- 
velopment of  telephony  in  America  is  in  striking  contrast 
with  the  state  of  the  art  in  Europe,  where  subscribers  can  get 
only  local  service  for  their  own  instruments,  and,  to  use  a  long 
distance  line,  must  go  to  the  terminus  of  the  line,  making  an 
appointment  with  the  distant  correspondent  first  by  telegraph. 

There  are  between  80,000  and  90,000  conversations  by  tele- 
phone each  day  in  New  York  City,  and  the  average  use  of  the 

telephone  by  each  sub- 
scriber is  16  limes  dai- 
ly. Many  busy  subscrib- 
ers use  their  telephones 
from  100  to  200  times 
daily. 

For  the  entire  system 
there  are  over  400  lady 
operators.  About  250 
are  on  duty  at  theswitch- 
boards  at  the  same  time. 
The  average  number  of 
connections  made  daily 
by  each  operator  is  a 
trifle  under  400.  At  every 
exchange,  comfortable 
sitting  rooms,  provided 
with  lockers,  tea  and 
coffee  urns,  etc.,  are  es- 
tablished for  the  use  of 
the  operators  when  not 
on  duty  at  the  switch- 
board. 

A  peculiar  feature  of 
the  daily  business  of  a 
telephone  exchange  is 
its  enormous  fluctuation. 
Although  the  service  is 
permanent,  the  greater 
proportion  of  the  twenty-four  hours'  work  is  compressed  into 
two  periods  of  about  two  hours  each.  In  order  to  cope  with 
these  high  pressure  periods  without  delay  in  the  service  the 
entire  plant  and  personnel  of  the  system  have  to  be  organized 
as  if  the  whole  of  the  day's  work  were  on  the  same  plane. 
Besides  the  operators  there  is  at  each  exchange  a  skilled  force 
of  electric  wiremen  constantly  eng-Tged  in  making  connections 
and  keeping  all  parts  of  the  plant  in  sufficient  working  order. 
None  but  skilled  labour  is  employed  in  any  part  of  the  tele- 
phone system. 

The  working  force  needed  to  maintain  the  telephone  service 
consists  of  about  1,000  persons,  an  average  of  one  employee  to 
every  nine  subscribers.  The  technical  work  is  carried  on  by 
departments,  each  having  a  large  force  of  men  under  a  respon- 
sible head.  Some  idea  of  the  amount  of  construction  work  done 
can  be  gained  froin  the  fact  that  during  1893  more  than  3,000 
lines  wei^e  built  and  an  equal  number  of  stations  equipped,  and 
more  than  2,000  disconnected  and  removed. 


An  engineer  observed  his  steam  gauge  indicating  a  higher 
pressure  than  his  safety  valve  spring  was  set  for.  He  slackened 
the  spring,  but  the  gauge  kept  rising  and  the  steam  did  not  blow 
off.  When  the  pressure  rose  to  200  pounds  he  became  alarmed  ; 
and  as  he  could  not  start  the  engine  he  started  the  injector  and 
opened  the  water  blow-off  cock.  The  damper  being  closed,  this 
had  the  effect  to  pre\'ent  further  increase  of  pressure.  On 
examining  the  safety  valve  it  appeared  that  the  brass  scat  of  the 
valve  was  a  bushing  put  into  an  iron  casting,  that  it  had  become 
loose,  and  that  the  steam  had  pressed  it  up  against  the  valve. 
As  the  valve  rose  the  seat  followed  it,  and  theie  could  not  have 
been  a  release  of  steam  until  thebushing  was  pushed  out  of  itshole. 
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PORT  ARTHUR  ELECTRIC  RAILWAY. 

The  Port  Arthur  Electric  Railwny  is  the  only  street  railway 
in  America  that  is  owned  and  operated  by  the  town,  and  it  is  an 
interestini^  experiment  in  municipal  undertakings  to  see  what 
the  outcome  of  this  venture  will  be  as  far  as  the  feasibility  of 
towns  operatinfj  their  own  railways. 

'  When  Fort  William  started  to  build  up  under  the  favorable 
auspices  of  the  Canadian  Pacific  Railway,  better  communication 


Power  House,  Port  Arthur  Electric  Ratlway,  Showing  Water  Power  Available. 

was  required  between  the  two  towns.  For  years  stages  in  winter 
and  steam  ferries  in  summer,  with  probably  three  or  four  trips 
per  day,  were  found  quite  sufficient  for  ordinary  local  travel,  and 
people  paid  cheerfully  twenty-five  cents  for  the  privile^jeof  mak- 
ing the  trip  either  by  wagon  or  boat.  It  was  found  that  this 
would  not  do  for  mcreased  travel  ;  then  the  question  was,  what 
would  be  the  best  method  of  improving  it,  and  it  was  considered 
that  as  the  enterprise  for  some  little  time  would  not  be  a  paymg 
one,  the  proper  method  would  be  for  the  town  of  Port  Arthur  to 
build  the  railway  itself,  so  that  whatever  little  loss  there  might 
be  in  operating  it,  would  be  borne  by  all  the  taxpayers  who  were 
benefitted. 

The  people  originally  voted  seventy-five  thousand  dollars, 
which  it  was  consideied  at  that  time  would  be  sufficient  to  com- 
plete the  railway,  not  only  to 
Fort  William,  but  to  West  Fort 
William. 

However  competent  munici- 
palities may  be  to  manage 
monopolies,  they  were  not  so 
competent  to  construct  them, 
and  the  money  originally  voted 
did  not  do  as  much  work  as 
might  reasonably  have  been 
expected. 

After  voting  the  money  the 
most  serious  question  that  the 
municip.ility  then  had  to  tackle 
was  the  question   of  getting 
into  Fort  William.   The  people 
of  Fort  William  thought  that 
the  building  of  the  railway  was 
going  to  be  to  their  detriment 
rather  than   to  their  benefit, 
and    legislation    had    to  be 
secured.    This    delayed  the 
completion  of  the  railway  a 
year.    The    people    of  Fort 
William  made  it  a  sine  qua 
non  that  the  railway  should  be 
built  not  only  to  Fort  William, 
but    through    to   West  Fort 
William,  and  thai  the  rates  of 
fare  over  the  line  for  a  con- 
tinuous trip  should  not  exceed  15  cents  single  fare,  6  tickets  for  25 
■cents,  8  workmen's  tickets  for  25  cents,  10  school  children's 
tickets  for  25  cents.    Forty  thousand  dollars  more  was  voted  to 
complete  the  railway  and  to  put  it  in  first  class  shape.    This  was 
done  last  October,  and  it  has  been  continuously  operated  ever 
since. 

During  the  winter  season  a  round  trip  an  hour  is  made  be- 
tween Port  Arthur  and  West  Fort  William,  and  in  summer  three 


trips  in  two  hours,  between  six  o'clock  in  the  morning:  and  mid- 
night. The  average  number  of  passengers  carried  daily  is  about 
one  thousand,  and  however  much  the  Fort  William  people  may 
have  objected  to  the  building  of  the  railway  at  the  start,  they 
find  now  that  it  is  a  great  benefit  as  well  as  a  great  convenience. 

The  power  house  is  situated  at  Current  river,  about  one  and  a 
half  miles  east  of  the  eastern  terminus  of  the  railway,  and  at 
present  electricity  is  generated  by  steam.    However,  on  Current 

river  at  this  point,  within  2000 
feet,  there  is  a  fall  of  80  feet  ; 
40  feet  of  this  can  be  very 
easily  utilized  at  an  expendi- 
ture of  some  $20,000.  That 
would  give  ample  power  to 
operate  not  only  the  railway 
but  an  electric  lighting  plant 
as  well,  and  it  is  expected 
that  the  town  will  improve 
the  power,  put  in  a  lighting 
plant,  and  operate  both  it 
and  the  railway  with  the 
power  there  generated.  This, 
however,  will  hardly  be  done 
this  year,  and  it  may  not  be 
done  at  all  by  the  municipal- 
ity, as  the  opinion  of  the 
ratepayers  at  present  is  that 
it  would  be  better  to  get  the 
railway  out  of  the  arena  of 
municipal  politics  by  leasing 
it  for  a  term  of  years  to  some 
company  or  individual  who 
would  furnish  a  service  equal 
to  that  now  furnished  by  the 
town. 

The  system  of  operating 
the  railway  is,  that  the  re- 
ceipts are  paid  over  to  the 
town  treasurer,  who  furnishes  the  conductors  with  tickets  ; 
the  supeiintendent  has  charge  of  the  opeiating  department 
and  maintenance,  and  the  general  supervision  of  the  whole 
matter  is  under  the  control  of  the  chairman  of  the  Railway 
Committee,  who  likewise  is  responsible  to  the  Council. 

The  railway  in  it%  entire  length  is  about  seven  and  six-tenth 
miles.  It  starts  at  the  Canadian  Pacific  Railway  station  in  Port 
Arthur,  thence  along  Cumberland  street,  the  main  street  of  the 
town,  to  Fort  William  road.  When  it  reaches  the  Fort  William 
road  the  track  is  elevated,  the  same  as  an  ordinary  steam  rail- 
way, in  order  that  there  may  be  less  trouble  with  snow  in  winter  ; 
this  elevation  continues  until  it  reaches  Simpson  street,  the 
main  street  of  Fort  William,  along  which  it  runs.  From  Fort 
William  to  West  Fort  William  the  railway  is  laid  along  the 


Port  Arthur  Electric  Railway,  through  Port  Arthur. 

travelled  highway,  and  it  terminates  very  close  to  the  Cana- 
dian Pacific  and  Port  Arthur,  Duluth  and  Western  Railway 
stations. 

The  equipment  consists  of  three  Patterson  &  Corbin  18  ft. 
vestibuled  upholstered  cars — electric  head  and  interior  lights  ; 
electric  bells  and  heaters  ;  Bennis  trucks  and  elliptic  springs. 
Two  of  the  cars  are  equipped  with  two  No.  14  20  H.  P.  Edison 
motors  to  each  car,  and  one  with  one  30  H.  P.  No.  800  G.  E.  Co. 
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motor.  There  is  also  one  12  ft.  flat  car  for  freight  and  construc- 
tion use. 

The  cars  have  averaged  about  200  to  240  miles  each  per  day, 
and  have  been  singularly  exempt  from  any  accident. 

The  car  barn  is  a  handsome  structure  120x50  feet,  with 
offices,  repair  shop  an;l  storage  rooms,  space  for  6  cars,  electric 
lighted,  and  situated  in  the  centre  of  the  town. 

The  power  house  is  a  frame  structure  75  x  75.  The  engine  is 
a  Wheelock  150  H.  P.  compound  condensing,  with  boiler  to  suit 
— all  set  on  massive  stone  foundation — the  whole  work  being 
laid  with  Portland  cement.  The  generator  is  the  Edison  45,000 
watts.  No.  16. 

The  road  is  4  ft.  8|  in.  gauge,  40  lb.  T  rails  (steel),  with  ties, 
two  foot  centres,  planked  on  each  side  of  rail  and  well  ballasted. 
Two  Johnston  spring  turnouts  are  used,  also  one  patented  rail- 
way crossing  or  diamond.  In  crossing  the  Port  Arthur,  Duluth 
&  Western  Railway,  a  metallic  telephone  circuit  connects  with 
power  house  from  Fort  William  terminus  of  line  ;  also  turnouts 
and  car  barn. 

The  overhead  construction  is  of  a  very  elegant  and  substantial 
description,  double  poles  being  used  through  both  towns,  with 
brackets  on  single  between  the  towns.  The  trolley  wire  is  No. 
4  B.  &  S.  hard  drawn  copper,  the  current  being  fed  to  it  every 
fifth  pole  (600  feet)  from  a  No.  1  insulated  feed  wire,  Edison  sys- 
tem ;  also  a  second  feed  wire,  No.  00,  is  run  direct  from  the 
power  house  to  a  point  about  7^  the  total  length,  where  it  feeds 
directly  into  other,  all  being  well  protected  by  8  Watson  light- 
ning arresters. 

QUESTIONS  AND  ANSWERS. 

Edgar  Carr,  Electrician  for  the  Brockville  Light  and  Power 
Co.,  writes  :  In  this  power  house  they  have  one  Ball  and  one 
Reliance  machine.  At 
times  the  Reliance  works  r 
all  right  at  commencement 
of  run,  but  after  three  or 
four  hours  work,  begins  to 
cut  and  spark.  This  can- 
not be  caused  by  unclean- 
liness,as  both  commutator 
and  brushes  are  cleaned 
and  intently  watched. 
Sometimes  the  machine  ! 
runs  all  right  for  a  week 
or  two,  and  then  com- 
mences to  act  as  before 
stated.  This  occurs  when 
bothmachines  arerunning 
at  the  same  time.  The  Re- 
liance machine  acts  all  a 
right  when  run  alone.  1 
What  is  the  cause  of  the  | 
difficulty,  and  what  the  B 
remedy  ?  I 

Answer.— The  Reli-  f 
ance  Electric  Mfg.  Co., 
to  whom  we  referred  the  ' 
above  enquiry,  write  us  L 
as  follows  : — Re  Brock-  ^ 
ville  dynamo  sparking, 
you  failed  to  state  whether 
dynamoswere  run  inseries 
or  multiple  ;  we  take  it  that  the  latter  is  the  case,  and  each 
dynamo  is  supplying  a  separate  current.  The  trouble  only 
occurs  vvhen  both  machines  are  running  ;  when  run  alone 
the  Reliance  machine  does  its  work  properly  ;  in  this  case  it 
must  be  influenced  in  g  me  way  by  the  other  machine.  It  would 
therefore  appear  that  the  machines  were  set  too  close  together, 
and  that  one  had  a  stronger  field  than  the  other,  which  would 
have  an  influence  over  the  weaker  machine,  and  thereby  distort 
its  field  circuit,  causing  it  to  spark,  or  there  might  be  a  ground 
between  the  line  or  machines  in  such  a  way  as  to  cause  an  ex- 
cessive current  to  flow  through  the  armature  of  the  dynamo 
complained  of. 


"W.  N.,"  Hamilton,  Ont.,  writes  :  Would  you  please  answer 
the  following  questions  :  (i.)  What  size  storage  battery  would  I 
require  to  run  20  incandescent  lamps  with  a  voltage  of  110  ^ 
ampere  per  each  lamp,  to  run  5  hours  ?  What  would  be  the  cost 
of  such  a  battery  ?  Also  how  long  would  the  same  battery  run 
a  one-horse  power  motor  ?  (2.)  Would  it  be  possible  to  regu- 
late the  voltage  on  the  lamps  separately  while  running  lamp  and 
motor  off  the  same  dynamo  at  the  same  time  and  still  retain  the 
proper  voltage  on  the  lamps  ?  Please  furnish  rules  and  examples 
with  your  answers  to  these  questions. 

Answer. — (i)  Storage  batteries  are  rated  in  ampere-hour  capa- 
city per  cell,  and  each  cell,  of  the  usual  type,  gives  2  volts.  20 
lamps  }4  ampere  each  take  10  amperes  current  ;  to  run  them  5 
hours  would  therefore  require  "50  ampere-hour"  cells,  and  55 
such  cells  would  be  needed  to  give  1 10  volts.  50  ampere-hour 
cells  would  cost  about  $9.00  each.  These  small  sized  cells  are 
relatively  more  costly,  and  you  could,  at  less  expense,  use  for  20 
lamps  of  I  )4  amperes,  and  40  volts  each,  a  battery  of  twenty 
150  ampere-hour  cells,  costing  about  $19.00  per  cell.    A  motor 


which  would  give  out  i  horse-power  for  5  hours  continuously 
would  take  the  same  size  battery  as  required  for  20  lamps  for  5 
hours.  (2;  You  could  only  do  so  by  using  a  resistance  in  series 
with  the  lamps  or  the  motor  in  series  with  whichever  of  the  two 
needed  the  lowest  volts,  and  varying  the  resistance  to  absorb 
the  difference  between  the  volts  required  and  volts  given  by  the 
dynamo. 


SPARKS. 

The  courts  have  granted  an  order  for  the  winding  up  of  the  Toronto 
and  Richmond  Hill  .Street  Railway  Company. 

The  Hamilton  City  Council  will  endeavor  to  compel  the  local  Street 
Railway  Co.  to  put  vestibules  on  their  cars. 

The  name  of  the  Moncton,  N.  B. ,  Tramway  Co.  has  been  changed  to 
the  Moncton  Street  Railway,  Heat  and  Power  Co. 

Experiments  are  being  made  at  Hamilton,  with  the  transmission  by 
means  of  a  third  tail,  instead  of  the  overhead  trolley,  of  electricity  for  street 
railway  purposes. 

The  Montreal  Street  Railway  Co.  are  said  to  have  in  contemplation  the 
erection  of  a  large  power  house  in  the  centre  of  the  city,  with  land  sufficient 
for  tracks  and  car  barns. 

On  the  27th  of  June,  conversation  was  successfully  carried  on  between 
London,  Ont.,  and  New  York,  over  the  new  metallic  circuit  recently  com- 
pleted by  the  Bell  Telephone  Co. 

In  response  to  a  petition  from  a  number  of  citizens,  the  Hamilton  Street 
Railway  Co.  have  consented  to  establish  a  limited  Sunday  service.  If  the 
service  can  be  made  to  pay,  it  will  be  continued,  but  not  otherwise. 

The  Council  of  Calgary  have  granted  a  five  years'  contract  for  street 
lighting  to  Mr.  P.  A.  Prince.  The  contractor  agrees  to  furnish  twenty-five 
1200  c.  P.  lamps  at  $7.00  per  month  each,  with  a  discount  of  fifteen  per 
cent,  for  prompt  payment. 

The  G.  N.  W.  and  C.  P.  R.  Telegraph  Companies  are  receiving  well- 
meried  tpraise  for  the  expedition  with  which  the  election  returns  were  col- 
lected from  all  parts  of  the  Province.  The  returns  from  nearly  all  the 
constituencies  were  in  before  9:30  p.m. 

The  great  chimney  in  con- 
nection with  the  Toronto 
Railway  Company's  power 
house  has  been  finished. 
President  McKenzie  and 
several  officers  of  the  com- 
pany ascended  to  the  top  of 
the  chimney,  a  height  of  375 
feet,  for  the  purpose  of  lay- 
ing the  finishing  brick. 

A  franchise  has  been 
granted  to  Messrs.  Legier 
&  Sons  to  build  and  operate 
an  electric  street  railway, 
and  to  supply  light,  heat 
and  power  in  the  city  of 
Belleville,  Ont.  Construction 
work  will  begin  at  once 
and  the  road  is  expected  to 
be  in  operation  by  the  end 
of  the  year. 

The  Toronto  Railway  Co. 
express  their  intention  to 
extend  their  Mimico  line 
westward  to  Oakville,  and 
possibly  through  to  Hamil- 
ton. Residents  along  the 
route  of  the  proposed  exten- 
sion are  arranging  for  meet- 
in  gs  to  ascertain  what 
amount  of  financial  support 
could  be  secured  for  the 
project. 

The  London  Street  Rail- 
way Co.  IS  reported  to  have 
made  another  offer  to  the  City  Council  for  the  privilege  of  running  electric 
cars  over  the  streets  of  that  city.  The  offer  includes  eight  fares  for  a 
quarter.  This  is  certainly  a  most  liberal  offer,  and  one  which  the  Council 
would  do  well  to  accept. 

As  a  result  of  the  recent  amalgamation  of  the  Winnipeg  Street  Railway 
Co.  with  the  Winnipeg  Electric  Street  Railway  Co.,  the  former  company 
are  endeavoring  to  arrive  at  an  understanding  with  the  Council  regarding 
their  proportion  of  taxation  for  street  pavements  and  the  removal  of  their 
hcses  from  the  streets. 

Mr.  Cunningham,  chief  engineer  of  the  Montreal  Street  Railway  Co., 
proposes  a  system  of  delivery  of  mail  matter  to  the  city  suburbs  by  means 
of  electric  mail  cars,  specially  constructed  for  the  purpose.  The  Postmaster 
of  Montreal  is  said  to  have  approved  of  the  idea,  and  the  Government  is 
said  to  be  willing  to  adopt  the  new  method. 

The  Hamilton,  Grimbsy  and  Beamsville  Electric  Railway  Co.,  are  still 
having  difficulty  in  securing  right  of  way  for  their  line.  Some  of  the  pro- 
perty owners  along  the  route  are  evidently  trying  to  force  the  company  to 
pay  them  an  exorbitant  price  for  their  land,  but  the  courts  are  in  some  in- 
stances discounting  the  claims  by  75  per  cent,  and  upwards. 

The  annual  report  of  the  Chaudiere  Electric  Light  Co.  shows  that  there 
were  installed  during  the  last  year,  8,000  lights,  the  company  having  in 
operation  a  total  of  26,000  lights.  The  following  gentlemen  were  re-elected 
directors  of  the  company  : — Messrs.  Brophy,  Soper,  McRae,  .Ahearn,  Work- 
man, R.  &  W.  G.  Hurdman,  W.  Scott  and  W.  Hutchinson.  A  dividend 
of  eight  per  cent,  was  declared. 

The  recent  meeting  of  the  American  Society  of  Mechanical  Engineers  in 
Montreal,  was  one  of  much  interest.  There  were  between  two  and  three 
hundred  of  the  members  of  the  Association  in  attendance.  The  papers  and 
discussions  were  of  a  most  valuable  character.  .As  usual,  the  citizens  of 
Montreal  tendered  their  warmest  hospitality  to  the  visitors.  -Addresses  of 
welcome  were  presented  by  the  Canadian  Society  of  Civil  Engineers,  and  the 
Canadian  Association  of  Stationary  Engineers. 


The  illustrated  article  under  the  heading  '■  An  aid  in  Educating  Motor- 
men,"  which  appeared  in  the  ELECTRICAL  News  for  June  was  copied  from 
the  Sti  eet  Railway  Review  of  Chicago,  but  through  an  oversight  proper 
credit  was  not  given  to  that  journal. 


Port  Arthur  Electric  Railway — Construction  between  Port  Arthur  and 

Fort  William. 
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CAR  TEST. 

By  W.  F.  McLaren  and  J.  H.  Meikle,  Jr. 

On  Monday,  26th  March,  we  made  a  test  of  one  of  the  cars 
belonging  to  the  Hamilton  Street  Railway  Co.  We  had  a 
special  car  for  the  purpose,  and  Mr.  W.  W.  Dean,  the  electrician, 
acted  as  motorman. 

The  results  of  the  test  are  shown  in  the  iiccompanying  table. 
The  great  bug-bear  of  car-testing  is  the  accurate  determination 
of  the  speed.  This  was  done  as  accurately  as  possible  by  count- 
ing poles  passed  in  each  ten  seconds  during  the  run,  poles  being 
spaced  about  40  yds.  apart.  Readings  were  taken  every  5  sees 
on  the  following  instruments  :  a  volt-meter  between  the  tioFley 
wire  and  rails,  a  volt-meter  between  the  brushes  of  one  of  the 
motors,  and  a  mili-volt-meter,  graduated  in  amperes  and  attach- 
ed to  the  terminals  of  a  200-ampere  shunt,  which  was  connected 
in  the  main  trolley  circuit. 

Only  those  parts  of  the  run  where  most  reliable  readings  were 
obtained  are  shown  in  the  table,  average  volts  and  amperes 
being  used  in  the  computations.  The  armature  resistance  is 
.52  ohms.  Knowing  this  we  were  able  to  calculate  the  drop  in 
the  armature,  and  determined  the  counter  e.  m.  f  by  subtracting 
this  drop  from  the  brush  volts.  The  latio  of  the  counter  e.  m.  f. 
to  the  brush  volts  gives  us  the  motor  efficiency.  The  computa- 
tion of  traction  effort  is  based  on  the  assumption  that  a  pull  of 


RESULTS  OF  CAR  TEST. 


Emerald  to  Wellington  on  King. 

McNab  to  Bay  on  King  

Bay  to  Caroline  on  King  

Caroline  to  Queen  on  King  

Queen  to  Pearl  on  King  

Oak  to  Hannah  on  Locke  

Caroline  to  McNab  on  Herkimer 
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1400 
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1 100 
1 100 

900 

JOOO 

1300 


3»-4 
44.2 
41 .0 

52.8 

53-6 
54.8 
40.2 


s  ° 


22 . 5 

25-3 
22.8 
28.5 
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30.1 
23-1 


go 


407-5 
39'  •  1 
375-0 
357-3 
373 -o 
352-8 
393-3 
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<  I 


II. 5 
10.6 

13-7 
13.9 
14.2 
13-5 


3* 

o  . 

Oh 


397-5 
379-6 
364-3 
343-6 
359-1 
338.6 
370-8 


X  > 


o  ■ 


Efficiencies. 


Car. 


Motor 


Average  car  efficiency,  36%.    Line,  80%. 

Average  plant  efficiency  (from  coal  to  generators)  6.83%. 


STARTS. 


STREET. 

!  Grade 

Maximum 
current. 

Trolley 
Volts. 

H.  P. 
supplied. 

Traction 
effort. 

Torque. 

Ferguson  on  King  

2 

77 

420 

43-3 

616 

302 

.6 

77 

445 

40-5 

459-2 

225 

Main  and  Margaret  

S3 

425 

47-3 

392 

192 

0 

103 

405 

56.0 

392 

192 

0 

117 

410 

64-3 

392 

192 

Qupen  and  Herkimer..  

I 

137 

400 

73-5 

504 

247 

King  and  James  

0 

77 

442 

45-6 

392 

192 

20  lbs.  per  ton  is  required  to  keep  the  car  moving  at  a  uniform 
speed  on  a  level  ;  the  necessary  increase  being  added  for 
grades.  Let  W  =  weight  of  car  and  passengers  in  tons,  and  P  = 
%  of  grade. 

Then  traction  effort  =  W  x  20  +  W  x  2000  x  -2-  =  W  x  20  ( i  -I-  p) 

too 

For  starting  torque  we  use  70  lbs.  per  ton  and  have 


THE  CONSTRUCTION  OF  STREET  CARS. 

In  the  construction  of  street  railway  cars  it  is  desirable  to  em- 
ploy the  least  amount  of  material,  which  will  give  the  strength 
required  in  the  work  for  which  it  is  intended.  Any  superfluous 
weight  has  not  only  its  effect  on  the  motive  power,  but  on  the 
roadbed  as  well,  and  consequently  makes  a  difference  in  the 
dividends  at  the  end  of  the  year. 

A  recent  article  by  John  C.  Henry,  contains  some  vefy  valu- 
able matter  on  this  subject,  in  which  he  says  in  substance  :  The 
omnibus  is  constructed  to  shelter  passengers  and  stand  the  vi- 
brations incident  to  a  rough  road.  They  are  built  as  commodi- 
ous and  light  as  possible.  Sleeping  cars  are  built  to  stand  a 
high  speed,  to  roll  over  embankments  without  breaking  to 
pieces  and  to  stand  the  kicks  and  jerks  of  a  1,000  horse  power 
engine.  The  modern  electric  car  is  a  cross  between  the  two. 
In  the  construction  of  the  street  cars  which  are  required  to  stop 
and  start  frequently,  to  lift  themselves  up  steep  grades,  I  think 
the  lines  of  the  omnibus  should  be  observed,  more  parficularly 
in  the  roof  If  it  is  light,  the  walls  and  sides  may  also  be.  The 
city  of  San  Francisco  leads  the  way  in  mechanical  street  car 
traction.  Their  cars  are  admirably  adapted  for  electric  motors 
and  are  known  as  combinations.  The  earlier  built  were  re- 
modeled horse  cars.  The  managers  took  the  ordinary  14  foot 
horse  cars,  removed  the  platform  and  hood  from  one  end  and 

  built  a  light  14  foot  addi- 

tion  thereto.  The  new 
part  was  open  with  a  pas- 
sage way  down  the  centre 
and  the  seats  placed 
lengthwise,  the  passen- 
gers facing  outward ;  these 
car  bodies  weigh  about 
7,000 fbs.  and  are  mounted 
on  light  double  26  inch 
trucks.  When  mounted 
they  weigh  from  10,000 
to  ii,ooolbs.  Their  weight 
is  distributed  on  eight 
wheels  ;  taking  the  maxi- 
mum estimate  of  their 
■  :  weight  makes  the  weight 
on  each  wheel  but  1,375 
lbs.  By  adding  a  30  horse  power  motor  and  placing  it  on  the 
forward  trucks,  would  give  a  pressure  on  the  rail  not  to  exceed 
1,700  lbs.  per  wheel. 

There  are  in  many  places  to-day  four  wheel  electric  street  cars 
that  weigh  empty  not  less  that  10  tons,  with  a  wheel  pressure  of 
5,000  pounds,  or  almost  twice  that  of  a  standard  freight  car. 
Accoidmg  to  a  law  in  mechanics  this  four  wheel  car  injures  the 
track  seven  times  as  much  as  the  San  Francisco  style  with 
motor.  When  the  rolling  stock  is  properlv  designed  and  the 
joint  ties  are  supported  on  concrete,  a  35  pound  girder  or  T  rail 
IS  all  that  is  necessary  for  ordinary  street  railway  p.urposes. 

The  combination  car  has  nearly  double  the  carrying  capacity  of 
the  four  wheeler  referred  to,  and  weighs  nearly  three  and  one-half 
tons  less.  If  the  estimate  is  correct,  that  it  takes  two  cents  per 
ton  per  mile  to  move  this  superfluous  weight,  and  the  mileage 
is  but  100  per  day,  there  would  be  a  direct  saving  of  seven  dol- 
lars per  day,  which,  multiplied  by  the  number  of  cars  and  the 
average  number  of  runs  for  a  year,  would  make  a  large  amount, 
representing  the  difference  in  the  earnings  of  the  road  with  the 
two  styles  of  cars. 


336-0 
179-2 

2or  .6 
414.4 

257-6 
257.6 
224.0 


14.25 
S-97 
6.71 

13.78 
7 .02 
7.80 
8.82 


164.5 


203. 
126. 
126. 
109. 


63-4 
23.6 
29-4 
48.3 
23-4 
25.9 


85.1 
96-3 
82.7 
96-5 


Total  efficiency  of  .system  1.95%. 


W  X  70  -t-  W  X  2000  X  —  = 

'  100 


=  W  (70-I-20P). 


We  estimated  the  weight  of  the  car  and  the  passengers  to  be 
5.6  tons. 

The  horse  power  expended  in  moving  the  car  is  : 

Traction  effort  x  speed  in  ft.  per  min. 
33000 

The  horse  power  supplied  being  determined  from,  the  amperes 
and  trolley  volts,  we  get  the  car  efficiency  from  the  ratio  of  these 
two.  The  total  torque  on  each  armature  is  measured  by  half 
the  traction  effort  multiplied  by  the  radius  of  the  armature  in 
feet.    This  radius  was  .98  ft. 

On  27th  March  we  weighed  the  coal  used  during  a  12  hour 
run,  and  also  read  the  ammeters  every  two  minutes  during  this 
time,  and  the  volt-meter  every  ten  minutes.  The  amount  of  car- 
bon in  the  coal  was  afterwards  determined  by  a  chemical  analy- 
sis. Thus,  knowing  the  amount  of  carbon  supplied  to  the  fur- 
naces, and  assuming  14500  B.  T.  U.  per  lb.  of  carbon,  we  can 
compute  the  horse-power  supplied.  Taking  average  volts  and 
amperes,  we  get  the  electrical  horse  power  generated.  From 
the  ratio  of  these  we  determined  the  plant  efficiency  to  be  nearly 
7%.  From  the  ratio  of  the  average  trolley  volts  read  on  the  car 
test  to  the  average  volts  read  at  the  station,  we  determined  the 
line  efficiency  to  be  80%.  The  average  car  efficiency  being  36%, 
we  get  about  2%  for  the  efficiency  of  the  system. 

The  trolley  on  the  car  tested  was  not  in  very  good  shape  and 
the  wheel  frec|uently  came  off  the  wire  on  curves.  The  large 
starting  currents  shown  on  the  table  were  obtained  in  starting 
on  curves,  and  though  these  stops  were  acciclental,  yet  they 
serve  to  show  the  danger  of  stopping  a  car  on  or  at  the  begin- 
ning of  a  curve. 


A  SHORT-LINE  TELEPHONE. 

The  Rabbidge  telephone  has  been  brought  before  the  English 
public,  according  to  London  Lightning.  This  telephone,  it  ap- 
pears, is  designed  for  speaking  over  short  lines,  such  as  would 
connect  the  different  rooms  in  a  large  warehouse  or  block  of 
buildings.  The  usual  call  bell  is  replaced  by  a  small  vibrating 
reed  in  the  receiver,  which,  when  the  circuit  is  closed,  gives  a 
clear  note,  pleas.anter  than  the  sound  of  a  bell.  A  small  tube 
containing  mercury  automatically  changes  the  connections  when 
the  instrument  is  inverted.  This  stops  the  sound  and  acknow- 
ledges the  call,  which  is  made  by  removing  a  plug  from  one  hole 
to  another.  The  act  of  inverting  the  instrument  also  tends  to 
prevent  packing  of  the  carbon  granules  in  the  transmitter.  The 
whole  is  so  small  that  it  can  be  conveniently  screwed  to  the  side 
of  a  desk,  thus  savrng  the  trouble  of  moving  to  an  instrument 
fixed  to  the  wall. 


By  means  of  two  telephones,  one  with  a  diaphragm,  the  other 
without,  the  speed  of  machinery  may  be  indicated  at  a  distance. 
The  telephone  without  the  diaphragm  is  placed  with  the  pole  of 
its  magnet  very  near  the  iron  arms  of  a  revolving  wheel,  or  it  is 
placed  near  a  wooden  wheel  carrying  a  number  of  armatures. 
As  the  wheel  revolves,  the  arms  or  armatures  in  passing  the  pole 
of  the  telephone  produce  changes  of  magnetism  which  induce 
electric  pulsations  in  the  winding  of  the  telephone  magnet. 
These  electric  pulsations  affect  the  strength  of  the  magnet  of  the 
distant  telephone,  thus  causing  the  diaphragm  to  vibrate,  pro- 
ducing in  the  telephone  a  musical  sound,  the  oitch  of  which  de- 
pends on  the  sp^ed  of  the  machinery.  The  pitch  being  ascer- 
tained by  comparison  with  a  pitch  pipe  or  similar  instrument, 
the  speed  is  found  by  a  very  simple  calculation. 
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65  to  71  Front  Street 
West. 

TORONTO,  ONT. 


CAPITAL, 
$1,500,000. 


Canadian 
General 
Electric 
Company 


FACTORIES: 

Peterborough,  Ont. 


Branch  Offices  and 
Warerooms : 

124  Hollis  Street, 
HALIFAX,        -       N.  S. 

1802  Notre  Dame  St., 
MONTREAL,    -  QUE. 

350  Main  .Street, 
WINNIPEG,     -  MAN. 

Granville  Street, 
VANCOUVER,     -  B.C. 


^^^^^^^^ 

Electric  Mining  Locomotives,  Hoists,  Pumps, 
and  Mining  Supplies. 

Electric  Railway  Motors  and  Supplies 

Electric  Power  Transmission  Apparatus. 

Arc  Lighting  Apparatus. 

Alternating  Current  Incandescent  Lighting 
Apparatus. 

Continuous  Current  Incandescent  Lighting 
Apparatus. 

Generators  for  Lighting  or  Power  Circuits 
connected  direct  to  Engine  Shafts. 

Three  Phase  Power  Generators  and  Motors 
for  long  distance  transmission. 

^^^^^^^^^  - 


We  manufacture  only  the  most  modern  and  perfect  machinery,  and 


our  standard  of  workmanship  is  the  highest. 


We  have  just  issued  new  illustrated  catalogues  on 


RAILWAY  APPARATUS    .  ...... 

ARC  LIGHTING  APPARATUS  

INCANDESCENT  LIGHTING  APPARATUS  (Si[|?*a^t?ng) 
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SPARKS. 

Mr.  Herman  Bunker,  of  Barrie,  Ont. ,  has  been  granted  a  United  States 
patent  on  a  clutch  pulley. 

■  The  purchase  of  an  electric  light  plant  is  under  consideration  by  the 
Council  of  the  Town  of  Kamloops,  B.  C. 

The  village  Council  of  StreetsviUe,  Ont.,  have  given  a  contract  to  the 
Reliance  Mfg.  Co.,  for  six  arc  lights. 

A  by-law  will  be  submitted  to  the  ratepayers  of  Kincardine,  Ont.,  on  the 
9th  July,  to  authorize  a  loan  of  $10,000  for  the  purchase  of  an  electi  ic  light 
plant. 

The  first  shipments  of  material  for  the  new  switch  board  for  the  Toronto 
office  of  the  Bell  Telephone  Co. ,  have  been  received  from  the  factory  in 
Montreal. 

Acting  in  accordance  with  authority  conferred  by  Parliament,  the  Bell  . 
Telephone  Co.,  have  decided  to  increase  their  captial  stock  from  $2,640,000 
to  $3,168,000. 

Owing  to  certain  municipal  regulations,  the  Chambers  Electric  Light  and 
Power  Co. ,  ofTruroN.  S. ,  have  been  compelled  to  reduce  the  height  of 
their  building  to  one  story. 

The  Physical, [Chemical  and  Mathematical  Section  of  the  Royal  Society  of 
Canada,  has  elected  as  its  President,  Mr."  B.  J.  Harrington  ;  Vice-President, 
Prof.  H.  C.  Bovey,  of  McGill  University  ;  Secretary,  Mr.  G.  Devill. 

The  town  Council  of  Orillia  have  accepted  the  tender  of  the  Canadian 
General  Electric  Co. ,  for  an  incandescent  lighting  plant,  at  the  price  of 
$9,450,  and  the  tender  of  Goldie  &  McCulloch  Co.,  for  steam  plant,  at  the 
price  of  $2,750.  The  acceptance  of  these  tenders  is  made  contingent  on 
the  approval  of  the  ratepayers  of  a  by-law  appropriating  $13,000  for  the 
purchase. 

The  Queen  Victoria  Niagara  Falls  Park  Commissioners  have  granted  to 
the  Canadian  Niagara  Power  Co.,  a  perpetual  franchise  for  the  use  of  the 
water  power  of  the  Niagara  F'alls  on  the  Canadian  side  of  the  river,  and 
have  formally  accepted  the  plans  submitted  by  the  Power  Company  for  the 
development  ot  the  water  power.  The  site  for  an  immense  stone  power 
house,  similar  in  dimensions  to  the  one  on  the  United  States  side  of  the 
river,  has  been  staked  out  on  the  side  of  the  high  bluff,  under  the  Loretto 
Convent  and  Carmelite  Monastery.  The  construction  of  the  inlet  canal, 
wheel-pit  and  tail-race  tunnel  will  be  immediately  commenced.  The  com- 
pany expect  to  be  in  a  position  a  year  hence  to  supply  15,000  H.  P. 


TRADE  NOTES. 

The  Canada  Coals  &  Railways  Co.,  Joggins  Mines,  N.  S. ,  are  putting  in 
a  300  horse-power  Lancashire  boiler,  fitted  with  Galloway  conical  tubes.  It 
was  built  by  the  Robb  Engineering  Co.,  who  have  another  of  the  same  size 
under  constructoin  for  them. 

The  Johnston  Electric  Co.  have  opened  offices  at  No.  34  York  street, 
Toronto,  as  electrical  contractors  and  dealers  in  electrical  supplies.  Their 
specialties  are  a  new  slow  speed  alternating  current  dynamo;  a  new  arc 
lamp  ior  alternating  circuits,  operated  with  or  without  transformer;  anew 
automatic  arc  dynamo,  direct  constant  current  ;  railroad  and  stationary 
motors.  Mr.  W.  A.  Johnston,  formerly  manager  of  the  Ball  Electric  Co., 
occupies  a  similar  position  with  this  new  company. 


The  Bell  Telephone  Co'y 

OF  CANADA,  LTD 

MANUFACTURES  AND  HAS  FOR  SALE  EVERY  DESCRIF'TION  OF 
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LINE  MATERIAL  AND  SUPPLIES. 

Will  furnish  tenders  for  supplying  Warehouses,  Public  Buildings,  Hotels 
and  Dwellings  with 

PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS, 
BURGLAR  ALARMS,  HOTEL,  ELEVATOR  AND 
OIHER  ANNUNCIATORS,  HOTEL  ROOM  AND 
FIRE  CALL  BELLS,  ELECTRIC  BELLS,  PUSH 

 BUTTONS,  ETC  
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AND  Police  Patrol  Systems. 


Catalogues  loill  he  furnished  ok  application. 
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Bell  Telephone  Building, 
367  Aqueduct  Street. 
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EDMs  SWAN  ELECTRIC  LIGHT  CO.  Ltd 


LONDON, 


ENGLAND 


Dynamos,  Motors,  Arc  Lamps, 
I  Incandescent  LampS;  Rosettes, 
Cut-Outs,  Branch  Blocks, 
Tumler  Switches,  Snap  Switches, 
Jack-Knife  Switches,  Storage  Batteries, 
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PERSONAL. 

At  Cornell  University,  Commencement  Day,  June  21st,  the  degree  of 
Mechanical  Engineer  was  conferred  on  Messrs.  W.  F.  McLaren,  Hamilton, 
Ont.,  W.  G.  Krantz,  Berlin,  Ont.,  and  J.  H.  Meikle,  Morrisburg,  Ont.; 
Thos.  Hall,  Washington,  Ont. ,  took  the  degree  of  Master  of  Mechanical 
Engineering. 

The  Hamilton,  Grimsby  &  Beamsville  Electric  Railway  Co. ,  have  ap- 
pointed Wm.  A.  Sweet  as  their  chief  engineer.  He  comes  lo  them  highly 
recommended,  having  been  employed  by  the  Hamilton  Vinegar  Works  Co. 
for  the  past  four  years.  He  is  President  of  Hamilton  Association  No.  2, 
C.  A.  S.  E. ,  and  a  member  of  the  Ontario  Association  of  .Stationary  En- 
gineers. 


PUBLICATIONS. 

With  the  June  number  the  Arena  opens  its  tenth  volume,  and  is  an  es- 
pecially notable  issue.  It  contains  over  one  hundred  and  seventy  (170) 
pages. 

An  amply  illustrated  character  sketch  of  Louis  Kossuth  appears  in  the 
May  Review  of  Reviews.  Besides  portraits  of  Kossuth  at  various  stages  in 
his  career,  there  are  several  reproductions  of  rare  prints,  representing  battle 
scenes  in  the  Hungarian  revolution,  which  were  suppressed  at  the  time. 


MONTREAL  ELECTRIC  CLUB. 

The  above  Club,  after  having  held  a  very  successful  series  of 
meetings  throughout  the  winter,  have  adjourned  for  the  summer 
season. 


SPARKS. 

A  metallic  circuit  is  being  constructed  by  the  Yarmouth,  N.  S. ,  Telephone 
Co. 

Mr.  Robt.  Mainprize,  of  Wingham,  will  install  an  arc  lighting  plant  at 

Goderich. 

Mr.  G.  K.  Nesbitt  is  installing  additional  electric  plant  in  his  mill  at 

Cowansville,  Que. 

The  extension  of  the  North  American  Telephone  line  between  Kingston 
and  Smith's  Falls,  has  been  completed. 

Incorporation  is  being  sought  for  by  the  Stanstead,  Que.,  Electric  Light 
Co.,  with  a  capital  stock  of  $25,000. 

The  ratepayers  of  London,  Ont.,  are  said  to  be  in  favor  of  accepting  the 
company's  recent  offer  for  the  construction  of  an  electric  railway. 
I  'A  by-law  will  shortly  be  submitted  for  the  approval  of  the  ratepayers  of 
Collingwood,  Ont.,  to  anthorize  the  expenditure  of  $12,000  for  the  exten- 
sion of  the  waterworks  and  electric  light  systems. 

The  Bell  Telephone  Company  have  commenced  the  construction  of  their 
underground  system  at  Ottawa.  18,000  feet  of  underground  cable,  and 
ig.ooo  feet  of  aerial  cable,  will  be  used.  As  the  result  of  the  use  of  these 
cables,  the  number  of  overhead  wires  will  be  greatly  reduced  in  the  central 
part  of  the  city. 

The  St.  John  Street  Railway  Co.,  has  recently  elected  the  following 
officers :  Sir  Wm.  C.  Van  Horne,  president  ;  Col.  Flicker  and  Messrs. 
James  Ross,  H.  P.  Timmerman  and  H.  H.  McLean,  directors;  Mr.  F.  A. 
Warren,  secretary-treasurer,  and  Mr.  C.  D.  Jones  superintendent.  It  is 
the  intention  to  entirely  re-construct  and  equip  the  new  road  with  new 
material.    The  work  will  be  commenced  at  once. 
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145  WELLINGTON  ST.  W. 


TORONTO 


STEAM  USE  MS 

Desiring  the  services  of  COMPETENT  EN- 
GINEERS of  any  class,  can  obtain 
sober,  intelligent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENCINEERS. 

Geo.  Hunt,  President,  625  Dorchester  Street, 
Montreal. 

J.  J.  York,  Secretary  Montreal  Branch,  Board 
of  Trade  Building,  Montreal. 


FIRSTBROOK  BROS. 

King  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDB-BLOGKS 

AND  CROSS-flKMS. 


WRITE  FOR  PARTICULARS. 


FINE  :^OFFICE.  SCHOOL. 
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DRUG  STORE  FITTINGS  './Ji=W^t.,-ra'ASE;ND  FOtU-'*  


PULLEYS 
SHAFTING 
HANGERS 


? MACHINE  •  Steel  Rim   Pulleys  are  pra.ctica.lly 

lyiQU^QgQ  ^  unbreakable,  are  lighter  and  easier  on 

9                   RIM  ^  shaft,  and  cost  same  as  cast  pulleys. 

•    AND  GRIP  •  ANY  STYLE  FURNISHED  SPLIT 


TURNED  IN  ANY  LENGTHS  UP  TO  28  FEET. 
SAVING  COUPLINGS.     STEEL  OR  IRON. 
PERFECTLY  TRUE  AMD  POLISHED. 
KEY  SEALED  WHEN  DESIRED. 

RING  OILING  AND  RESERVOIR   OIL   BEARINGS.  STANDS 
FOR   BEARINGS.     WALL   BOXES.       SPECIALLY  HEAVY 
PATTERNS  FOR  ELECTRIC  WORK.    OUR  SPECIAL 
FACILITIES  SECURE  YOU   LOW  PRICES 
AND    PROMPT  SHIPMENT. 


( 


BRANTFORD, 

CANADA 


)  WATEROUS 


Get  our  DYNAMO  BELT  for  Electric  Light  and  Railway  Work  . 
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SPARKS. 

The  Brockville  Light  &  Power  Co.  are  applying  for  the  contract  to  light 
the  new  asylum  building.  If  their  application  is  successful  they  will  require 
a  new  alternator  of  at  least  2000  lights  capacity. 

The  Government  are  said  to  be  looking  out  for  a  suitable  site  on  the 
banks  of  the  canal  at  Cornwall  for  an  electric  power  station.  When  they 
have  located  one  tenders  will  be  required  for  the  work. 

The  Reliance  Electric  Mfg.  Co.,  referring  to  the  paragraph  m  the  recent 
issue  of  The  News,  which  stated  that  an  electric  plant  was  required  at  Til- 
bury Centre,  Out. ,  write  that  this  statement  is  incorrect,  as  they  put  in  a 
plant  at  that  place  in  December  last. 

It  is  probably  not  widely  known,  says'lhe  N.  Y.  Electrical  Review,  that 
only  seven  out  of  the  17  transatlantic  cables  are  now  in  use — 10  having 
given  out  for  various  causes.    Estimating  the  cost  of  each  cable  at  $3,000,- 
000,  here  is  an  irreclaimable  investment  of  $30,000,000  safely  buried  beneath  ' 
the  ocean  to  a  depth  of  from  a  few  fathoms  to  over  five  miles. 

There  is  one  crudity  about  electrical  work,  says  Power,  which  is  perhaps 
more  a  problem  for  the  electrician  than  for  the  engineer,  and  yet  it  is  of  in- 
terest from  the  power  standpoint.  A  si-x  hundred  horse-power  engine,  for 
instance,  is  connected  up  to  a  six  hundred  horse-power  generator.  In  case 
of  an  overload  the  engine  could  run  up  to  eight  or  nine  hundred  horse-power, 
but  when  the  electric  load  increases  unduly  the  fuses  blow  or  the  circuit 
breakers  drop,  and  that  unit  is  dead  until  matters  can  be  readjusted.  It  is 
as  though  a  boiler  were  fitted  with  a  fusible  plug  that  would  melt  and  put 
the  fire  out  when  the  pressure  got  above  the  allowable  limit.  Cannot  there 
be  an  electrical  safety  valve  which  will  prevent  a  dynamo  from  furnishing 
over-much  current  without  stopping  it  altogether? 


POSSIBILITIES  OF  SPEED  BY  STEAM, 

In  his  recent  inaugural  address,  the  president  of  the  French 
society  of  civil  engineers,  M.  du  Bosquet,  pointed  out  that 
express  trains  daily  attain  seventy-five  miles  an  hour  on  down 
grades,  providing  that  such  speeds  are  not  dangerous.  But  the 
engines  are  not  sufficiently  powerful  to  maintain  such  speeds  on 
a  level.  A  drawbar  pull  which  would  give  seventy-five  miles 
an  hour  on  a  down  grade  of  one  in  200  would  give  only  fifty- 
seven  and  a  half  miles  on  a  level,  and  thirty-one  and  a  fourth 
miles  on  up  grade  of  one  in  200.  A  slight  increase  in  the  av- 
erage speed  greatly  increases  the  power  required.  If  322  horse- 
power will  draw  a  train  at  fifty  miles  an  hour  up  an  incline  of  one 
in  200,  for  a  speed  of  125  miles  2,960  horse-power  would  be  nec- 
essary. High  speeds,  moreover,  increase  the  weight  of  the 
engines  per  horse-power,  and  there  is  a  limit  beyond  which 
the  engines  could  not  move  themselves.  At  their  maximum 
power,  the  modern  French  locomotives  weigh  about  158  pounds 
per  indicated  horse  power;  but  a  similar  engine  of  150  tons 
generatmg  2,000  horse-power,  would  be  required  to  draw  a  train 
of  100  tons  up  a  slope  of  one  in  200.  The  highest  possible 
speed  for  such  an  engine  and  train  up  the  slope  would  be 
eighty-seven  and  a  half  miles  an  hour,  and  for  this  the  engine 
would  weigh  670  tons  and  would  generate  8,932  indicated 
horse-power. 


STUDY  ELECTRICITY  AT  HOME 

By  our  correspondence  method.    Thorough  instruction  with  Free  Apparatus.    Circulars  Free.    Scientific  Machinist,  S.  Water  St.,  Cleveland,  O. 
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THE  EXACT  ARC  LAMP 

.  .  .  FOR  .  .  . 

Direct- Incandescent  or  Alternating  Circuits. 

IT  IS  WITHOUT  A  COMPETITOR  ON  ALL  CIRCUITS  SINGLY  OR  IN  SERIE  S 

It  is  not  affected  by  the  flashing  of  machine. 
IT  CAN  BE  REPAIRED  BY  ANY  ONE. 

It  is  much  more  reliable  in  action  and  would  save  the  cost  of  patrolmen. 

The  enerf>y  expended  on  fhe  electro  magnets'  mechanism  to  operate  most  arc 
lamps  is  utilized  in  THE  EXACT  to  enhance  its  candle  power.  Its  resistance  is  lower 
than  any  other  lamp. 

By  using  this  lamp  all  the  tequirements  of  a  city  for  power  arc  and  incandescent 
lighting  may  be  met  by  an  alternating  plant,  thereby  sauing  cost  of  direct  generators, 
engines,  shafting  line  construction  and  maintenance  of  same,  thus  reducing  the  cost  of 
installing  and  maintenance  nearly  fifty  per  cent 

One  lamp  can  be  burned  on  a  5  light  transformer  and  from  25  volts  up. 
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■  John  St.  North,  HAMILTON,  ONT. 
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MONARCH  ECONOMIC 

BOIJiRS 

More  Economical  than  Brick-set  Boilers, 
with  all  advantages  of  light 
portable  forms. 


Robb  Engineering  Co. 

(LIMITED) 

Amherst,   -   Nova  Scotia. 


HdKI/^oNTAL  TVFE. 


Little  Giant  Turbines 

WATER  WHEELS   FOR  ALL  PURPOSES 
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Water  Wheel  Governors,  Machine  Dressed  Gears, 
Pulleys,  Shafting,  Hangers,  Etc. 
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MANAGER. 
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The  unexpected  gen- 
erally happens.  Don't 
trust  to  luck.  It  pays 
to  know  that  you  are 
right.  Have  your  boiler 
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additional  charge. 


JOHN  FAIRGRIEVE,  Chief  Inspector. 
Full  Government  Deposit. 


ELECTRIC 
WATERWHEEL 
GOVERNOR 


PA  TENTED. 

Variations  in  speed  de- 
tec'ed  by  fast  running, 
sensitive  Goveinor  Balls. 
Gate  movement  instantly 
set  in  operation  by  elec- 
tric current.  Quick  and 
powerful  action. 


Write  for  particulars. 


WM.  KENNEDY 
&SONS 

Owen  Sound,  Ont. 


THE  CANADIAN  LOCOMOTIVE  &  ENGINE  CO.,  Ltd. 

KINGSTON,  -  ONTARIO. 


MANUFACTURERS  CF 


Locomotive,  Marine  and  Stationary  Engines 


Akmington  iSc  Sims'  High  Si'ekd  E.ngine  for  P^lectkic  'Light  Plant,  etc. 

NOTICE. 

The  Canadian  Locomotive  Engine  Co. ,  Limited,  of  Kingston,  Ontario,  have  the  e.xclusive  license 
for  building  our  Improved  Patent  High  Speed  Engine  for  the  Dominion  of  Canada,  and  are  fur- 
nished by  us  with  drawings  of  our  latest  improvements. 

Proviu'^nce.  R.I.,  Nov.  i8ih,  1889.  (Signed)         AKMINGTON  &  SIMS. 


THE 
HAZLETON 
BOILER. 


"CYCLE"  GAS  ENGINE 

IMPULSE  EVERY  REVOLUTION  without 
a  separate  pump.    NO  SLIDE. 


Descriptive  Catalogues  of  the  above  on  apphcation. 
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PACKARD  •  TRANSFORMER 


The  Transformer  can 
be  cut  out  of  circuit  and 
a  burned  out  fuse  re- 
placed without  the  use 
of  any  tool  whatever . . 


NO  SHORT  CIRCUITS 

HIGHEST  EFFICIENCY 


NO  BURN  OUTS 


PERFECT  INSULATION 


SPLENDID  REGULATION 


-a- 


Your  trial  order  is  solicited,  and  if  any  Packard  Transformer  fails  to  give  ENTIRE 
satisfaction,  we  will  allow  full  credit. 

THi  =  PACKARD  ■  LAMP  =  CO, 
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C.  W.  HENDERSON  Manufacturer  and  contractor  ELECTRICAL  SUPPLIES 


ESTIMATES  FURNISHED  FOR 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns.  ^ 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Batteries,  Doctors'  and  Dentists'  Electrical  jl  1 
Apparatus  and  Machinery. 
Electric  and  Gas  Fixtures. 
Electric  Fan  Motors. 

Somoff's  Fancy  and  Miniature  Incandescent  Lamps. 


44  B^eury  S^^^et  ....... 

{CORNER  JURORS) 

....  MONTREAL 


LAMKIN  PATENT 


STEAM  PIPE  AND  BOILER  COVERINGS 


Asbestos  Goods  Steam  Packings 

Cotton  Waste  Gaskets,  &c.,  &c. 

Largest  and  Best  Assortment  in  Canada. 

Canadian  Mineral  Wool  Co.,  Ltd.     -     122  Bay  street,  Toronto. 

Montreal  Agent:  LEWIS  SKAIFE,  707  New  York  Life  Building.  Telephone  2376. 

LONDON  MACHINE  TOOL  CO., 

LOISrr>ON,  -  ONTARIO, 

MANUFACTURERS  OF 

Machinist  &  Brass  Finishers'  Tools 

A.  B.  WILLIAMS,  General  Aqent,  TORONTO,  ONT. 

It  is  no  longer  necessary  to  import  Carbon  Points. 

THE  PETERBOROUGH  CARBON  AND  PORCELAIN  CO. 

....  can  furnish  them  equal  to  any  in  the  world,  as  they  are  .... 

MANUFACTURERS  OF 

Carbon  Points  for  all  Systems  of  Arc  Light,  Battery  Plates,  Carbon  Brushes, 
AND  ALL  KINDS  OF  PORCELAIN  FOR  ELECTRICAL  AND  HARDWARE  LINES. 


OAK 

TANNED 


BELTING 


TORONTO 

76  "store:  SarREET 

Telephone  475. 


THE  J.  G.  MCUREN  BELTING  GO.  Montreal 


THE  BABCOCK  &  WILCOX 

WATER  TUBE  STEAM  BOILER 

;    ;    ;   IS  NOW  BUILT  IN   CANADA    :    :  : 

Suitable  for  ["all  |purposes — Mills,   Electric  Lighting  and  Railways,  Heating,  Etc. 
Over*  1,000,000   Hoi?se  Fo^wer'  in  use 

Send  for  our  book,  Steam — Free  on  application.  -^m-^  Full  information  and  Estimates  furnished 

Head  Office:  415  BOARD  OF  TRADE  BVILDING,  MONTREAL. 


E.  6.  FRENCH-, 


:         General  Argent  for  Canada 

BRf\NCH   OFFICE,  :  DBSERONTO. 


CANADIAH 


I  w  W  W  %V  V 
I »  A%  0a\  0j\  /i»  0tt 
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I 


LECTRICALNEWS 


NGINEERING 


□URNAL 


I 


OLD  SERIES,  VOL.  XV.— No.  6. 
NEW  SERIES,  VOL.  IV.— No.  8. 


AUGUST,  1894 


PRICE  10  CENTS 
$i.oo  Per  Year. 


MAGNOLIA  METAL 


IN  USE  BY 


Eight  Leading  Governments. 

BEST  ANTI-FRICTION  METAL  FOR 

HiQh-speed  Engine,  Dunamo,  Rolling  Mill,  SteamshiD,  Railroad,  Saw-Mill,  Gotton-Mill,  PaDer-Mill,  Woolen-i 
Silk-Mill,  Jute-Mill,  Rubber-Mill,  Sugar-Mill,  Flour-Mill  and  all  Machineri!  Bearings. 

DVC-^GhD^OLI^  DVCET^H.  CO. 


London  Office:  75  Queen  Victoria  St 
Chicago  Office:  Traders  Building. 
Montreal  Office:  H.  McLaren  &  Co.,  Agents. 


Owners  and  Sole  Manufacturers, 


74:  Cortlandt  Street,  NEW  YOBK, 


JOHN  LANGTON  &  CO. 

 Canada  Life  Building,  Toronto 


ELEGTmGf\L  -  ENGINEERS  -  f\ND  ■  GONTRf\GTORS 

—  Complete  Plants  installed. 


Plants  requiring  special  combinations  of  Electrical  Machinery  a  Specialty. 

CORRESPONDENCE  SOLICITED. 

DIREGT-DRIVEN"  DYNftMOS  for  large  and  small  plants.       SLOW  SPEED  GENERATORS  ftND  MOTORS. 
Sole  Canadian  Agents  for  the  Waddell-Entz  Alkaline  Storage  Batteries. 

  THE   


Reliance  .  .  .  D 


Y 


N 


Automatic  .  .  .  "^^ATyr 
Alternating  Current  . . 

PERFECTLY  AUTOMATIC,  FROM  ONE  LIGHT  TO  FULL  LOAD 


MANUFACTURED  BY   


The  Reliance  Electric  Mfg.  Co.,  Ltd. 


Write  for  prices  and  investigate  before 


purchasing 


BRANCH  OFFICES : 

^         io6  King  St.  West,  TORONTO,  ONT. 
749  Craig  Street,  MONTREAL,  QUE. 
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Montreal  Insulated  Wire  Works. 
J.  ROSS,  SON  &  GO. 


MANUFACTURERS  OF 


INSULATED 
ELEOTRIGWIRES 

And  Wires  for  Anmtnciators, 
Offices,  Magnets  and 
Dynamos. 


Factory:  41  }4  William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed. 

O.  Box,  1496. 

E.  GflRL  BREITHflUFT 

CONSULTING 

Electrical  Engineer 

Graduate  in  Electrical  Engineering  at  Johns 

Hopkins  University,  Baltimore. 
 Address  :  BERLIN,  ONT. 


RALPH   LA  FLAMME 


JOHN  A.  ANDERSON 


Lfl  FiftMME  &  Anderson 

CONTRACTING 

Electrical  Engineers 

13  Liitour  Street,  MONTREAL, 


ELECTRICAL    SUPPLIES   OF  ALL 
.  .  .  .DESCRIPTIONS.  .  .  . 


Dynamos  A 

Motors  " 

AnnMciators  ?   Concealed  Wiring  in  Finished 

Electric  Bells  f        Buildings  a  Specialty. 


,  REPAIR  WORK  . 


Use  Something  Good 

PEERLESS  OILS 

TAKE  NO  OTHER. 

MADE  SPECIALLY  FOR  YOUR  USE. 
THE  PEERLESS  BRAND  IS  SECURED  BY  LETTERS 
PATENT. 

Best  Oil  in  the  market.    Does  better  work  and  more  of 
it.  Saves  the  Machinery  and  lasts  longer.  Try  it. 

12  GOLD  MEDALS  IN  6  YEARS 

Sole  Manufacturers 

SAMUEL  ROGERS  <&  CO. 

30  Front  Street  East,  Toronto,  On t. 

godfrey  st.  v.  morgan 
Barrister,  Solicitor,  etc. 

27  Wellington  St.  East,  ToPOntO 


If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware  merehants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 

J.  B.  MCLEAN  CO.,  Ltd. 

PI'BLISHE'«S 

10  Front  St.  E.       -  Toronto. 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


F.  PNIlf S  ElK 


manufacturers  of 


ELECTRIC  light  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\Kf\]Df\Y  GfVBLES. 
RAILWAY  FEEDER  AND  TROLLEY  WIRE 

OFFICE  AND  FACTORY  : 
New  York  Office:  10  Cortlandt  Street.  /VI nn  +  lY>;il  C\:\r\^A;\ 

Providence  R.  I.:  American  Electrical  Works.        /"•       |  I  I  tJCll  ,    \Jdl  |aUd» 

Columbia  Metal 

THE  BEST  ANTI-FRICTION  METAL  ON  THE  MARKET ! 

Less  Friction  ;  Less  Wear  ;  Less  Heating  in  Journals  ; 
and  Less  Oil  Used  than  with  Any  Other  Metal. 
As  liquid  as  water  when  melted.       Once  used,  always  used.       Prices  right. 


W.  S.  BATES 


A  TRIAL  SOLICITED 


MEAFORD,  ONT. 


The  F.  E.  Dixon  Belting  Co 


(LIMITED) 


manufacturers  of 


LEATHER  BELTING 


70  KING  STREET  EAST  TORONTO. 


Headquarters  for  Electric  and  Dynamo  Belting. 


John.LBlaikie  Esq, 
Pres. 


EW.Rathbun  Esi 
Vice.  Pres. 


CONSULTING  ENGINELRS 

G.C.ROBB  ChiefEngineer    ,,         _  ^  ^ .  _ 

A.FRASER  Sec.Tres       Head  Office  TORONTO 
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TORONTO  ELECTRIC  MOTOR 00. 

MANUFACTUKERS 

Dynamos  and  Motors 

ARC    LAMPS    FOR    INCANDESCENT  CURRENT. 
REPAIRING  A  SPECIALTY. 

107  Adelaide  St.  W.  -  Toronto,  Ont. 
$165.00 

HiQUesi)  Grade 

. GYGLES . 


$95 


SrOT  6f\8H ! 

CLEARANCE  PRICES 


.  .  ONLY  ABOUT  TWENTY  LEFT  . 
These  Wheels 
■will  be  sent  sub- 
ject to  examina- 
tion to  any  p  rt 
cf  O.  tario,  on  re- 
■ceipt  of  a  sufifi- 
•cien t  sum  to 
■cover  express 
■char  es. 

FULLY  GUARANTEED-^ 
These  Wheels  are  equal  to  any,  and  bear  the  highest 
testimonials,  which  will  be  forwarded  on  application. 

GEO.  F.  BOSTWIGK 

24  West  Front  St.    -  TORONTO. 


E.  C  HILL,  Mngr.  Cycle  Department. 


(General  Electric  Co.,  Berlin,  Germany.; 

CAi  ri  At.   I  11  r.V   !  AIIJ   L  f ,  $5,0..>0.000 

....  Manufacturer^  of  ...  . 

A.  E.  C.  INCANDESCENT  LAMPS 

Bare  and  Insulated  Wires,  Rubber  Goods,  Elcctncal  Supplies 
and  Railway  Equipments,  Instruments,  Dynamos 
....  and  Motors  .... 


Long  Dlstance  Trans.missio.v  a  SrECiALTV. 


IKAUE  .\I.\Klv 


MUNDERLOH  &  CO.,  ^^^^^  Montreal 


"  STARR 

INCANDESCENT  LAMPS 

FULL  CANDLE  POWER 
LONG  LIFE  •  LOW  PRICE 

The  "STARR  "as  now  iranufactured  with  new  and  improved 
bases,  etc.,  are  unequalled.    Made  with  standard  bases 
and  of  all  voltages  and  candle  power. 


.  .  .  TRY   f\   SAMPLE    LOT  . 


[registered 


JOfiN  STARR,  SON  &  CO.,  Ltd.  -  fialitax,  N.S. 


SPECIAL 


High  Class  Split  Clutches 
and  Couplings 


. . . AND 


High  Class  Split  Pulleys 


FOR  ELECTRIC  POWER  PLANTS 


DODGE  WOOD  SPLIT  PULLEY  CO. 

Ofjice:  68  KING  STBEET  WEST.  TOHONTO. 


Get  oup  DYNAMO  BELT  for  Eleetrie  Light  and  Railway  Work  . 


Jas.  St.  Charles,  Manager. 


ST,  CHARLES  &  PRINGLE 

Omnibus  Company 

BELLEVILLE,  ONT. 

Manufacturers  of- 

..[[[«» 


Henry  Pringle,  SecS-Treas. 


and  various  styles  of  Omnibuses 
and  Hose  Wagons 
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Kay  Electric  Works 

No.  255  James  Street  N.,  Hamilton,  Ont. 


.  MANUFACTURERS  OF  . 


DYNAMOS 

For  Arc  and  

Incandescent  Lightinj;. 


MOTORS 

From  ys  H.  P.  to  50  H.  P. 
Electro  Plating  Machines  and  General 
Electrical  Appliances.  Special  attention 


to  Mill  and  Factory  Lighting  


WRITE  FOR  CIRCULARS. 


NORTHEY  MFG.  GO. 


LIIVIITED 


Toronto  .... 

...ONTV=\RIO. 


MANUFACTURERS  OF 

STEAM 


A  N  D 

IPO  WE  R 


PUMPS 


For  General  Water  Supply 

\  \  \  \  \f«J^<"  S^  and  Fire  Protection. 

BOILER  FEED  PUMPS  AND  PUMPS  FOR  ALL  DUTIES 
CONOENSEIl^S,  ETC. 

HIGH  CLASS  PUMPING  ENGINES 


FINE.  -  - 


FOR  HIGH  DUTY,  SUITABLE  FOR  TOWN  AND  CITY  WATERWORKS 


E 


C 


J}  It 


E 


Street  Cars 


OUR  SPECIALTY 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 


m 


FIRSTBROOK  BROS. 

King  St.  East,      -  TORONTO. 

MANUFACTUREKS  OF 

TOPPINS, 

SIDE.-BLOCKS 

AND  CF?OSS-flRMS. 


WRITE  FOR  PARTICULARS. 


PnTTERSON  6c  GORBIN. 

.ST.  CATJJAHfNI{S,  ONT. 


S  TB  AM  USERS 

Desiring  the  services  of  COMPETES T  EN- 
GINEERS of  tiny  class,  can  obtain 
sober,  intellif/ent  and  reliable 
men,  by  ajij'li/inff  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

Geo.  Hunt,  President,  625  Dorchester  Street, 
Montreal. 

J.  J.  York,  Secretary  Montreal  Branch,  Board 
of  Trade  Building.  Montreal. 
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THE  ELECTRIC  PLANT  AT  UPPER  CANADA  COLLEGE. 

Upper  Canada  College,  Toronto,  possesses  as  well  equipped 
a  modern  plant  as  any  private  institution  in  Canada.  The  engine 
and  boiler  room  are  separate  from  the  main  building  proper, 
and  have  splendid  light  and  ventilation  provided  for  those  em- 
ployed in  that  department. 


View  of  Engine  Room,  UPFtK  Canada  c.ullege,  ToKcjNTt 

The  800  lights  used  throughout  the  bulldmg  and  the  current 
that  is  used  for  various  purposes  hereinafter  described,  is  manu- 
factured by  two  high  speed  engines  of  40  and  80  H.  P.,  which,  by 
the  aid  of  endless  belts  are  connected  direct  to  two  Edison  gener- 
ators. From  these  machines  the  current  is  carried  to  a  distri- 
buting cabinet  and  switch-board,  thence  to  section  switches, 
sixteen  in  number,  from  which  lights  can  be  supplied  as  required 
to  a  particular  section  of  the  building. 

The  college  also  possesses  a  storage  battery  plant  of  24  cells, 
but  owing  to  the  great  expense  attached  to  its  opera- 
tion it  is  not  in  use. 

The  building  is  perfectly  ventilated  by  two  6  H. 
P.  motors,  coupled  direct  to  fans,  which  get  a  supply 
of  fresh  air  from  a  height  of  over  100  ft.,  through  a 
chimney  or  chute,  and  send  it  through  conduits  to  all 
parts  of  the  college. 

The  laundry  is  operated  by  a  7  K  H.  P.  motor  doing 
the  duty  required,  and  is  supplied  with  an  independ- 
ent heater  for  heating  water. 

The  gongs  in  the  building  are  operated  by  six  cells 
of  storage  battery,  as  also  the  door  bells  and  annun- 
ciators. 

The  heating  is  under  electric  control,  the  building 
he'mij  equipped  with  the  Johnson  Electric  Service 
Company's  apparatus,  which,  as  the  temperature 
varies,  regulates  the  valves  on  the  radiators. 

The  college  owns  its  own  pumping  plant  and  gets 
its  supply  from  the  city,  but  owing  to  the  great  height, 
the  water  has  to  be  taken  from  the  city  main  by 
pumps  at  the  college,  and  forced  125  ft.  to  tanks 
located  in  the  attic,  which  supply  the  different  parts 
of  the  building.  There  are  also  return  and  feed 
pumps  for  the  boilers.  The  boilers  are  three  in 
number — two  low  and  one  high  pressure.  There  are 
hot  water  boilers  and  heaters  to  perform  their  respec- 
tive duties. 

Two  large  cisterns  holding  30,000  gals,  of  water 
are  erected  on  the  grounds,  so  that  in  case  of  fire,  if 
the  city  water  supply  could  not  be  had,  an  ample  private  supply 
would  be  available. 

It  would  well  repay  any  reader  ot  this  journal  to  take  a  trip 
to  Deer  Park  and  inspect  the  above  plant.  Mr.  Saxby,  who 
has  been  connected  with  the  college  since  its  erection,  in  the 
management  of  its  plant,  will  give  them  a  warm  welcome  and 
show  them  through  the  building. 


CANADIAN  ELECTRICAL  ASSOCIATION. 

A  SUKFlcnoN  r  number  of  Western  members  of  the  Association 
have  already  intimated  to  the  secretary  tlieir  intention  to  be  pre- 
sent, to  warrant  the  belief  that  in  point  of  attendance  as  well  as 
in  all  other  essential  particulars,  the  approachinjj  annual  conven- 
tion to  be  held  in  ?vlontreal  in  September  will  prove  highly  en- 
joyable, profitable,  and  in  every  respect  successful. 
The  papers  that  will  be  brought  before  the  convention 
and  the  discussions  1  hereon  will  be  of  the  utmost 
inierest  to  all  branches  of  the  profession.  They 
comprise  : 

Paper  on  "The  Possibility  of  Securing  Better  Regulation  at 
Central  Light  and  Power  Stations  by  means  of  Ply  Wheel  Ac- 
cumulators of  Improved  Construction,"  by  Mr.  John  Gait, 
C.E.  and  M.E.,  Toronto. 

Paper  on  "  A  Method  of  Distribution  with  Erjuahzation  of 
Potential  Difference,  "  by  Mr.  D  H.  Keeley,  of  the  Govern- 
ment Telegraph  Service,  Ottawa. 

Paper  by  Mr.  E.  C.  Breithaupt,  Berlin,  Ont. 
Paper  on  "The  Application  of  Electricity  for  Medical  and 
Kindred  Purposes,  from  Light  and  Power  Circuits,"  by  W.  B. 
Shaw,  Montreal. 

Paper  by  Mr.  T.  R.  Rosebrugh,  Lecturer  in  Electricity, 
School  of  Practical  Sc  ence,  Toronto. 

Paper  on  "  Electrolysis,"  by  Mr.  J.  A.  Baylis,  Bell  Telephone 
Co. ,  Toronto. 

Paper  on  "  Telephone  Cables,  their  Construction  and  Main- 
tenance," by  Mr.  F.  J.  F.  Schwartz,  Bell  Telephone  Company, 
Montreal. 

Paper  on  "Alternating  Motors,"  by  L.  M.  Pinolet.  Mon- 
treal. 

Paper  by  Mr.  John  Langton. 

Prof  C.  A.  Carus-Wilson,  of  McGill  University, 
has  invited  the  Association  to  inspect  the  electrical 
laboratories  at  that  institution,  and  to  witness  the 
operation  of  apparatus  which  has  recently  been 
completed  for  the  measurement  of  alternating  cur- 
rent power.  Prof  Wilson  proposes  to  exhibit  the 
apparatus  in  conducting  an  actual  test  of  a  transformer. 

To  enable  the  committee  to  make  arrangements  as  complete 
as  possible,  it  will  be  necessary  for  them  to  know  the  probable 
number  of  members  who  will  attend  the  convention.  Every 
member  is  therefore  desired  to  intimate  to  the  secretary,  at  his 
earliest  convenience,  if  he  is  likely  to  be  present,  so  that  the  ap- 
proximate number  may  be  known  and  accommodation  provided, 
and  that  advance  copies  of  the  papers  to  be  brought  before  the 
convention  may  be  forwarded. 


View  of  Dynamo  Room,  Upi'er  Canada  College,  Toronto. 

As  above  stated  a  considerable  number  of  replies,  j-iromising 
attendance,  have  alre.idy  been  received.  It  is  hoped  that  those 
members  who  have  not  as  yet  intimated  their  intention  to  be 
present  at  the  meeting  will  do  so  as  soon  as  possible.  It  is  ex- 
pected that  the  executive  will  shortly  be  in  a  ]iosition  to  announce 
definitely  the  date  anil  dot  lils  of  the  programnte  of  the  conven- 
tion. 


86 


CANADIflfJ    ElAEGTf^ICflli  NEWS 


August,  1894 


STREET  LIGHTING  BY  ALTERNATING  ARCS.* 

By  Charles  G.  Armstrong. 

There  are  many  places,  even  in  districts  for  which  incande- 
scent hghting  meets  the  general  need,  were  a  few  arc  lamps  can 
be  used  to  good  advantage,  so  it  was  to  be  expected  that  alter- 
nating plants  would  find  some  calls  for  arc  lamps  to  be  used  on 
their  circuits.  But  there  has  been  such  an  amount  of  work  done 
in  developing  alternating  arc  lamps — no  less  than  fourteen  hav- 
ing appeared  on  the  market  since  last  June — that  there  must  be 
a  larger  field  for  these  lamps  than  that  of  mere  incidental  ad- 
juncts to  an  incandescent  plant.  So  far,  these  lamps  have  only 
been  used  in  small  numbers  here  and  there  when  no  series  arc 
circuits  were  at  hand,  and  the  common  impression  seems  to  be 
that  there  is  their  limit  of  usefulness.  But  I  cannot  agree  with 
this.  I  believe  that  with  all  its  faults  and  drawbacks  the  alter- 
nating arc  lamp  has  some  veiy  good  points  of  merit,  and  that 
when  these  are  coupled  with  the  advantages  of  alternating  cur- 
rent distribution  for  long  distances,  the  alternating  arc  will  lend 
itself  to  the  conditions  of  modern  practice  about  as  readily  as  the 
commonly  used  series  arc  lamp.  Indeed,  I  believe  it  perfectly 
feasible  to  use  alternating  arcs  for  extended  street  lighting  with 
as  good  results  as  would  be  expected  from  a  series  arc  plant 
under  the  same  local  conditions. 

At  first  thought,  the  planning  of  a  street  lighting  system 
for  a  city,  and  of  using  multiple  instead  of  series  wiring 
may  seem  expensive  ;  but  let  us  look  at  both  sides.  If  we 
plot  the  ideal  town  plant  we  find  the  lamps  all  arranged 
along  a  circle  or  loop  about  as  shown  in  Fig.  i,  and  no  doubt 
the  series  arc  system  with  a  single  wire  is  then  the  simplest  and 
cheapest.  But  in  practice  we  find  that  the  towns  are  not  often 
laid  out  to  suit  such  simple  wiring  plans,  while  Councilmen  Smith 
and  Jones  and  Brown  all  have  their  notions  as  to  the  location  of 
the  lamps,  so  the  actual  diagram  is  more  like  Fig.  2,  much  of 
the  wiring  being  in  loops  so  as  to  nearly  double  the  length  ot  the 
circuit.  Of  course  every  foot  of  this  wire  has  to  carry  the  full 
current  (say  ten  amperes),  whereas  in  multiple  system,  like  that 
shown  by  Fig.  3,  the  size  of  the  wire  would  diminish  as  we  get 
farther  from  the  station,  both  systems  using  the  same  voltage, 
2,000.  This  difference  in  the  cost  of  the  wire  may  amount  to 
considerable.    In  the  case  of  a  60-light  town  plant,  for  which  I 


Fig.  I.— Street  Lighting  by  Alternating  Arcs. 

recently  made  the  estimates,  the  alternating  current  transformer 
system  showed  a  saving  of  ten  per  cent,  on  the  wire  over  that 
which  would  have  been  needed  for  the  same  lamps  on  the  ordi- 
nary series  circuit. 

As  to  the  arc  lamps  themselves,  there  has  been  quite  a  change 
during  the  past  year  in  the  voltage  adopted  for  them.  The  early 
forms  were  adapted  to  be  run  from  50  volt  transformers  with  a 
resistance  in  series.  Then  this  resistance  was  gradually  reduced 
so  as  to  run  three  lamps  in  series  on  a  100  volt  circuit,  thus  giv- 
ing better  results  and  taking  less  energy.  Lately  the  manufac- 
turers have  gone  a  step  farther  by  planning  their  lamps  to  work 
direct  from  30  volt  transformers,  leaving  out  all  resistance.  The 
lamps  themselves  are  as  economical  as  the  series  lamps,  each 
consuming  about  450  watts  for  a  nominal  2,000  candle  power. 
Of  course  there  is  the  extra  cost  of  the  transformer,  but  this,  to- 
gether with  the  alternating  arc  lamp  itself,  costs  no  more  to-day 
than  a  first-class  series  lamp.  The  loss  in  the  transformer  does 
not  count  for  much,  as  the  transformer  is  always  worked  at  full 
load  and  therefore  at  its  greatest  efficiency.  What  is  more,  the 
transformer  tends  to  steady  the  fluctuations  in  voltage  at  the 
lamp,  so  that  this  cannot  creep  up  to  20  or  57  volts  as  it  often 
does  with  series  lamps.  One  of  the  advantages  gained  by  run- 
ning arc  lamps  in  multiple  is  that  every  lamp  is  independent  of 
the  rest.  If  a  lamp  should  get  out  of  order,  it  will  keep  its 
crankiness  to  itself  without  affecting  all  of  the  others.  Indeed, 
the  most  that  it  could  do  would  be  to  short-circuit  itself  and  blow 
the  fuse  of  the  transformer.  The  same  advantage  is  found  in 
case  of  a  break  on  the  line,  as  this  only  cuts  out  the  lamps  be- 
yond the  break,  instead  of  crippling  the  whole  system.  Likewise, 
only  the  joints  between  the  given  lamp  and  the  dynamo  inter- 
pose their  effective  resistance,  while  in  series  systems  any  and 
all  bad  joints  affect  the  whole  number  of  lamps.  The  voltage 
used  at  the  lamps  is  harmless  ;  they  can  be  trimmed  with  safety 
at  any  time,  and  it  is  comparatively  easy  to  plan  the  feeders  for 
safety.  As  to  the  illuminating  power  of  the  lamps,  the  direct 
current  arcs  have  the  advantage  of  throwing  out  most  of  the 
light-giving  rays  in  a  downward  cone,  whereas  the  alternating 
arc  sends  out  a  double  cone  of  light.  By  using  a  reflector  much 
of  the  upwardly  piojected  light  can  be  thrown  downward,  and 
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in  the  case  of  street  lighting  a  portion  of  the  rays  will  be  reflec- 
ted from  the  under  surface  of  the  foliage.  So  I  think  that  for 
the  low  suspension  commonly  used  throughout  the  country,  the 
alternating  arc  is  the  proper  one,  while  for  tower  lighting  the 
direct  current  arc  would  be  preferable. 

In  comparing  the  energy  of  the  two  systems,  the  commercial 
efficiency  of  the  dynamos  and  the  cost  of  armature  repairs  will 
also  be  an  important  item.  Good  series  generators  show  an  effi- 
ciency of  from  80  per  cent,  to  85  per  cent,  when  built,  but  after 
a  few  years  this  falls  to  70  per  cent,  and  often  as  low  as  50  per 
cent.  On  the  other  hand  we  can  count  on  from  85  per  cent,  to 
90  per  cent,  or  even  92  per  cent,  when  using  alternators  and  can 
figure  on  quite  a  saving  for  armature  repairs.  I  have  seen  figures 
from  300  arc  light  stations  which  average  $3  per  year  per  arc 
lamp  for  armature  repairs  alone.    This  agrees  with  the  commonly 


Fig.  2. — Street  Lighting  by  Alternating  Arcs. 

known  fact  that  arc  armatures  are  much  more  likely  to  be  dam- 
aged than  those  of  an  alternator.  1  believe  that  under  similar 
conditions  an  alternating  armature  will  outlast  from  two  to  three 
arc  armatures. 

The  matter  of  carbons  for  alternating  arcs  has  been  an  import- 
ant question,  as  a  fine  grade  is  needed  for  this  work.  The  lamp 
manufacturers  have  wisely  taken  the  expedient  of  using  an  in- 
closing globe,  so  as  to  make  a  carbon  last  18  hours  which  other- 
wise would  be  cansumed  in  14  hours.  Moreover,  the  carbon 
manufacturers  in  this  country  are  hastening  to  bring  out  a  grade 
of  carbons  suited  for  alternating  current  work,  and  the  probability 
is  that  we  can  soon  purchase  American  carbons  for  these  lamps 
at  prices  not  much  in  advance  of  that  charged  for  hard  series 
arc  carbons. 

I  have  already  spoken  of  the  greater  efficiency  which  we  can 
readily  expect  from  the  alternating  generators.  We  can  also  get 
them  in  larger  sizes,  so  that  in  place  of  from  12  to  20  series  ma- 
chines, each  with  a  capacity  of  eighty  to  one  hundred  lights,  we 
would  have,  say,  three  generators  of  300  to  400  horse-power  each, 
these  being  preferably  slow-speed  machines,  connected  direct 
to  the  engines,  thus  doing  away  with  belts,  ropes  and  shafting. 

At  present  the  common  voltage  for  the  primary  circuits  is 
about  2,000,  having  grown  to  this  point  from  500,  at  which  it 
started,  and  I  believe  we  can  assume  from  2,000  to  2,500  volts 
as  our  settled  standard.  Still,  if  I  were  to  plan  an  ideal  arc 
lighting  plant  for  a  large  city,  I  would  choose  a  still  higher  volt 
age,  perhaps  4,000  volts.  My  station  would  be  some  three  or 
four  miles  out  of  town,  and  I  would  run  my  wires  in  conduits  to 
some  distributing  centers  in  the  city,  transforming  at  these  points 
to  2,Qoo  volts,  and  running  thence  to  the  alternating  arcs. 

Figure  out  such  a  plant  for  a  good  sized  town,  and  note  the 
saving  in  circuits  alone  as  compared  with  series  circuits  which 
have  only  from  50  to  100  lights  each.  You  will  then  See  what 
the  prospects  are  for  the  extensive  use  of  alternating  currents  in 
connection  with  street  lighting  by  arc  lamps. 


HIGH  SPEED  ENGINES, 

We  are  very  apt  to  think  only  of  our  own  particular  branch 
of  engineering,  says  the  Tradesman,  when  discussing  any  pro- 
blem pertaining  to  it  and  this  seems  particularly  so  in  the  case 
of  the  high  speed  stationary  engine.  In  stationary  practice  we 
see  in  first  class  engine  rooms  the  high  speed  engines  guarded 
with  particular  care  and  the  room  as  free  from  dust  and  dirt  as 
it  can  be  made,  so  as  to  give  all  the  bearings  as  little  grit  or 
foreign  matter  as  possible.  And  on  a  I2xi8in.  high  speed 
engine  for  sample,  running  perhaps  300  revolutions  per  minute, 
we  think  it  wonderful  that  it  runs  and  keeps  cool,  think  the 
piston  speed  enormous,  and  hardly  dare  breathe  while  near  it 
for  fear  of  a  hot  box.  Yet  in  locomotive  practice  we  have  speeds 
exceeding  this  in  many  instances,  and  have  the  engine  without 
any  foundation,  so  to  speak,  the  main  boxes  never  in  line 
(going  up  and  down  over  the  frogs  and  crossings)  and  Jersey 
sand  blowing  around  the  engine  until  the  running  parts  are 
almost  white  as  snow,  yet  the  engine  runs,  and  gives  compara- 
tively little  trouble.  -So  that  it  seems  foolish  to  brag  so  much 
about  our  high  speed  stationaries,  when  if  run  under  the  same 
conditions  as  the  locomotives,  they  would  be  apt  to  give 
unending  trouble. 

On  the  other  hand,  it  is  very  probable  that  if  a  locomotive  was 
pinned  down  to  a  foundation  it  would  do  little  better',  as  the 
freedom  of  motion  to  all  its  parts  must  be  in  a  measure  respon- 
sible for  their  running  at  all,  the  swinging  and  shaking  absorbing 
jars  which  might  be  noticed  materially  if  on  a  solid  foundation. 
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ROSS  MACKENZIE 

MANAGER    NIAGARA    FALLS    PARK   AND    RIVKR  RAILWAY. 

*'  If  you  choose  to  play,  is  my  principle 
Let  a  man  contend  to  the  lUtermost 
For  his  life's  set  prize,  be  what  it  will." 

The  wonderful  strides  that  have  been  made  in  the  apphcation 
of  electricity  to  present-day  methods  of  travel  needs  no  extended 
demonstration  in  these  columns.  On  a  sea  voyage,  Mr.  Edison, 
after  spending  hours  on  deck  looking  at  the  waves,  said,  that  it 
made  him  wild  when  he  saw  so  much  force  going  to  waste. 
"But  one  of  these  days",  he  continued,  "  we  will  chain  all  that 
— the  Falls  of  Niagara  as  well  as  the  winds — and  that  will  be  the 
millennium  of  electricity".  The  millennium  of  Mr.  Edison  has 
not  yet  come,  but  who  will  say  when  it  m.iy  not  be  expected  ? 

The  development  of  electric  transmission  has  foimd  one  of  its 
chief  prodticts  in  the  electric  railway.  There  are  in  operation 
over  250  electric  railways  in  the  United  States,  embracing  2024 
miles  of  track  and  utilizing  3830  motor  cars,  operated  by  6400 
motors,  with  an  estimated  capacity  of  174,435  horse-power. 
Out  of  956  street  car  plants  existing  in  the  United  States  and 
Canada,  589  are  operated  by  horses,  49  by  cables,  240  by  elec- 
tricity and  73  by  steam.  "Canada  has  been  ",  says  the  Electri- 
cal Engineer,  "quicker  than  any  other  part  of  the  British  Empire, 
excepting  the  Mother  Country,  to  appreciate  and  adopt  the  elec- 
tric railway".  These  pioneer  roads  are  found  in  the  familiar 
Metropolitan  line,  running  out  from  North  Toronto  ;  at  Windsor 
and  at  St.  Catharines.  Perhaps  the 
most  important  step,  however,  in  the 
direction  of  applying  electricity  to 
railway  transmission  is  found  in  the 
construction  of  the  now  popular  Niag- 
ara Falls  Park  and  River  Railway, 
running  from  Queenston  to  Chippawa, 
giving  a  view  of  Niagara  Falls,  that 
enhances  in  a  wonderful  degree  the 
marvellous  beauty  of  that  pictuiesque 
spot.  A  description,  and  illustrations,  of 
this  road  have  already  appeared  in 
these  columns,  and  there  is  no  need  of 
a  further  sketch  here.  Let  us,  how- 
ever, turn  our  attention  to  the  man, 
who,  by  his  ability  and  energy,  is  do- 
ing much  to  popularize  and  make  suc- 
cessful this  electric  railway. 

The  manager  is  Mr.  Ross  Mackenzie, 
who  claims  as  his  birthplace  New 
York  city,  first  seeing  the  light  there 
in  1857.  The  greater  part  of  his  life- 
time, however,  has  been  spent  in 
Canada.  He  received  his  education 
at  the  Model  School  and  Upper 
Canada  College,  Toronto. 

Waterloo  was  won  on  the  play 
grounds  at  Eton,  said  the  Duke  of 
Wellington,  because  the  spirit  that 
made  the  boys  at  Eton  struggle  to  be 
best  in  a  game,  and  discipline  them- 
selves in  cool  nerve  and  courage  to 
win  a  school  match,  was  the  same 
spirit  that  made  them  study  on  the 
great  day  when  the  game  was  fought  with  armies  and  the  prize 
was  the  liberty  of  Europe.  Ross  Mackenzie  is  remembered  by 
many  Torontonians  for  his  love  of  outdoor  sports.  Old  lacrosse 
players  know  him  as  one  of  the  "  boys  ",  who  always  helped  them 
to  reach  goal  successfully.  Taking  his  later  success  in  life  as 
evidence,  it  is  not  unfitting  to  apply  the  reference  of  the  Duke 
of  Wellington  to  Mr.  Mackenzie's  career. 

In  1873  Ross  Mackenzie  entered  the  service  of  the  Shedden 
Company,  and  in  1875  became  the  agent  of  that  company  in 
Hamilton.  In  1876  and  1877  he  was  in  the  employ  of  the  same 
Company  in  Toronto.  In  1878  the  position  of  book-keeper  for 
the  Credit  Valley  Railway,  then  under  construction,  was  offered 
Mr.  Mackenzie  and  he  accepted  it.  In  1880  he  was  appointed 
cashier  and  accountant  of  the  railway,  and  in  1884  when  the 
Credit  Valley  was  merged  in  the  Canadian  Pacific  Railway  he 
received  another  "move  up,"  becoming  general  superintendent's 
accountant  of  the  Ontario  division.  A  year  later  he  was  re- 
moved to  Montreal  to  the  eastern  division. 

Those  whose  pleasure  it  has  been  to  meet  Mr.  Mackenzie, 
have  always  found  him  genial,  and  indeed  jovial.  To  apply  a 
remark  made  of  Walter  Raleigh,  "  He  was  one  who  seemingly 
achieved  great  things  with  a  certain  airy  ease  and  instinctive 
facility  of  touch  ".  Yet  it  was  of  Raleigh,  Queen  Elizabeth  said, 
"he  could  toil  terribly".  Mr.  Mackenzie  has  always  been  a 
worker  whether  on  the  play  ground  or  in  a  railway  office,  and 
the  steady  advances  he  has  made  indicates  the  importance  of 
the  thoroughly  trained  man  in  any  calling. 

It  may  be  a  question  in  the  present  day  of  many  schools  and 
much  studying  whether  there  is  need  for  more  education,  but 
this  is  becoming  clearer  every  day  that  there  is  a  growing  need 
for  more  education  on  distinctive  lines.  As  the  Outlook  has  re- 
cently said  :  "  In  the  long  run  it  is  the  trained  man  who  succeeds, 
because  it  is  the  trained  man  who  studies  all  the  conditions  of 


success  and  meets  them  intelligently.  Twenty  years  ago  our  rail- 
roads were  run  on  free  and  easy  principles,  with  a  happy-go-lucky 
assurance  that  good  natured  and  industrious  men  could  get 
the  trains  through.  Now  the  best  of  the  railroads  are  ruii  on 
scientific  principles,  with  experts  in  every  department,  and  the 
whole  management  as  thoroughly  organized  as  if  it  were  a  great 
scientific  institution  ;  and  the  success  of  the  roads  in  the  matter 
of  dividends  and  freedom  from  accidents  depends  very  largely 
u[)on  the  thoroughness  of  the  organization  and  the  scientific 
spirit  in  which  it  is  conducted." 

When  the  Niagara  Falls  Park  and  River  Railway  was  in  run- 
ning shape,  Mr.  W.  A.  Grant  became  manager.  Later  Mr. 
Mackenzie  was  removed  from  Montreal  and  succeeded  Mr. 
Grant.  The  road  has  been  a  success  beyond  the  best  expecta- 
tions of  its  promoters.  Though  a  year  of  commercial  depres- 
sion, Mr.  Mackenzie  intimates  that  the  traffic  this  year,  so  far, 
has  been  much  in  excess  of  a  year  ago.  So  assured  indeed  has 
been  the  success  that  the  company  felt  warranted  in  double- 
tracking  the  road  this  year,  a  step  that  is  certainly  appreciated 
by  tlie  travelling  public  and  has  proven  a  needed  and  wise  move 
by  the  railway.  It  is  fair  to  say  that  this  success  has  been  at- 
tained, in  a  large  measure,  because  the  railway  is  manned  by  such 
trained  and  thorough-going  business  men  as  Mr.  E.  B.  Osier, 
of  Toronto,  the  president  ;  Mr.  W.  Hendrie,  of  Hamilton,  vice- 
president  ;  and  Mr.  Ross  Mackenzie,  manager. 


ENGINE  AND  BOILER  FOUNDATIONS. 

The  depth  of  engine  foundations  should  be  at  least  six  feet, 
says  a  contributor  to  the  Boston 
Journal  of  Commerce,  unless  there 
is  a  good  rock  bottom  before  reach- 
ing this  depth,  so  that  the  engine 
anchor  boltsmay  be  anchored  directly 
into  the  rock  ;  otherwise,  if  there  is 
no  such  rock  to  anchor  to,  and  the 
above  depth  has  not  been  made, 
there  will  not  be  enough  weight  to  the 
foundation  to  hold  the  engine  down. 
The  writer  is  well  aware  of  the  fact 
that  theie  are  engines  on  the  market 
today  where  great  care  and  attention 
has  been  given  thoroughly  to  coun- 
ter-balance the  engine,  so  that  the 
engine  will  run  steadily  and  smooth- 
ly, set  upon  four  pins,  and  will  not 
jar  or  shake  off  the  pins,  the  engine 
not  iDeing  bolted  to  the  foundation. 
The  above  is  all  right  so  far  as  it 
goes,  but  will  not  answer  for  large 
engines,  and  especially  when  the 
engine  is  very  heavily  loaded.  The 
length  of  the  foundation  on  the  shaft 
end  of  the  bed,  measured  from  the 
centie  of  the  shaft  to  the  end  of  the 
foundation,  should  be  equal  to  the 
length  of  the  foundation  measured 
from  the  cylinder  end  of  the  bed  to 
the  centre  of  the  shaft.  The  correct 
proportion  of  this  foundation  is  about 
seven  and  one-half  times  the  stroke 
of  the  engine.  In  a  great  many 
places  this  length  of  foundation  on 
been  very  much  diminished.  There 
throw  in  a  brick  on  an  engine 
foundation  than  on  the  shaft  end ;  here  is  where  the  weight  is 
required. 

The  above  dimensions  which  have  been  given  will  make  the 
ends  of  the  foundation  equally  divided  on  each  side  of  the  centre 
of  the  shaft  in  the  centre  of  the  apex  of  the  foundation.  The 
width  of  the  foundation  at  the  bottom  should  be  equal  to  eight 
strokes  of  the  engine.  In  the  case  of  an  engine  12-inch  stroke 
this  would  be  96  inches. 

Concerning  the  boiler  foundations,  T.  F.  Schefiflertells  the 
American  Society  of  Mechanical  Engineers  that  his  experience 
has  found  a  depth  of  3  feet  below  the  floor  line  to  be  sufficient. 
A  good,  hard  sandstone  will  give  good  results  when  brick  is  not 
used,  which  some  people  prefer.  The  width  of  the  foundation 
should  be  6  inches  more  on  the  floor  line  than  the  boiler  side 
walls,  which  should  be  24  inches  for  a  boiler  abo\  e  5  feet  diam- 
eter. There  has  been  considerable  argument  about  the  best 
height  from  the  floor  line  to  the  fire-door  opening  ;  22  to  24 
inches  is  a  satisfactory  height,  but  30  inches  is  considered  a 
much  more  satisfactory  and  better  height  for  the  ordinary  fire- 
man, and  in  many  instances  where  the  fronts  themselves  do  not 
permit  of  this  height  it  has  been  obtained  by  raising  them  6 
inches  or  more  above  '.he  floor  line,  and  has  been  given  good 
satisfaction.  Another  point  that  is  debatable  is  the  height  from 
the  bridge  wall  to  the  boiler.  For  66-inch  boiler  12  inches 
is  a  good  height,  as  this  gives  an  area  between  the  bridge  ani 
shell  largely  in  excess  of  the  boiler-tube  area.  Another  point 
of  consideration  is  the  distance  of  the  grate  from  boiler, 
which  this  writer  gives  as  26  inches  for  a  66-inch  boiler  burn- 
ing soft  coal,  and  this  height  he  finds  has  proven  very  satis- 
factory. Such  a  height  will  evaporate  more  water  than  30 
inches. 


Mr.  Ross  Mackenzie. 


the  shaft  end  of  bed  has 
is   no   better  place  to 
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GOVERNMENT  INSPECTION  OF  ELECTRIC  LIGHT. 

P^OLLOWiNG  are  the  piovisions  of  the  Act  passed  at  the  last 
session  of  the  Dominion  Parliament  for  inspection  and  regula- 
tion of  electric  lighting  plant  : — 

1.  This  act  may  be  cited  as  The  Electric  Light  Inspection  Act. 

2.  In  this  Act,  unless  the  context  otherwise  requires, — 

[a. )  The  expression  "  contractors  "  means  any  company  or  person  uncJer- 
taking  to  furnish  electricity  10  any  purchaser  for  I  ghting  purposes. 

(I>.)  Tlie  expression  "purchaser"  means  any  person  to  whom  electricity 
is  furnished  for  lighting  purposes. 

(c)  The  expression  "meter"  means  electric  light  meter,  and  includes 
every  kind  of  machine,  apparatus  or  instrument  used  for  measuring  the 
quantity  of  electrical  energy  furnished  to  the  purchaser. 

[d.)  the  expression  "  purchaser's  terminals"  means  the  ends  of  the  elec- 
tric lines  or  conductors  situate  upon  the  purchaser's  premises  at  which  the 
supply  of  electricity  is  delivered  from  the  service  lines. 

(c  )  The  expression  "department"  means  the  Department  of  Inland 
Revenue. 

(/.)  The  expression  "Controller"  means  ]the  Controller  of  Inland 
Revenue. 

3.  The  commercial  unit  of  supply  of  electrical  energy  shall  be  one  thous- 
and watt-hours,  or  the  equivalent  thereof  in  ampere-hours. 

4.  Before  commencing  to  give  a  supply  of  electrical  energy  for  illuminat- 
ing purposes  to  any  purchaser,  the  contractors  shall  declare  to  such  pur- 
chase! the  constant  pressure  at  which  they  propose  to  supply  energy  at  his 
tefrninals. 

2.  The  variation  of  pressure  at  any  purchaser's  terminals  shall  not  under 
any  conditions  of  the  supply  which  the  purchaser  is  entitled  to  receive,  nor 
at  any  time,  exceed  three  per  cent,  from  the  declared  constant  pressure, 
whether  such  variation  is  due  to  the  resistance  of  the  service  lines  or  appar- 
atus belonging  to  the  contractors,  or  to  any  action  or  effect  produced  by 
such  apparatus,  for  which  the  purchaser  cannot  be  shown  to  be  responsible, 
or  partly  to  a  variation  of  pressure  in  the  distributing  mains  from  which  the 
supply  is  taken. 

3.  The  contractors  shall  not- be  liable  for  any  variation  of  pressure  caused 
by  unavoidable  accident  to  the  generating  plant  or  apparatus,  or  by  the  un- 
controllable condition  of  the  elements. 

5.  The  contractors  shall  be  responsible  for  all  electric  lines,  fittings 
and  apparatus,  belonging  to  them  or  under  their  control  upon  the  pur- 
chaser's premises,  being  maintained  in  a  safe  condition  and  in  all  respects 
fit  for  supplying  energy  ;  but  they  shall  not  be  responsible  for  any  damages 
arising  from  the  use  of  electric  current  in  lines,  fittings  and  approaches  not 
belonging  to  them  or  under  their  control. 

6.  If  the  contractors  are  reasonably  satisfied,  after  making  all  proper 
examination  by  testing  or  otherwise,  that  at  some  part  of  a  circuit  a  connec- 
tion with  the  earth  exists  of  such  resistance  as  to  be  a  source  of  danger,  and 
that  such  connection  dees  not  exist  at  any  part  of  the  circuit  belonging  to 
the  contractors,  any  officer  of  the  contractors  duly  authorized  by  them  in 
wrTting,  may,  for  the  purpose  of  discovering  whether  such  connection  with 
the  earth  exists  at  any  part  of  the  wires  upon  any  purchaser's  premises,  at 
all  reasonable  times,  after  giving  one  hour's  notice  of  his  intention  to  do  so, 
enter  such  premises  and  disconnect  the  purchaser's  wires  from  the  service 
lines,  and  may  require  the  purchaser  to  permit  him  to  inspect  and  test  the 
wires  and  fittings  belonging  to  the  purchaser  and  forming  part  of  the  circuit_ 

7.  If  on  such  testing  the  officer  discovers  that  a  connection  exists  between 
the  purchaser's  wires  and  the  earth,  and  that  such  connection  has  an  elec- 
trical resistance  not  exceeding  five  thousand  ohms,  or  if  the  purchaser  does 
not  give  all  due  facilities  for  such  inspection  and  testing,  the  contractors 
shall  forthwith  discontinue  the  supply  of  energy  to  his  premises,  giving  im- 
mediate notice  of  such  discontinuance  to  the  purchaser,  and  shall  not  re- 
commence such  supply  until  they  are  satisfied  that  such  connection  with 
the  earth  has  been  removed. 

8.  If  any  purchaser  is  dissatisfied  with  the  action  of  the  contractors, 
either  as  to  the  mode  of  making  the  test  or  in  discontinuing  the  supply  of 
electricity  to  his  premises,  the  wires  and  fittings  of  such  purchaser  may,  on 
his  application  to  the  department,  be  tested  for  the  existence  of  such  con- 
nection with  the  earth  by  an  electric  light  inspector. 

9.  If  the  contractors  make  default  in  complying  with  the  requirements  of 
any  of  the  foregoing  sections  as  to  suoply;  they  shall  be  liable  for  every  such 
default  to  a  penalty  not  exceeding  twenty  dollars  for  every  day  during  which 
such  default  continues. 

10.  Any  person  who  maliciously  or  fraudulently  abstracts,  causes  to  be 
wasted  or  diverted,  consumes  or  uses  any  electricity,  shall  be  deemed  guilty 
of  theft  and  punishaljle  accordingly. 

11.  Any  officer  appointed  by  the  contractors  may,  at  all  reasonable  times, 
enter  any  premises  to  which  electricity  is  or  has  been  supplied  by  the  con- 
tractors, in  order  to  in<;pect  their  electric  wires,  meters,  accumulators,  fit- 
tings, works  and  apparatus  for  the  supply  of  electricity,  or  for  the  purpose 
of  ascertaining  the  quantity  of  electricity  consumed  or  supplied,  or,  where  a 
supply  of  electricity  is  no  longer  required  or  the  contractors  are  authorized 
to  take  away  and  cut  off  the  supply  of  electricity  from  any  premises,  for  the 
purpose  of  removing  any  electric  lines,  accumulators,  fittings,  works  and 
apparatus  belonging  to  the  contractors,  repairing  all  damage  caused  by 
such  entry,  inspection  or  removal. 

12.  Inspectors  of  weights  and  measures,  or  of  gas,  or  other  officers  of 
inland  revenue,  may  be  appointed  and  may  act  as  electric  light  inspectors 
under  this  Act  ;  but  no  such  inspector  shall  be  a  seller  of  electricity  or  elec- 
tric meters,  or  be  employed  by  any  person  or  company  supplying  electricity 
or  meters ;  and  no  electric  inspector  shall  repair  or  adjust  any  meter  in- 
spected or  verified  by  him. 

13.  The  amount  of  electrical  energy  supplied  by  contractors  to  any  pur- 
chaser under  this  Act  for  lighting  purposes,  or  the  electrical  quantity  con- 
tained in  such  supply,  shall,  if  the  purchaser  so  desires,  be  ascertained  by 
means  of  a  suitable  meter,  duly  certified  in  accordance  with  regulations 
established  under  the  authority  of  this  Act. 

2.  Whenever  a  reading  of  a  meter  is  taken  by  the  contractors  for  the  pur- 
pose of  establishing  a  charge  upon  the  purchaser,  the  contractors  shall  cause 
a  duplicate  of  such  reading  to  be  left  with  the  purchaser. 

14.  No  electric  light  nutter  shall  be  fixed  for  use  which  has  not  been  veri- 
fied and  stamped  as  hereinafter  provided. 

15.  No  meter  shall  be  fixed  for  use  unless  it  plainly  indicates  by  means 
of  suitable  dials  the  amount  of  current  or  energy  passing  to  the  purchaser's 
wires, 

2.  Electrolytic  meters  at  present  in  use  may  be  continued  ;  but  the  num- 
Vier  of  such  meters  shall  not  be  added  to,  and  all  renewals  of  meters  shall  be 
made  by  the  substitution  of  the  direct-reading  types. 

3.  The  capacity  of  every  meter  fixed  for  use  shall  be  marked  in  a  con- 
spicuous place  with  the  number  of  amperes  or  watts  it  is  constructed  to 
supply. 


16.  No  meter  shall  be  stamped  which  is  found  by  the  inspector  to  regis- 
ter, or  to  be  capable  of  being  made  to  register,  quantities  varying  from  the 
legal  standard  unit  of  electricity  more  than  three  per  cent,  in  favor  of  either 
the  contractor  or  the  purchaser. 

17.  The  verification  of  each  meter  shall  be  attested  by  affixing  or  impres- 
sing on  some  essential  part  thereof,  a  stamp  or  mark  of  such  description 
and  in  such  a  manner  as  is  directed  by  regulations  made  by  the  Controller. 

18.  Within  twelve  months  after  the  expiration  of  five  years  from  such 
verification  and  stamping,  every  meter  shall  again  be  verified  and  stamped. 

19.  No  meter  duly  stamped  as  aforesaid  shall  be  liable  to  be  re-verified 
or  re-stamped  within  a  period  of  five  years  from  the  then  last  verification  or 
re-verification  thereof,  although  it  is  used  in  any  other  place  than  that  at 
which  it  was  originally  stamped,  but  shall  be  considered  a  lawful  meter 
throughout  Canada,  unless  found  incorrect  under  this  Act,  or  requiring  re- 
verification  by  lapse  of  time  as  aforesaid. 

20.  In  every  case  the  contractor  shall  keep  the  meter  in  good  repair,  and 
shall  be  responsible  for  the  due  inspection  thereof,  and,  except  as  herein 
otherwise  provided,  shall  pay  the  fee  lawfully  chargeable  (or  such  inspection, 
and  shall  be  liable  for  all  penalties  incurred  with  respect  to  such  meter. 

21.  The  verification  and  testing  of  meters  shall  be  performed  in  accordance 
with  the  provisions  of  this  Act  and  with  such  further  regulations,  not  incon- 
sistent therewith,  as  are  made  by  the  Controller. 

22.  The  contractors  shall  provide  electricity  and  wiring  and  all  other 
reasonable  facilities  for  testing,  free  of  charge,  at  such  places  as  are  agreed 
upon  between  the  contractors  and  the  department. 

23.  If  any  dispute  arises  between  the  contractor  and  the  purchaser  or  be- 
tween the  contractor  and  the  inspector,  respecting  the  correctness  of  such 
meter,  the  inspector  shall,  if  required  by  any  person  dissatisfied,  refer  such 
dispute  to  the  department  for  final  decision. 

24.  The  inspector  shall  give  to  either  the  contractor  or  the  purchaser,  or 
to  both,  on  payment  of  the  proper  fee,  a  certificate  stating  the  result  of  his 
inspection,  and  the  time  at  which  it  was  made,  and  at  whose  instance,  and 
any  other  particulars  he  thinks  it  right  to  insert  for  the  information  and 
guidance  of  the  persons  concerned  ;  and  such  certificate  shall  he  prima  facie 
evidence  of  the  condition  of  the  meter  inspected,  and  shall  bear  an  adhesive 
stamp  or  stamps  representing  the  fee  lawfully  chargeable  for  such 
certificate. 

25.  The  contractors  shall  at  all  times  keep  in  their  office,  in  a  book  or 
books,  the  names  and  addresses  of  purchasers  for  the  time  being — which 
book  or  books  shall  be  open  to  the  inspector  during  office  hours,  and  from 
which  he  may  take  such  extracts  as  he  thinks  fit ;  and  for  any  failure  to 
comply  with  the  requirements  of  this  section,  the  contractors  shall  incur  a 
penalty  of  fifty  dollars. 

,  26,  The  fees  for  inspection  of  purchasers'  wires  and  the  testing  of  lamps 
/and  meters  shall  be  determined  from  time  to  time  by  the  Governor  in  Coun- 
(  cil  and  published  in  the  Canada  Gazette,  and  such  fees  shall  be  regulated  so 
I  that  they  will,  as  nearly  as  may  be,  meet  the  cost  of  carrying  this  Act  into 
\  effect  ;  and  all  fees  received  under  this  Act  shall  be  accounted  for  and  paid 

\o  the  Minister  of  Finance  and  Receiver  General  at  such  time  and  such 

manner  as  the  Controller  directs,  and  shall  form  part  of  the  Consolidated 

Revenue  Fund  of  Canada. 

27.  The  Governor  in  Council  may  from  time  to  time  direct  stamps  to  be 
prepared  for  the  purposes  of  this  Act,  bearing  such  device  as  he  thinks 
proper,  and  may  defray  the  cost  thereof  out  of  any  unappropriated  money 
forming  part  ol  the  Consolidated  Revenue  I-'und  of  Canada  ;  and  the  device 
on  such  stamps  shall  express  the  value  thereof,  that  is  to  say,  the  sum  at 
which  they  shall  be  reckoned  in  payment  of  the  fee  hereby  prescribed. 

28.  Separate  accounts  shall  be  kept  of  ail  expenditures  incurred  apd  of  all 
fees  and  duties  collected  and  received  under  the  authority  of  this  Act  ;  and 
a  correct  statement  thereof  up  to  the  thirtieth  day  of  June  then  last  past, 
shall  be  yearly  laid  before  Parliament  within  the  first  fifteen  days  of  the  then 
next  session  thereof. 

29.  Every  person  who,  except  under  authority  of  this  Act,  makes,  causes 
or  procure?  to  be  made,  or  knowingly  acts  or  assists  in  making,  or  who 
forges  or  counterfeits,  or  causes  or  procures  to  be  forged  or  counterfeited, 
or  knowingly  acts  or  assists  in  the  forging  or  counterfeiting  any  stamp  or 
mark  used  for  the  stamping  or  marking  of  any  meter  under  this  Act,  shall 
incur  a  penalty  not  exceeding  two  hundred  dollars  and  not  less  than  fifty 
dollars  ;  and  every  person  who  knowingly  sells,  utters  or  disposes  of,  lets, 
lends  or  exposes  for  sale,  any  meter  with  such  forged  stamp  or  mark  thereon, 
shall,  for  every  such  offence,  incur  a  penalty  not  exceeding  two  hundred 
dollars  and  not  less  than  twenty  dollars  ;  and  all  meters  having  on  them 
such  forged  or  counterfeited  stamps  or  marks  shall  be  forfeited  and  destroyed. 

30.  Every  person  who  knowingly  repairs  or  alters,  or  causes  to  be  re- 
paired or  altered,  or  knowingly  tampers  with  or  does  any  other  act  in  rela- 
tion to  any  stamped  meter,  so  as  to  cause  such  meter  to  register  wrongly, 
or  who  prevents,  or  refuses  lawful  access  to  any  meter  in  his  possession  or 
control,  or  obstructs  or  hinders  any  examination  or  testing  authorized  by, 
this  Act,  shall  incur  a  penalty  not  exceeding  one  hundred  dollars  and  not 
less  than  fifty  dollars,  and  shall  pay  the  fees  for  removing  and  testing,  and 
the  expense  of  purchasing  and  fixing  a  new  meter  :  Provided  that  the  pay- 
ment of  any  such  penalty  as  aforesaid  shall  not  exempt  the  person  paying 
it  from  liability  to  indictment  or  other  proceeding  to  which  he  would  other- 
wise be  liable,  or  deprive  any  other  person  of  the  right  to  recover  damages 
against  such  person  for  any  loss  or  injury  sustained  by  such  act  or  default. 

31.  Every  person  who  fixes  for  use,  or  causes  to  be  fixed  for  use,  any 
meter,  before  it  has  been  verified  and  stamped  as  herein  required,  shall 
incur  a  penalty  of  twenty-five  dollars  for  every  such  unverified  or  unstamped 
meter. 

32.  Every  inspector  who  stamps  any  meter  without  duly  testing  and  find- 
ing it  correct,  or  who  refuses  or  neglects,  without  lawful  excuse,  for  three 
days  after  being  required  under  the  provisions  of  this  Act,  to  test  any  meter, 
or  to  stamp  any  meter  found  correct  on  being  so  t,  sted,  or  who  neglects  to 
perform  any  duty  imposed  upon  him  by  this  Act,  or  by  any  regulations  made 
under  the  authority  thereof,  shall  incur  a  penalty  not  exceeding  fifty  dollars 
and  not  less  than  ten  dollars,  and  shall  be  liable  to  dismissal  from  office. 

33.  All  penalties  imposed  by  this  Act,  or  by  any  regulation  made  under 
the  authority  thereof,  shall  be  I'ecoverable  in  a  summary  manner,  with  costs, 
before  any  justice  of  the  peace  for  the  district,  county  or  place  in  which  the 
offence  was  committed,  if  the  penally  does  not  exceed  twenty  dollars,  and 
before  any  two  justices  of  the  peace  if  the  penalty  exceeds  twenty  dollars, 
and  may,  if  not  forthwith  paid,  be  levied  by  distress  and  sale  of  the  goods  and 
chattels  of  the  offender,  by  warrant  under  the  hand  and  seal  of  the  Justices 
by  whom  also  any  imprisonment  to  which  the  offender  is  liable  may  be 
awarded. 

34.  No  action  or  prosecution  shall  be  brought  against  any  person  for  any 
fine  or  penalty  under  this  Act,  unless  it  is  commenced  within  six  months 
after  the  offence  is  committed. 

35.  Before  supplying  electricity  to  purchasers,  the  contractors  shall  obtain 


August,  1894 


CfllMflDlAjSl    ELiECTf^ICALi  JSIEWS 


89 


from  the  department,  or  from  an  officer  appointed  for  the  purpose,  a  certifi- 
cate of  registration  and  shall  pay  the  ofificer  issuing  such  certificate  the  fees 
prescribed  by  the  Governor  in  Council. 

2.  .Such  certificats  shall  expire  on  the       day  of  in  each  year, 

and  shall  be  renewable  from  year  to  year. 

36.  .So  soon  as  the  standards  and  apparatus  have  been  obtained  and  ap- 
proved, the  Governor  in  Council  may  issue  a  proclamation,  fixing  a  day, 
not  less  than  six  months  from  the  date  of  such  proclamation,  upon  which 
the  provisions  of  this  Act  respecting  inspection  shall  go  into  operation. 

37.  The  Governor  in  Council  may  establish  rules  anrl  regulations — 
{a.)  For  the  testing  of  electric  light  lamps  for  illuminating  power  ; 

(li  )  For  instituting  tests  to  determine  what  style  or  make  of  meter  shall 
be  used  to  measure  the  quantity  of  electrical  energy  supplieo  ;  and 

{c.)  Such  other  regulations,  not  inconsistent  with  this  Act,  as  are  neces- 
siry  for  giving  effect  to  its  provisions,  and  for  declaring  its  true  intent  and 
.meaning  m  all  cases  of  doubt. 


NEW  ALTERNATING  AND  DIRECT  CURRENT  DYNAMO. 

The  new  alternator  represented  by  tlie  arconipanyinj^  illustra- 
tion lias  no  commutator,  brushes,  or  movin.L;"  wire.  It  is  of  the 
inductor  type,  but  so  constructed,  the  makers  claim,  that  the 
troubles  common  to  this  class  are  eliminated.    The  re\'ol\'in^ 


Alternating  and  Direct  Current  Dynamo, 


fiel.l  is  a  sinooth  surface,  having  plenty  of  coolinj^  surface.  Sur- 
rounding this  are  three  stationary  coils,  wound  ring  shape,  and 
laid  in  their  places.  Both  field  and  armatures  are  thoroughly 
laminated,  and  the  magnetism  does  not  reverse  in  any  part,  but 
merely  rises  and  falls  ;  while  the  magnetic  flow  through  the 
field  coil  never  varies,  consequently  there  is  no  inductive  effect 
on  the  coil.  To  effect  this,  when  the  field  is  distorted  a  short 
circuited  coil  of  low  resistance  is  placed  inside  the  field  coil. 
The  space  occupied  by  the  generating  coil  is  not  of  so  much  im- 
portance as  in  wire  wound  armatures,  making  it  possible  to  use 
larger  inductors  and  a  heavier  insulation,  and  as  there  is  no 
mechanical  strain  on  this  wire,  a  burn-out  is  practically  impos- 
sible. 

The  speed  of  this  machine  is  said  to  be  slower  than  any  other 
of  its  output  on  the  market.  The  boxes  are  large,  self-oiling, 
self-lining  and  adjustable,  and  are  provided  with  oil-gauges. 

The  exciter  is  direct-driven,  and  the  armature  so  made  that  it 
may  be  easily  moved  from  tnain  shaft.  An  automatic  regulator 
is  provided,  which  keeps  the  lights  perfectly  steady  through  any 
variation  of  load,  and  it  is  claimed  that  owing  to  the  simplicity 
of  the  apparatus  it  rec[uires  very  little  attention. 

These  machines  are  manufactured  by  Messrs. F.  H.  Sleeper 
&  Co.,  Coaticook,  Que. 


CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 

Note. — Secretaries  of  the  various  Associations  are  requested  to  forward  to  us  matter 
for  publication  in  this  Department  not  later  than  the  20th  of  each  month. 

TORONTO  ASSOCIATION  NO.  I. 

Toronto,  July  29th,  1894. 
Toronto  No.  i  has  held  two  successful  meetings  duri'ng  the 
present  month,  there  being  two  proposals  for  membership  and 
four  candidates  initiated.  Interesting  discussions  have  taken 
place  on  safety  valves  and  indicator  diagrams.  The  fourth 
annual  convention  will  be  held  in  Toronto  Sept.  4th  to  7th 
inclusive.    A  large  attendance  is  expected. 

W.  G.  Blackgrove, 

Cor.-Secretary. 

THE  ANNUAL  CONVENTION, 

Following  is  an  outline  of  the  programme  which  has  been 
arranged  for  the  annual  convention  to  be  held  in  Toronto  from 
the  4th  to  the  7th  of  September  : — 

Tuesday,  Sept.  4th. — Convention  opens  at  10  a.m.;  afternoon 
session  ;  evening,  open  meeting. 

Wednesday,  Sept.  5th — Forenoon  session  ;  afternoon,  drive 
around  city,  terminating  at  Exhibition  grounds;  evening,  banquet. 

Thursday,  Sept.  6lh— Trip  to  Niagara  Falls,  American  Power 
House  and  Hydraulic  Canal. 


Friday,  Sept.  7th    a.m.  and  p.m.,  session  ;  election  of  officers. 

Papers  on  interesting  subjects  will  be  read  at  the  open  meet- 
ing and  sessions.  All  engineers  are  invited  to  attend  the  open 
iTieeting  on  Tuesday  evening,  Sept.  4th.  A.  M.  Wickens, 
Chairman  Committee  ;  H.  Terry,  Secretary  ;  (j.  Fowler,  Treas- 
urer ;  W.  (}.  Blackgrove,  Cor.-Secretary. 

HAMILTON  AS.SOCIA'l  ION  NO.  2. 

Hamii/ion,  July  25th,  1894. 

ICditor  Ei.ECi  KiCAL  News. 

Sir, — I  am  glad  to  report  that  Hamilton  No.  2  is  getting 
along  very  nicely.  Our  meetings  of  late  have  not  been 
marked  by  many  engineering  discussions  owing  to  the  very 
w.irin  weather,  but  by  the  way  things  looked  at  our  last  meeting 
we  will  soon  have  a  good  report  to  make  ever)'  month.  We 
find  that  the  manufacturers  are  very  much  interested  m  our  be- 
half, and  that  our  conventions  and  annual  suppers  are  looked 
forward  to  with  considerable  pleasure. 

W.  NoRkis, 

Cor.-Secretary. 

BRAN'IFORI)  ASSOCIATION   NO.  4. 

Brantkoru,  July,  1894. 

The  following  officers  were  installed  by  Bro.  A.  Ames  at  our 
last  regular  meeting  : — C.  Walker,  President  ;  J.  B.  Forsyth, 
Vice-President  :  Jos.  Ogle,  Secretary  ;  L.  Fordham,  Treasurer  ; 
T.  Pilgrim,  Conductor;  A.  McKinnon,  Doorkeeper. 

I  might  say  that  No.  5  is  slowly  growing  in  numbers«nd  is 
in  a  very  good  condition,  the  meetings  being  well  attended  and 
all  the  members  except  one  holding  responsible  positions  and 
certificates  of  competency.  After  the  installation  out  time  was 
devoted  to  black  board  exercise. 

Jos.  Ogle,  Secretary. 


The  coroner's  jury  appointed  to  inquire  into  the  recent  boiler 
explosion  at  the  Michigan  Central  Railway  depot  at  Caviiga, 
Ont.,  which  resulted  in  the  killing  of  John  Comer,  brought  in 
the  following  significant  verdict:  "That  the  deceased  John 
Comer  came  to  his  death  by  accident.  We  attach  no  blame  to 
anyone,  and  the  jury  recommend  that  engineers  professing  to 
run  boilers  should  stand  some  examination  to  show  that  they  are 
qualified  and  competent  for  that  business.  We  also  recommend 
that  all  boilers  should  be  officially  examined  every  twelve 
months." 


THE  LARGEST  ARMATURE  STAR. 

In  the  accompanying  illustration  is  shown  one  of  a  pair  of 
armature  stars,  believed  to  be  the  largest  in  the  world,  and 
which  are  to  be  installed  in  the  power  station  of  the  Toronto 


Railway  Co.  The  machines  when  completed  will  weigh  about 
60  tons  each  and  have  a  nominal  capacity  of  1200  kilowatts,  or 
1600  electrical  horse-power  each,  under  500  volts  pressure,  and 
will  be  over  compounded  for  12  percent  drop  in  the  lines.  They 
are  to  be  directly  connected  to  a  pair  of  horizontal  cross  com- 
pound condensing  engines  making  80  revolutions  per  minute. 
The  armature  stars  are  13  feet  in  diameter  and  weigh  over  10 
tons  each.  The  brush  carriers  will  be  about  14  feet  6  inches  in 
diameter. 


The  Compagnie  des  Pouvoirs  Hydrauliques  de  St.  Hyacinthe,  (.Jue. ,  has 
given  a  contract  to  the  Canadian  (ieneral  Electric  Co.,  through  Mr.  W.  F. 
Dean,  agent  for  Quebec,  for  two  175  K.  W.  three  ph.iso  generators.  These 
generators  which  are  to  be  operated  by  water  power  are  to  transmit  current 
at  2,500  volts  for  light  and  power  to  St.  Hyacinthe,  a  distance  of  five  miles. 
This  plant,  which  is  the  first  of  the  polypha.se  system  in  Canada,  is  to  be 
jn  operation  by  about  the  ist  Octol)er. 
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any  member  of  the  Board. 


On  July  5th  fire  destroyed  the  Administration,  Mining  and 
Electricity,  Machinery  and  Liberal  Arts  Buildings  at  the  World's 
Fair  grounds,  Chicago.  Thus  in  one  short  year  has  passed  away 
the  spectacle  whose  grandeur  awakened  world-wide  admiration. 


Some  of  the  horse  cars  formerly  used  on  the  Toronto  street 
railway  are  being  put  to  a  novel  purpose.  They  have  been  re- 
moved to  Victoria  Park,  the  wheels  taken  off,  and  the  car  bodies 
fitted  up  with  sleeping  berths,  in  which  condition  it  is  said  they 
are  rented  to  campers  at  $1.50  per  week.  It  would  be  interest- 
ing to  learn  whether  the  managers  of  any  of  the  other  street 
railways  have  hit  upon  as  novel  and  profitable  a  method  of 
utilizing  their  discarded  equipment.  Locality  has  considerable 
to  do  with  the  possibilities  in  this  direction. 


An  expert  who  was  called  on  by  the  Council  of  an  American 
city  to  interpret  a  clause  in  a  contract  with  a  local  electric  light- 
ing company,  is  said  to  have  done  so  after  the  following  fashion  : 
"  The  arc  lights  are  hung  at  the  street  intersections,  and  each 
one  throws  its  light  in  four  directions  ;  2,000  c.  p.  of  lights  on 
each  of  the  four  streets,  therefore,  cannot  be  expected.  An  arc 
light  which  throws  500  c.  p.  of  light  along  each  of  four  streets  is 
a  2,000  c.  p.  light,  as  called  for  in  the  contract."  This  informa- 
tion is  about  on  a  par  with  some  of  the  estimates  of  the  cost  of 
lighting  the  streets  of  Toronto. 


The  extreme  altitude  maintained  by  the  mercury  during  the 
past  few  weeks,  whilst  not  favorable  to  business  in  many  lines, 
afforded  a  golden  opportunity  for  impressing  people  with  the 
fact  that  in  such  weather  an  electric  fan  will  make  life  not  only 
bearable,  but  even  comfortable.  We  may  presume  that  the 
agents  of  the  electric  companies  have  as  usual  been  alive  to  the 
situation,  and  that  the  education  of  the  public  in  this  direction 
has  not  been  allowed  to  be  neglected.  Indeed  the  shop  win- 
dows bear  testimony  to  the  fact  that  the  electric  fan  is  winning 
recognition,  though  possibly  not  as  yet  to  the  degree  to  which 
its  usefulness  should  entitle  it. 
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On  the  12th  of  July  the  street  car  traffic  on  the  principal  thor- 
oughfares of  Toronto  was  blocked  foi  upwards  of  an  hour  daring 
the  passing  of  the  Orange  parade.  We  have  been  informed 
that  a  conductor  who  dechned  to  stop  his  cai  on  the  ground  that 
by  so  doing  he  would  be  disobeying  orders,  was  viciously  as- 
saulted by  one  of  the  marshals  of  the  procession.  The  street 
car  traffic  of  a  great  city  should  not  be  allowed  to  be  thiown 
into  confusion  by  an  Orange  procession  or  any  other  kind  of  a 
procession,  as  thereby  thousands  of  people  are  likely  to  be  seri- 
ously inconvenienced.  Street  railway  companies  in  cities 
should  force  this  question  to  an  issue  without  delay,  and  find 
out  whether  the  right  of  way  which  they  aie  supposed  to  have 
purchased  is  to  be  secured  to  them  or  not.  The  rights  of  the 
business  and  travelling  community  are  likewise  concerned  m  the 
settlement  of  the  cjuestion. 


A  Montreal  despatch  states  that  at  a  meeting  of  Canadian 
and  American  capitalists  held  in  that  city  recently  the  advisa- 
bility of  organizing  a  new  line  of  street  cars,  for  the  propulsion 
of  which  gas  instead  of  electricity  would  be  employed,  was  con- 
sidered. It  is  stated  that  further  information  on  the  subject  is 
to  be  prepared  and  submitted  for  the  approval  of  a  committee. 
An  experiment  with  the  use  of  gas  in  the  manner  proposed  has 
lately  been  conducted  on  the  tramways  at  Croydon,  Eng.  The 
modus  operandi  is  described  thus  :  "  The  motor  is  placed  under 
the  tramcar  together  with  three  cylindrical  gas-holders.  These 
three  reservoirs  hold  a  sufficient  supply  of  gas  to  serve  for  an 
eight-mile  run.  The  car  is  about  rSft.  long,  and,  with  the  ma- 
chinery, weighs  5>^  tons.  The  motor,  which  is  of  the  Otto  type, 
and  is  specially  constructed  for  tiamway  work,  has  a  slow  and 
quick  speed.  The  ignition  of  the  charge  in  the  motor  cylinders 
is  effected  by  electricity,  and  the  cylinders  exhaust  into  a  con- 
denser. At  the  charging  station  an  8  H.  P.  Otto  engine  drives  a 
compressor.  By  this  latter  the  gas,  which  is  taken  from  the 
mains,  is  pumped  into  a  steel  receiver  at  a  pressure  of  150  lb.  per 
square  inch.  This  plant  is  equal  to  the  supply  of  five  tramcars, 
the  number  which  it  is  intended  to  place  on  the  line  at  first. 
The  pressure  in  the  tramcar  cylinders  is  about  i2olb.  per  square 
inch  at  starting,  and  the  cost  of  the  gas  used  is  stated  to  be  id. 
per  mile  with  a  fully  loaded  car."  The  results  of  the  experiment 
have  not  yet  been  made  known.  It  is  believed  to  be  extremely 
doubtful  whether  the  efficiency  and  economy  to  be  realized  by 
this  method  will  equal  those  already  secued  by  the  use  of  elec- 
tricity. 

During  a  recent  visit  to  Canada  Mr.  Alexander  Siemens 
gave  to  the  press  complete  figures  of  the  estimated  cost,  operat- 
ing expenses  and  probable  income  for  the  Pacific  cable  connect- 
ing Canada  and  Australasia,  which  formed  one  of  the  objects  of 
the  Intercolonial  Conference  at  Ottawa.    The  figures  given  have 
all  the  weight  of  Mr.  Siemens'  great  authority  in  cable  construc- 
tion and  the  endorsement  of  other  cable  experts,  and  may  be 
accepted  as  correct.    It  is  seldom  that  complete  figures  on 
cable  work  are  made  public,  and  apart  fronn  the  main  result 
shown  by  the  balance  sheet,  the  details,  of  which  the  bulk  items 
are  composed,  reveal  many  interesting  facts.    The  total  length 
of  the  cable,  about  8,420  statute  miles,  would  average  $1000  per 
mile,  of  which  the  deep  sea  portion  would  cost  $1,500  per  mile 
and  cable  for  shallower  water  $870  per  mile.    Two  repairing 
steamers  would  be  required  costing  $500,000  each.  Between 
New  Zealand  and  Vancouver  the  cable  would  be  landed  at  three 
islands,  dividing  it  into  four  working  sections,  and  the  instru- 
ments and  buildings  for  the  staff  would  cost  $150,000.  The 
staff  and  office  expenses  at  these  five  stations  vary  from  $10,000 
per  annum  at  Vancouver  to  $30,000  per  annum  at  Neckar  and. 
Canton  Islands,  where  the  employees  have  to  be  boarded  and 
lodged,  and  in  addition  receive  50%  larger  salaries,  these  islands 
being  mere  rocks  in  the  ocean,  and  as  Mr.  Siemens  mildly  ex- 
presses it,J' very  undesirable  habitations."    The  chief  items  of 
repairs  and  renewals  are  200  miles  of  cable  replaced  per  annum 
and  the  cost  of  maintaining  the  two  repairing  ships.  Each 
vessel  costs,  $3,500  a  month  to  keep  it  lying  in  port  ready  for 
business,  and  an  additional  $500  per  day  when  it  is  actually  at 
sea  and  at  work,  which  it  is  estimated  will  be  for  about  two 
months  in  the  year.    On  one  point  no  information  is  given,  and 
that  is  during  what  portion  of  the  four  months  cruising  of  the 
repairing  steamers  cable  communication  would  be  actually  inter- 


rupted, which  would  mean  irretrievable  loss  of  revenue.  The 
cruising  time,  no  doubt,  includes  carrying  supplies  to  stations, 
and  if  a  fault  develops  gradually  the  cable  steamer  may  be  able 
to  reach  the  spot,  grapple  and  splice  without  any  actual  inter- 
ruption, but  with  a  sudden  ground  it  might  require  more  than  a 
week  to  reach  the  spot.  We  regret  Mr.  Siemens  did  not  touch 
on  this  topic.  An  interruption  would  be  a  public  calamity  at 
Neckar  and  Canton  Islands  ;  not  lively  at  the  best  of  times 
when  work  was  brisk,  with  no  occupation  for  the  staff  but  to  draw 
rations  and  watch  the  accumulation  of  unspendable  income, 
they  would  be — well  "very  undesirable  habitations". 


INVESTIGATION.S  of  the  distance  to  which  water  power  can  be 
transmitted  by  electricity  and  profitably  sold  in  competition  with 
steam  power  have  been  numerous  of  late.  Also  criticisms  of 
these  investigations,  and  counter-criticisms  of  these  criticisms. 
Where  the  critic'sms  have  been  sufficiently  ill  judged  or  the 
counter  criticisms  sufficiently  acrimonious  the  matter  has  been 
dropped,  and  it  is  probable  that  more  than  one  rash  "expert" 
is  sorry  he  spoke.  But  when  these  are  eliminated  and  we  turn 
with  relief  to  those  who  remain  in  temperate  discussion 
of  this  most  important  question  the  conclusions  we  are  led  to 
aie  largely  negative.  We  find  that  amongst  those  who  have  the 
right  to  speak  with  some  authority  there  exists  profound  differ- 
ences of  opinion  as  to  what  it  may  be  fairly  said  has  been  shown 
probably  possible  by  experience.  The  Lauffen-Frankfort  ex- 
periment of  1 89 1  is  really  the  only  actual  experience  of  trans- 
mission for  over  25  or  30  miles.  This  transmission  delivered 
200  H.  P.  at  a  distance  of  109  miles  from  the  generator,  with  a 
maximum  pressure  of  30,000  volts  between  conductors,  and  was 
in  operation  only  during  the  time  of  the  Frankfort  exhibition. 
This  base  is  too  small  to  give  confidence  in  the  electrical  esti- 
mates that  have  been  built  upon  it.  There  is  no  doubt  that  the 
15  mile  transmission  from  Niagara  to  Buffalo  will  be  successful 
both  electrically  and  commercially,  but  we  think  that  the  engi- 
neering profession  will  be  greatly  surprised  if,  even  in  this  com- 
paratively simple  case,  with  only  20,000  volts,  there  are  not  many 
unlooked  for  difficulties  in  getting  the  plant  mto  successful 
operation.  On  its  commercial  side  the  agitation  has  brought 
into  useful  prominence  how  radically  the  economy  is  affected  by 
the  size  of  the  plant  ;  not  only,  as  in  ordinary  enterprises,  by  the 
smaller  proportion  of  general  expenses  when  distributed  over  a 
large  business,  and  the  generally  smaller  cost  per  H.  P.  of  de- 
veloping large  water  powers,  but  also  by  the  marked  increase  in 
efficiency  and  decrease  in  cost  per  h.  p.  of  large  electrical 
machinery.  98%  efficiency  is  stated  for  5000  H.  p.  generators 
and  1000  H.  P.  motors,  and  prices  of  $6.50  to  $7.00  per  H.  P. 
The  net  results  are  to  show  the  impossibility  of  laying  down  any 
general  rule  as  to  the  economical  distance  of  power  transmission 
applicable  to  all  conditions,  and  to  add  to  the  impatience  with 
which  the  electrical  world  awaits  the  completion  of  the  Niagara 
plant,  whose  promoters  know  more  about  it  and  say  less  than 
any  one  else,  and  who  have  contracted  to  sell  power  to  barges 
on  the  Erie  canal  at  $20  per  H.  P.  per  annum. 


In  the  meantime  both  water  power  and  steam  power  are 
threatened  with  a  new  rival  in  the  development  of  the  gas  engine. 
By  combustion  of  gas  in  the  engine  cylinder  the  heat  energy  in 
the  coal  is  converted  into  power  more  efficiently  than  when  it  is 
carried  round  via  a  steam  boiler.  But  the  known  thermal  econ- 
omy of  gas  engines  has  not  been  available  commercially  owing 
to  the  cost  of  making  gas.  But  in  the  last  few  years  several 
cheap  modes  of  pr  oducing  fuel  gas  have  been  devised,  and  thus 
stimulated,  manufacturers  have  gradually  increased  their  sizes 
until  to-day  they  are  not  far  from  1000  H.  P.  and  giving  i  H.  p. 
to  ^  lbs.  of  coal.  As  this  is  twice  as  good  as  the  best  perform- 
ance of  triple  expansion  condensing  engines  there  is  a  large 
margin  to  work  on  in  the  cost  of  producing  gas  from  the  coal  as 
cortipared  with  the  cost  of  producing  high  pressure  steam.  A 
large  gas  producing  plant  at  the  mines,  using  not  only  coal  at 
the  pit's  mouth,  but  the  slack  and  shaley  waste,  could  either 
transmit  the  gas  by  pipe  lines,  or  with  gas  engines  on  the  spot 
produce  power  for  electrical  transmission.  Such  a  power  plant 
would  be  likely  to  compete  seriously  with  natural  water  powers, 
whilst  in  gas  transnrission  by  pipe  lines  electric  transmission  for 
long  distances-would  find  a  r  ival  to  put  it  on  its  metal. 
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AMONCiST  those  interested  in  electric  street  railways  there 
has  recently  been  some  preliminary  discussion  looking  to  the 
formation  of  a  Canadian  Street  Railway  Association,  whose 
objects  would  be  similar  to  the  street  railway  association  in  the 
United  States.  In  view  of  the  rapidly  increasing  magnitude 
and  importance  of  the  electric  street  railway  interests  in  Canada 
some  association  for  the  discussion  of  common  difficulties  and 
the  piomotion  of  common  interests  is  a  natural  development. 
Membership  in  the  American  Association  will  meet  many  of 
their  needs,  but  in  a  different  country  and  climate,  the  Canadian 
railways  operate  under  man>  conditions  in  which  the  American, 
roads  have  no  share  or  interest.  These  conditions,  however, 
are  not  without  interest  to  other  classes  of  electrical  enterprise 
in  Canada,  and  directly  or  indirectly  are  shared  by  them.  The 
street  railways  have  at  present  a  very  small  representation  in 
the  list  of  members  ot  the  Canadian  Electrical  Association,  and 
it  seems  a  ^ real  pity  that  before- segregating  themselves  in  a 
street  railway  association  they  should  not  try  whether  the  exist- 
ing association  will  not  fill  the  need  they  are  beginning  to  feel. 
Electric  street  railways  really  occupy  a  central  position  amongst 
telegraph,  telephone,  light  and  power  and  manufacturing  enter- 
prises. Some  of  these  have  apparently  very  littl?  in  common 
with  each  other,  but  all  of  them  come  more  or  less  into  con- 
tact with  the  street  railways.  They  are  all  well  represented  in 
the  Canadian  Electrical  Association,  which  now  needs  only  an 
increase  in  the  number  of  its  street  railway  members  to  be  com- 
pletely representative  of  all  classes  of  electrical  enterprise  in 
Canada.  All  electrical  interests,  however  dissimilar  at  first 
sight,  have  much  in  common.  Like  it  or  dislike  it,  they  cannot 
help  reacting  upon  each  other,  but  it  is  in  their  own  hands  whether 
they  endeavor  to  make  this  interdependence  a  help,  or  suffer  it 
to  become  a  hindrance,  and  it  is  here  that  the  benefit  comes  in 
of  beginning  by  a  general  association  whose  objects,  as  stated 
in  the  constitution  of  the  C.  E.  A.,  are  "  to  foster  and  encourage 
the  science  of  electricity  and  promote  the  interesis  of  those  en- 
gaged in  any  electrical  enterprise,  and  for  the  discussion  and 
interchange  of  opinion  among  its  members."  Such  an  associa- 
tion is  an  endeavor  to  modify  the  natural  narrowness  which 
comes  to  all  of  us  when  we  each  know  our  own  business  and 
are  each  struggling  for  our  own  profit,  and  when  in  the  obvious- 
ness of  the  points  of  difference  between  us  and  other  strugglets, 
we  are  prone  to  lose  sight  of  what  we  have  in  common,  and 
regaid  contact  as  synonomous  with  conflict.  To  begin  by  class 
associations  is  to  intensify  this  narrowness.  To  begin  by  a 
general  association  is  to  first  try  what  profit  we  can  derive  from 
intercourse  and  such  common  action  as  is  possible  with  those 
engaged  in  making  a  living  in  kindred  occupations.  Following 
on  this  the  subsequent  organization  of  special  associations  will 
come  naturally  as  the  outgrowth  of  healthy  business  develop- 
ment ;  but  their  membership  overlapping  with  that  of  the  geneial 
parent  association  should  preserve  them  from  the  unprofitable 
narrowness  of  isolation.  Whether  a  Stieet  Railway  Association 
is  organized  in  the  near  future  or  not,  we  trust  that  the  Septem- 
ber meetin>^  of  the  Canadian  Electrical  Association  will  show  a 
large  addition  in  the  list  of  members  interested  or  employed  in 
electric  street  railway  work. 

QUESTIONS  AND  ANSWERS. 

Belleville,  Ont.,  June  30th,  1894. 

Editor  CANADIAN  Klectrical  News. 

Sir, — A  water  power  is  situated  two  miles  from  our  pumping 
station;  could  these  pumps  be  run  by  electricity  generated  at  our 
water  power  and  what  would  be  the  percentage  of  waste  in 
conveying  electricity  that  distance? 

Could"  our  pumps  (Henry  R.  Worthington,  New  York)  be 
arranged  to  change  eas'ly  from  steam,  as  run  now,  to  electric 
motor,  or  vice  versa?  Our  water  power  may  any  year  fail  tor  a 
month  or  so. 

Yours  truly, 

M.  M.  THOMP.SON, 

Supt.  Belleville  Water  Works  Co. 
[Electrical  power  transmission  for  2  miles  is  perfectly  feasible. 
Percentage  loss  in  line  depends  on  voltage  used  and  initial  out- 
lay for  copper.  Electric  power  could  be  applied  to  your  pumps 
interchangeably  with  steam  power.  Both  technically  and  com- 
mercially the  best  arrangement  of  plant  for  your  case — including 
means  of  providing  for  varying  pump  delivery  to  mains  under 
constant  pressure— would  depend  largely  on  a  number  of  local 
conditions.  It  would  be  a  matter  of  skill  and  judgment  applied 
to  a  detailed  knowledge  of  your  actual  conditions,  and  would 
require  careful  planning  by  some  competent  electrical  and 
mechanical  engineer. — Ed.  Electrical  New.s.] 

A  correspondent  asks  : — (i.)  Is  there  a  storage  battery  which 
has  i)roved  to  be  of  service  for  carriage  locomotion  along  ordin- 
ary highways?  (2.)  Why,  when  the  brushes  are  raised  up 
higher  on  the  commutator,  is  the  current  reduced  ? 

Answer. — (i.)  Storage  batteries  have  been  fiequently  tried 
as  a  motive  power  both  on  highways  and  on  surface  railroads. 
As  yet  they  have  not  proved  a  commercial  success  on  railways 
owing  to  their  weight  and  rapid  deterioration — much  less  are 
they  suited  to  propelling  a  carriage  on  an  ordinary  highway. 
(2.)  When  the  brushes  of  a  dynamo  are  moved  forward  of  the 
neutral  point  or  point  pf  con^mut^tjon  a  smaller  electromotive 


force  is  made  available  owing  to  fewer  coils  of  the  armature 
being  in  the  active  field  of  the  machine. 

138  Drolet  Street,  Montreal,  July  7,  1894. 

Editor  Electrical  News. 

Sir, — Since  you  invite  correspondence,  and  wishing  tb  ad- 
vance the  value  of  your  paper,  I  take  the  liberty  of  drawing  your 
attention  to  an  item  in  your  July  issue,  which  does  not  reflect 
much  credit  on  your  informant's  ability. 

At  bottom  of  page  83  "  W.  N."  Hainilton,  Ont.,  writes— 
"  What  size  storage  battery  would  I  require  to  run  20  inc.  lamps 
Yz  ampere  each  ?" 

Now  this  can  not  be  solved  so  easily  as  the  answer  given, 
because  were  only  55  cells  used,  the  lamps  would  scarcely  show 
they  existed  in  the  dark.  The  answer  given  and  were  it  correct, 
and  the  battery  short  circuited  through  no  external  resistance, 
the  result  would  probably  be  an  explosion,  in  which  the  battery 
would  be  instantly  consumed,  through  having  no  internal  resis- 
tance. I  will  now  endeavor  to  show  how  far  the  answer  given 
is  in  error — just  by  the  simple  fact  of  not  allowing  for  the  internal 
resistance  of  the  battery. 

Assume  each  cell  to  have  E.  M.  F.  =  2  volts. 

ti         n       n      n      resistance  =  one-tenth  ohms, 
■p 

then  by  Ohm's  Law  C  =  — — or  volts        ohms  =  current  —  this 

equals — 20  amperes  ;  this  is  the  current  one  cell  would  give 

through  no  external  resistance,  on  short  circuit. 

One  1 10  volt  lamp,  Yz  amp.  of  current  has  resistance  of  220  ohms. 

and  20  lamps  in  parallel  =  11  ohms. 

20  lamps  require  10  amperes  current. 
Now  for  the  number  of  cells  in  series,  required  to  give  the 
proper  E.  M.  F.  we  have  the  following  : 

 Volts  required  in  external  circuit. 

Volts  of  I  cell — (amperes  required  x  resistance  of  i  cell). 

or   i-L5 — ^  =  1 10  cells  in  series,  which  is  somewhat  more 

2 — (lox  i) 

than  the  answer  given.    Of  course  the  result  is  affected  by  the 
internal  resistance  ot  the  battery. 
Now  for  the  proof : 

external  resistance  (lamps)         =  1 1  ohms. 

1 10  cells  one-tenth  ohm  each      =  1 1  ohms. 

E.  M.  F.  of  no  cells  2  volts  each  =  220  volts. 

C  =  j-^^ — - — =  10  amperes  =  the  current  required  for  the  lamps — 

Trusting  that  I  have  made  this  sufficiently  plain  to  enable  any 
calculation  to  be  made  that  may  arise,  I  have  the  honor  to  re- 
main. 

Yours  truly, 

James  Wright. 
N.  B. — I  foigot  to  mention  in  my  letter  that  the  internal  resis- 
tance of  Plante's  storage  battery  is  .06  ohm.  This  would  make  the 

calculation  Li^  =  79  cells  (about)  and  very  close  to  what 

2 — (lox  .06) 

would  be  actually  required,  as  some  energy  would  be  lost  in  the 
necessary  wiring,  etc. 

[The  answer  given  "W.  N.,"  Hamilton,  Ont.,  is  correct.  Mr. 
Wright's  mistake  lies  in  his  assumption  of  'i  ohms  per  cell 
internal  resistance.  The  greatest  working  resistance  of  50 
ampere-hour  cell  of  any  ordinary  type  would  be  about  .01  ohms, 
which  in  case  under  consideration  would  give  internal  resistance 
5%  of  lamp  resistance.  It  is  therefore  one  minor  factor  amongst 
several  others,  and  negligible  for  the  purpose  of  the  inquiry. 
The  scope  and  function  of  answers  to  correspondents  preclude 
discussion  of  all  factors  implied  irrespective  of  relative  import- 
ance. Answers  are  necessarily  brief  statements,  and  only  of 
facts  material  to  what  we  understand  is  the  information  desiied. 
We  aim  at  answering  adequately  the  questions  our  correspondents 
ask,  but  not  questions  they  don't  ask. — Editor  Elec.  News.] 


PERSONAL. 

Mr.  J.  E.  Berkeley,  of  the  Standard  Electric  Co.,  Ottawa,  is  at  present  on 
a  visit  to  Europe. 

Mr.  James  Kent,  Superintendent  of  the  C.P.R.  Telegraph  Co.,  is  at  pre- 
sent on  a  visit  to  St.  John,  Halifax,  Cape  Canso  and  North  Sydney. 

Mr.  G.  Osborne,  Secretary  of  the  Kingston  Street  Railway  Co  ,  narrowly 
escaped  having  his  arm  amputated,  from  falling  from  one  of  the  company's 
cars  a  few  days  ago. 

It  is  reported  that  Mr.  J.  W.  Baker,  who  for  thirty  years  has  been  in 
the  employ  of  the  G.  N.  W.  Telegraph  Co.,  will  be  appointed  Bursar  at  the 
new  asylum  at  BrockviUe.  Ont. 

Mr.  J.  J.  Wright,  manager  of  the  Toronto  Electric  Light  Co.,  and  Mr. 
A.  B.  Smith,  of  the  G.  N.  W.  Telegraph  Co.,  have  just  returned  from  a 
cruise  on  Lake  Ontario,  on  board  Mr.  Wright's  yacht,  "  The  Flectra." 


The  Babcock  &  Wilcox  Co. ,  with  Canadian  head  quarters  at  Montreal, 
have  just  placed  an  order  with  the  Dominion  Coal  Company,  Sydney,  C.  B. , 
for  boilers  aggregating  416  h.  p.  These  boilers  are  now  being  manufactured 
in  Canada. 

It  Is  announced  to  be  the  intention  of  the  Toronto  Railway  Co.,  to  im- 
mediately ereet  a  large  power  house  on  Roncesvalle  ave. ,  near  High  Park, 
from  which  to  supply  power  for  the  operation  of  the  Mimico  and  Weston 
system.  The  site  for  the  building  is  said  to  have  been  purchased,  having  a 
frontage  of  2i;o  feet  on  Roncesvalles  ave.,  by  a  depth  of  250  feet  immediate- 
ly north  of  t^ueen  street,  on  the  north  side. 
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THE  GALT  AND  PRESTON  ELECTRIC  RAILWAY. 

Four  years  ago,  Mr.  R.  G.  Cox,  of  St.  Catharines,  perceivinj^ 
as  he  believed  a  promising  business  outlook  for  an  electric  rail- 
way which  should  connect  the  towns  of  Cjalt  and  Preston,  set 
to  work  to  arouse  the  interest  of  business  men  of  tiie  locality  in 
the  project.  In  this  he  so  well  succeeded  that  a  company  was 
shortly  afterwards  formed  with  the  purpose  of  carrying  out  the 
undertaking.  The  management  of  the  company  was  vested  in 
the  following  officials  :  President,  Thos.  Todd  ;  Vice-president, 
R.  G.  Co.x  ;  Secretary-treasurer,  W.  H.  Lutz  ;  Directors,  Fred 
Clare,  J.  D.  Moore,  M.P.P.,  Hugh  McCulloch,  sr.,  and  U.  .Spiers. 
These  gentlemen  have  succeeded,  though  not  without  consider- 
able difficulty,  in  carrying  the  enterprise  to  a  successful  comple- 
tion. The  chief  difficulty  encountered  was  the  refusal  of  the 
municipality  of  Preston  to  grant  the  company  right  of  way  over 
the  streets.  No  opposition  of  this  nature  was  experienced  from  the 
three  other  municipalities  through  which  the  route  of  the  railway 
lay.  The  opposition  at  Preston  was  due  to  belief  on  the 
part  of  some  of  the  intluential  merchants  and  other  business 
firms  that  the  construction  of  the  road  would  tend  to  divert 
trade  from  Preston  to  Gait.  It  took  three  years  of  persistent 
effort  on  the  part  of  the  company  to  dispel  this  belief  and  the 
opposition  founded  thereupon,  but  the  task  was  eventually  ac- 
complished and  the  long-delayed  franchise  granted. 

Early  in  the  present  year  a  contract  was  let  for  the  construc- 
tion and  partial  equipment  of  the  road,  to  Messrs.  Ahearn  & 
Soper,  of  Ottawa,  Canadian  agents  for  the  Westinghouse 
Electric  Manufacturing  Co.,  of  Pittsburgh.  The  outside  con- 
struction was  done  under  the  superintendence  of  Mr.  Hartnett, 
of  Toronto,  while  Mr.  John  Murphy,  superintendent  for  Messrs. 
Ahearn  &  Soper,  supervised  the  installation  of  tlie  plant  at  the 
power  station.  The  contract  for  the  necessary  steam  plant  was 
given  to  the  Goldie  &  McCulloch  Co.,  of  (ialt. 

The  railway  company  wete  fortunate  in  having  the  oppor- 
tunity to  purchase  the  required  c|uantity  of  56  lb.  T  rails,  second- 
hand, though  in  first-class  condition,  at  a  substantial  reduction 
on  the  price  of  new  material.  The  construction  of  the  road 
betjan  early  in  April,  and  was  brought  to  completion  about  the 
middle  of  July.  On  Thursday,  July  26th,  the  official  opening 
took  place,  and  was  participated  In  by  a  number  of  invited 
guests  as  well  as  the  officials  of  the  road  and  prominent  business 
men  of  the  locality.  Whatever  clouds  shadowed  the  enterprise 
in  its  earlier  days,  none  were  to  be  discerned  on  this  occasion. 
The  face  of  the  sky  as  well  as  the  faces  of  all  who  witnessed  the 
ceremonies,  seemed  to  smile  approval. 

At  the  Gait  terminus  of  the  line,  situated  close  beside  the 
G.  T.  R.  depot,  a  couple  of  cars  gaily  decorated  with  flags,  were 
in  waiting  on  the  arrival  of  the  train  from  Toronto,  to  carry  the 
officials  and  invited  guests  ovei  the  line,  which  is  about  three 
and  a  half  miles  in  length.  This  distance,  including  stoppages, 
is  covered  in  about  fifteen  minutes.  The  road,  as  stated, 
commences  near  the  G.  T.  R.  depot,  and  runs  through  the 
principal  street  of  the  town  of  Gait,  to  the  C.  P.  R.  depot,  which 
is  reached  by  a  steep  grade,  and  thence,  following  the  highway, 
through  the  open  country  to  Preston.  The  road  is  compara- 
tively level,  with  the  exception  of  three  heavy  grades,  one  of 
which  has  just  been  mentioned.  Of  the  other  two,  one  is  situ- 
ated in  Preston  and  the  other  midway  on  the  line.  There  is 
only  one  sharp  curve,  situated  near  the  Gait  terminus.  The 
tracks  are  ballasted  with  gravel,  and  the  road-bed  is  very 
solid  and  substantial  in  character.  The  line  throughout  is 
bonded  with  No.  o  wire.  There  are  no  ground  plates  and  no 
return  wires.  No.  00  feed  wires  run  the  whole  length  of  the 
hne,  with  feeder  to  trolley  wire  every  sixth  pole.  The  span 
wire  is  of  ordinary  feed  wire,  the  bell  being  of  solid  iron,  not 
insulated. 

The  road  is  at  present  equipped  with  only  two  cars — one  fitted 
up  as  an  ordinary  street  car,  the  other  with  reversible  cushioned 
seats  on  iron  frames,  after  the  style  of  a  railway  coach.  A  novel 
feature  of  this  last  mentioned  car  is  the  passenger  baggage  de- 
partment, in  the  rear,  which  occupies  about  one-third  of  the 
interior  space.  The  cars  are  vestibuled,  and  lighted  by  two 
clusters  of  incandescent  lamps  pendant  from  the  ceiling.  The 
cars  were  made  at  the  works  of  the  Ottawa  Car  Company. 

The  power  station,  where  a  halt  was  made  to  allow  of  an 
inspection  of  the  motive  power,  is  situated  on  the  outskirts  of 
Preston.  It  consists  of  a  substantial  stone  building  which, 
though  originally  built  for  other  uses,  has  been  remodelled  and 
conveniently  adapted  for  its  present  purpose.  Attached  to  the 
boiler  house  in  the  rear  there  has  been  constructed  on  a  stone 
foundation  a  brick  chimney  80  feet  in  height  and  measuring 
about  9  feet  square  at  the  base.  In  the  boiler  house  are  two 
boilers,  each  80  h.  p.  of  steam.  These  supply  steam  to  two 
compound  Wheelock  engines,  each  of  150  h.  p.,  in  the  front  of 
the  building.  These  engines  were  manufactured  by  the  Goldie 
&  McCulloch  Co.,  of  Gait,  and  display  excellent  workmanship. 
They  are  joined  by  a  coupling  on  center  of  shaft,  and  can  be 
run  singly  or  connected  as  desired.  At  present  only  one 
engine  is  required.    The  regulation  of  these  engines  is  said  to 


be  so  close  that  there  is  a  variation  of  only  5  to  10  volts.  These 
engines  are  belted  to  a  No.  7  Westinghouse  85  Killowatt  gener- 
ator running  at  175  amperes.  13ut  little  more  than  half  the 
capacity  of  this  generator  has  thus  far  been  brought  into  use. 
The  company  anticipate,  however,  that  the  load  will  be  extend- 
ed to  Mcspeler,  three  miles  north  of  Preston,  in  which  (,ase  it  is 
believed  the  capacity  of  the  present  power  plant  would  be  found 
to  be  sufficient  to  meet  the  added  requirements. 

Water  for  condensing  purposes  is  obtained  from  a  creek 
which  flows  close  beside  the  boiler  house,  and  which  is  fed  by 
never-failing  spi  ings.  This  water  passes  through  a  Northey 
jet  condenser  located  in  the  basement  of  the  building.  Attached 
to  the  Northey  pump  is  an  automatic  vacuum  breaker,  which  pre- 
vents the  water  from  rising  tf)o  far.  The  generator  is  driven  by 
100  feet  of  14  inch  double  ply  belt  supjilied  by  the  F.  E.  Uixon 
Co.,  of  Toronto.  There  is  now  being  put  in  a  Wurtz  tank 
lightning  airesfer  with  set  of  choking  coils.  It  consists  of  four 
panels,  each  containing  four  coils  of  10  turns  of  trolley  wire. 
Every  coil  is  connected  with  the  water  in  the  tank,  the  tank 
being  grounded.  The  switch  board,  which  is  of  oak,  and  rather 
unsubstantial  looking  in  appearance,  is  fitted  with  a  handsome 
set  of  Westinghouse  recording  instruments,  switches,  and  a 
Wurtz  non-arcing  lightning  arrester,  separately  mounted  on 
blocks  of  marble.  The  arrester  consists  of  two  blocks  of  lignum 
vitae,  carrying  two  brass  plates,  X  '"ch  apart.  Between  these 
plates  are  fine  lines  burnt  on  the  blocks,  so  that  a  path  is  car- 
bonized for  the  discharge,  which  passes  off  without  arcing.  The 
covet  is  of  lightnum  vitae,  and  the  size  of  the  arrester  3_J^  square 
inches.  The  arrester  requires  no  attention.  The  company 
have  placed  these  arresters,  encased  in  iron,  at  intervals  along 
the  line. 

The  plant  is  efficiently  operated  under  the  direction  of  Mr/ 
W.  A.  Lea,  formerly  with  the  Toronto  City  and  .Suburban  Elec] 
trie  Railway  Company.  I 

For  the  present  the  two  cars  running  on  the  line  are  housed 
in  one  side  of  the  power  station,  but  the  erection  of  a  car  barn\ 
adjoining  the  station  is  in  contemplation.  It  is  also  intended 
to  add  to  the  present  car  equipment  two  trailers. 

The  Company  are  giving  at  present  a  half  hour  service  be- 
tween Gait  and  Preston,  and  l:)y  the  terms  of  their  franchise  are 
compelled  to  meet  all  C.  P.  R.  trains  on  their  arrival  at  Gait. 
The  gauge  of  the  electric  railway  corresponds  to  that  of  the  C. 
P.  R.,  and  a  switch  has  been  put  in  connecting  the  two  roads  at 
the  C.  P.  R.  depot,  with  the  intention  of  hauling  freight  at 
night  over  the  electric  railway  tracks  by  means  of  a  dummy 
engine.  It  is  believed  that  in  addition  to  a  profitable  passenger 
traffic  the  road  will  do  a  large  freight  business. 

After  leaving  the  power  station  the  trip  was  resumed.  The 
widening  of  a  bridge  on  the  principal  street  of  Preston  at  pre- 
sent stands  as  an  obstacle  to  the  running  of  cars  through  the 
town.  The  tracks  have  been  laid  to  either  side  of  the  bridge, 
however,  and  immediately  that  the  structure  is  widened  to  ad- 
mit of  carrying  the  railway  tracks,  traffic  from  end  to  end  of  the 
line  will  begin. 

Beneath  the  shade  of  a  mammoth  tent  pitched  on  the  lawn  of 
the  Hotel  del  Monte,  the  company  were  inx  ited  to  partake  of  a 
tastefully  prepared  luncheon,  presided  over  by  Mr.  Todd,  the 
president  of  the  road.  Following  the  repast  there  were  in  re- 
sponse to  a  biief  toast  list  some  excellent  speeches,  in  which 
well  merited  praise  was  bestowed  on  the  management  of  the 
company  and  the  contractors  for  the  energy  and  skill  displa)  ed 
in  the  construction  of  the  road,  and  cordial  wishes  expressed  for 
the  prosperity  of  the  enterprise.  On  behalf  of  the  directors, 
Mr.  Cox,  the  vice-president,  presented  to  the  president  a  life 
pass  over  the  road,  consisting  of  a  card  of  pure  silver,  hand- 
somely engraved. 

There  is  little  doubt  that  in  the  near  future  the  (lalt  and  Pres. 
ton  Electric  Railway  will  be  extended  to  Hespeler,  which  jg 
quite  an  important  manufacturing  town,  and  from  which  a  larj.g 
amount  of  passenger  and  freight  business  would  be  derived.  " 


A  new  fire  alarm  service,  with  twelve  stations,  is  being  put  in  by  the  cor- 
poration of  Collingwood,  Ont.  Mr.  Scott,  of  Oshawa,  is  doing  the  >vork 
under  contract.  The  alarm,  besides  being  connected  to  the  central  station, 
will  connect  at  the  city  hall  with  a  large  bell,  which  rings  the  alarm. 

The  Ottawa  Electric  Street  Railway  carried  during  the  first  year  of  its 
operation  1,520,000  passengers.  During  the  year  ending  May,  1S94,  the 
number  of  lares  registered  was  2,700,000.  The  equipment  of  the  road  con- 
sists of  65  cars,  including  three  postal  cars,  which  are  operated  by  1,700 
h.  p. ;  employment  is  given  to  200  men. 

Mr.  J.  N,  Taylor  has  an  article  on  "The  Romance  of  the  Telegraph  " 
in  Donahue's  Magazine  in  the  course  of  which  he  relates  an  anecdote  of  an 
old  I'Vench  Canadian  woman  who  spent  h.ilf  a  day  gazing  at  the  telegraph 
wires  that  stretched  along  in  front  of  the  little  old  house  in  which  she  lived. 
She  was  watching  for  a  message,  and  a  pa'^scr  by,  who  was  attracted  by 
the  old  lady's  attitude,  asked  her  what  she  was  looking  at,  and  if  she  ex- 
pected to  see  something  pass  on  the  wires,  to  which  she  replied  :  "  Dere's 
long  taime  ah'U  look  does  ting,  me  sonietainie  niorneen',  sometime  heev'nin," 
but  ah'U  nevair  see  someting  go  pass  on  eem.  How  ees  dat  ?  Wen  an 
jook  long  taime,  by'm  bye  he's  mek  sometaime  curieuse  noise  lak  sing,  deh 
ah  spose  he's  hurry  fas'  as  caint  see  someting  any  more?  Ah  don  honder- 
stan'  me." 
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WINNIPEG  STREET  RAILWAY  COMPANY  V.  WINNIPEG 
ELECTRIC  STREET  RAILWAY  COMPANY  AND 
THE  CITY  OF  WINNIPEG. 

Before  the  Judicial  Committee  of  the  Privy  Council  at  the 
beginning!  of  July  an  appeal  from  a  judgment  of  the  Court  of 
Queen's  Bench  in  Manitoba  in  the  above  case  was  heard.  The 
case  was  recently  argued  befote  a  Board  consisting  of  the  Lord 
Chancellor,  Lord  Watson,  Lord  Macnaughten,  and  Sir  Richard 
Couch,  when  judgment  was  reserved.  Lord  Watson,  in  now 
delivermg  judgment,,  went  fully  into  the  question  at  issue  be-, 
tween  the  parties.  The  action  was  originally  brought  to  secure 
certain  rights  claimed  by  the  appellant  Company  under  a  deed 
of  indenture  executed  in  July  1882,  between  the  appellants  and 
the  authorities  of  the  city  of  Winnipeg-  for  the  construction  and 
working  of  street  railways  within  that  city.  Having  very  ex- 
haustively reviewed  the  evidence^  his  Lordship  said  that  the 
privileges  conceded  to  the  appellant  Company  were  to  endure 
for  25  years  from  the  date  of  the  deed  of  indenture  executed  in 
July,  1882,  it  being  in  the  option  of  the  city  to  acquire  the  Com- 
pany's undertaking  at  the  expiry  of  that  period  upon  their  giving 
five  years'  previous  notice  to  that  effect.  The  Company  at  once 
proceeded  with  their  tramway  enterprise,  in  accordance  with  the 
terms  of  the  said  deed,  which  gave  the  appellant  Company 
powers  to  use  and  occupy  such  parts  of  the  streets  of  the  city  as 
were  necessary  for  the  use  and  working  of  their  railways.  Be- 
fore 1892  they  had  completed  and  were  in  course  of  working 
upwards  of  nine  miles  of  street  railways.  In  Feburary,  1892, 
the  Mayor  and  Council  of  Winnipeg  passed  a  by-law  authorizing 
James  Ross  and  William  M'Kenzie  to  construct  railways  upon 
the  streets  of  the  city.  The  respondent  Company  in  April,  1892, 
obtained  an  Act  of  the  Provincial  Legislature,  incorporating 
them  for  the  purpose  of  their  taking  over  the  rights  acquired  by 
Ross  and  M'Kenzie,  and  carrying  out  the  scheme  sanctioned  by 
the  by-law  of  February.  The  lespondent  Company's  Bill  was 
opposed  by  the  appellant  Company,  who  alleged  that  they  were 
entitled  to  a  monopoly  for  the  period  of  25  years  from  the  date  of 
their  agreement  of  all  those  streets  in  which  their  railways  had 
already  been  open  for  traffic,  and  also  of  certain  other  streets  in 
which  they  had  intimated  that  they  were  willing  and  ready  to 
construct  and  operate  railways.  This  right  was  (the  appellant 
contended)  specially  safeguarded  by  a  clause  in  the  Company's 
Act.  It  was  (said  his  Lordship)  unnecessary  to  criticise  the  en- 
actments of  this  clause,  because  it  was  not  disputed  that  these 
would  be  sufficient  to  protect  any  such  privilege  as  that  which 
was  claimed  by  the  appellant  Company  in  the  appeal.  The 
appellants  commenced  the  present  suit  by  presenting  to  the 
Court  of  Queen's  Bench  a  bill  of  complaint  against  the  respond- 
ent Company  and  also  against  the  city  of  Winnipeg.  The  ap- 
pellants crived  a  declaration  of  the  exclusive  rights  which  they 
claimed  against  both  respondents,  aud  an  injunction  restraining 
the  respondent  Company  from  constructing  or  operating  rail- 
ways in  any  street  occupied  by  them  until  an  offer  had  been 
made  to  them  of  the  privilege  of  constructing  a  railway  upon  it 
and  had  not  been  accepted  by  them  within  two  months.  In  de- 
fence to  the  suit  the  respondents  maintained,  in  the  first  place, 
that  the  appellant  Company  were  not  possessed  of  any  exclusive 
privilege,  and  that  the  city  had  therefore  power  to  sanction  the 
construction  of  railways  by  the  respondent  Company,  in  any 
street  of  the  city,  whether  it  was  already  occupied  by  the  Com- 
pany or  not;  and,  in  the  second  place,  that,  if  the  city  had  in 
fact  agreed  to  give  the  appellant  Company  a  monopoly  of  the 
railway  traffic  in  certain  streets,  the  agreement  was  iiltira  vires 
and  void.  The  original  action  had  been  decided  against  the 
appellants,  as  had  also  an  appeal  before  a  full  Court.  In  the  full 
Court  both  points  were  decided  against  the  appellants.  Their 
Lordships  did  not  find  a  single  expression  tending  to  show  that 
the  Legislature  either  intended  that  no  tramways  other  than 
those  of  the  appellant  Company  were  to  occupy  the  streets  of 
Winnipeg  or  had  it  in  contemplation  that  the  appellants  were 
to  obtain  a  monopoly  from  the  Council  of  the  city.  If  such  a 
claim  were  valid,  the  right  must  be  derived  fiom  the  indenture 
of  1882  ;  but  the  only  authority  there  given  was  expressly  limited 
to  the  construction,  maintenance,  and  operation  in  each  street 
which  the  Company  might  select  for  that  purpose,  of  a  railway 
consisting  of  a  single  or  double  line  of  rails,  with  needful  ap- 
puitenances  ;  "and  such  railway  shall  have  the  exclusive  right 
of  such  portion  of  any  street  or  streets  as  shall  be  occupied  by 
the  said  railway,  and  shall  be  worked  under  such  regulations  as 
may  be  necessary  for  the  protection  of  the  citizens  of  said  city." 
The  appellant  Company  argued  that  the  words  last  quoted 
ought  to  be  cosntrued  as  a  declaration  that  the  Con:ipany's 
railway  was  to  be  the  only  railway  permitted  to  occupy  any  part 
of  those  streets  into  which  it  might  be  introduced  by  them.  In 
their  Lordships'  opinion,  any  such  construction  would  be  con- 
trary to  the  plain,  meaning  of  the  words  of  the  agreement,  which 
in  substance  implied  that  the  Company  were  to  have  no  use  or 
occupation  of,  and  no  concern  with,  those  portions  of  any  street 
which  were  not  actually  occupied  by  their  double  or  single 
line  of  rails.  The  only  clause  at  all  bearing  out  the  appellant's 
connection  ran  thus  : — "  In  the  event  of  any  other  parties  pro- 
posing to  construct  street  railways  on  any  of  the  streets  not 
occupied  by  the  parties  to  whom  the  privilege  is  now  to  be 
granted,  the  nature  of  the  proposal  thus  made  shall  be  com- 
municated to  ihem,  and  the  option  of  constructing  such  proposed 
railway  on  similar  conditions  as  are  herein  stipulated  shall  be 


offered  ;  but  if  such  preference  is  not  accepted  within  two  months 
then  the  Corporation  may  grant  the  privilege  to  any  other 
parties."  Their  Lordships  did  not  think  that  it  was  going  too 
far  to  say  that,  laying  aside  the  terms  of  that  stipulation,  there 
was  not  a  single  expression  in  the  deed  of  agreement  which  gave 
the  least  countenance  to  the  suggestion  that  the  Municipal 
Council  intended  to  grant  to  the  appellants  an  exclusive  right  to 
use  and  occupy  any  street  for  railway  purposes.  Those  clauses 
of  the  deed  which  dealt  directly  with  the  use  and  occupation  of 
the  streets  which  were  to  be  enjoyed  by  the  company  were  not 
only  silent  upon  the  question  of  exclusive  right,  but  were  con- 
ceived in  terms  which  it  was  exceedingly  difficult  to  reconcile 
with  the  theor)  of  an  intention  to  create  such  a  right.  Had 
there  been  any  such  intention,  nothing  would  have  been  easier 
than  to  indicate  its  existence,  in  the  proper  place,  either  express- 
ly or  by  implication.  Their  Lordships  were  therefore  of 
opinion  that  the  leading  clauses  of  the  agreement  which  defined 
the  Company's  rights  of  user  and  occupation,  could  not  be 
cjualified  by  a  subsidiary  clause,  such  as  that  upon  which  the 
appellant  Company  relied,  unless  its  terms  were  clear  and  coer- 
cive. They  were  unable  to  hold  that  the  terms  of  the  clause  in 
question  were  in  themselves  sufficient  to  control  the  plain  mean- 
ing of  the  previous  stipulations  and  to  constitute  the  right  of 
monopoly  which  the  appellant  Company  claimed.  The  clause 
could  not  imply  an  undertaking  on  the  part  of  the  council  that 
in  the  event  of  a  rival  company  obtaining  statutory  powers,  and 
desiring  to  compete  with  the  appellant  Company  in  those  streets 
in  which  their  system  had  already  been  established,  the  Coun- 
cil should  be  bound,  although  against  the  interest  of  the  com- 
munity which  it  represented,  to  lefuse  its  assent  to  the  new 
scheme  and  to  allow  the  Company  to  remain  in  the  enjoyment 
of  a  monopoly.  Their  Lordships'  decision,  therefore,  was  that 
the  judgments  appealed  from  ought  to  be  affirmed,  and  the  ap- 
pellant Company  must  pay  one  set  of  costs  to  the  respondents. 


TESTS  OF  SMALL  ELECTRIC  RAILWAY  PLANTS.* 

By  Jesse  M.  Smith. 

This  paper  gives  the  results  of  a  test  made  in  October, 
1893,  on  the  power  plant  of  the  Wyandotte  &  Detroit  River 
Railroad,  which  is  a  suburban  road  running  from  Detroit  to 
Trenton,  Mich.,  10.5  miles  long. 

The  plant  contains  too  tandem  compound  condensing  engines, 
rated  at  1 150  H.  P.  each,  and  guaranteed  for  a  maximum  load  of 
22  5  H.  P.,  made  by  the  Phoenix  Iron  Works  Company,  Mead- 
ville.  Pa.  Each  engine  is  belted  direct  to  a  Westinghouse 
railway  generator  of  150  E.  H.  P.  The  vacuum  is  obtained  by 
a  Conover  air  pump  and  condenser  belted  directly  to  the  engine 
shaft.  The  boiler  feed  pump  is  driven  from  the  air  pump  shaft. 
Steam  is  supplied  by  two  Manning  vertical  boilers.  One  engine 
and  dynamo  only  were  used  during  the  test.  It  will  be  noted  at 
the  outset  that  each  engine  and  dynamo  are  designed  to  deliver 
an  average  of  150  H.  P.,  but  that  during  the  test  the  average 
load  on  the  engine  was  only  70  i.  H.  p.  and  the  maximum  141 
I.  H.  P.  The  best  conditions  of  economy  were  therefore  not 
realized.  The  test  was  made  under  commercial  conditions  for 
the  owners  of  the  plant.  All  the  machinery  had  been  run  about 
three  months  and  no  adjustments  by  the  makers  had  been  made 
since  it  was  first  put  in.  No  special  care  had  been  taken  to  get 
very  close  regulation  either  of  the  engine  or  generator.  One 
boiler  was  fired  with  coal,  and  used  exclusively  to  supply  steam 
for  the  fuel  atomizer  of  the  other  boiler;  "straight  crude  oil" 
was  used  exclusively  as  fuel  for  the  boiler,  which  supplied  steam 
to  the  engine,  and  no  steam  was  used  from  that  boiler  for  other 
purposes.  Indicator  cards  were  taken  at  intervals  of  five  minutes 
during  the  x^Yi  hours  of  the  test.  A  Tabor  indicator  was  ap- 
plied directly  to  each  end  of  each  cylinder,  and  all  operated  by 
the  same  mechanism.  Indicator  cards  were  taken  simultaneously 
from  the  four  indicators  by  two  persons  on  a  signal  given  at  the 
proper  time,  without  regard  to  the  load  on  the  engine.  The 
speed  of  the  engine  was  determined  by  a  continuous  revolution 
counter  which  was  diiectly  connected  to  the  shaft  of  the  engine. 
The  variation  of  speeci  was  shown  by  a  tachometer  belted  directly 
to  the  engine  shaft,  and  constantly  in  service.  It  was  carefully 
compared  with  the  revolution  counter  when  on  constant  speed, 
and  was  made  to  agree  with  the  counter.  The  speed  of  the 
dynamo  was  taken  at  four  different  times  by  a  revolution  counter 
held  in  the  end  of  the  shaft  for  five  consecutive  minutes  each 
time.  Three  readings  gave  604  revolutions,  and  one  reading 
gave  603  revolutions  per  minute.  The  speed  of  the  air  pump 
was  taken  in  the  same  way. 

The  steam  gauges  on  the  boilers  were  connected  to  the  boiler 
near  the  bottom,  so  that  they  show  the  pressure  due  to  a  head  of 
water  of  about  ten  feet  in  addition  to  the  steam  pressure.  The 
boiler  gauges  therefore  show  about  five  pounds  more  pressure 
than  the  pressure  of  the  steam  in  the  boiler.  The  standard 
gauge,  when  placed  on  the  steam  pipe  of  the  engine  just  above 
the  throttle  valve,  showed  about  five  pounds  less  pressure  than 
the  boiler  gauge,  so  that  there  was  practically  no  loss  of  steam 
pressure  between  the  boiler  and  engine. 

The  amperes  were  measured  by  a  Weston  standard  ammeter 
connected  in  series  with  the  station  ammeter.  The  volts  were 
measured  by  a  Weston  standard  voltmeter  connected  to  the  bus 
bars  of  the  switchboard.    Volt  and  ampere  readings  were  taken 

*  Aljstract  of  a  paper  read  before  the  American  Society  of  Mechanical  Engineers. 
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every  ten  seconds  by  a  different  peison  at  each  instrument,  the 
time  being  given  by  a  third  person. 

The  water  used  by  the  boilers  was  taken  from  the  overflow  of 
the  air  pump,  and  weighed  in  two  barrels  on  two  scales,  and  was 
pumped  from  the  barrels  by  the  regular  feed  pump  worked  from 
the  shaft  of  the  air  pump.  The  feedwater  passed  through  a 
closed  healer  with  brass  tubes,  the  heater  being  connected  with 
the  exhaust  pipe  between  the  engine  and  condenser.  The  fuel 
oil  was  stored  and  fed  by  the  Snell  water  pressure  system.  The 
amount  of  fuel  oil  fed  to  the  atomizer  was  measured  by  measur- 
ing the  number  of  gallons  of  water  which  flowed  into  the 
storage  tank. 

The  dimensions  of  the  plant  and  data,  and  the  results,  are 
given  in  the  following  tables  : 

Boilers, — Kind,  Manning  vertical  tubular  ;  number,  2 ;  size,  known  as 
61  inches  ;  rated  capacity,  150  H.  P  ;  inside  diamsttr  of  firebox,  6  feet  ; 
height  above  grate,  3  feet  6  inches  ;  number  of  tubes  184  ;  outside  diameter 
of  tubes,  2.5  inches  ;  total  length  of  tubes,  14  feet  10  inches  ;  length  of  lubes 
below  water  line,  to  feet  7  inches  ;  healing  surface  in  firebox,  89.2  square 
feet;  heating  surface  in  tubes  below  water  line,  1,272.7  square  feet  ;  heating 
surface  in  tubes  above  water  line,  511.  i  square  feet. 

Engine. — Kind,  Phosnix  Iron  Works  Company,  tandem  compound, 
condensing;  diameter  of  high  pressure  cylinder,  11  1-16  inches;  diameter 
of  low  pressure  cylmder,  20  1-32  inches  ;  stroke  of  piston,  15  inches  ;  piston 
valves  on  both  cylinders,  both  conlrolled  by  shall  governo  s  ;  number  of 
fly-wheels,  2  ;  diameter  of  fly-wheels,  78^^  inches  ;  face  of  fly-wheels,  16% 
inches  ;  weight  of  rim  of  each  fly-wheel,  2,445  "'s. 

Air  Pump. — Kind,  Conover  belted  to  engine  ;  size.  No.  7  ;  diameter  of 
piston,  15  inches;  stroke  of  piston,  7  inches;  revolutions  per  minute,  67. 

Boiler  Feed  Pump. — Kind,  single  acting  plunger  driven  from  shaft  of 
air  pump  ;  diameter  of  plunger,  3  inches  ;  stroke  6  inches. 

Dy.vamo. — Kind,  Westinghouse  four  pole  railway  generator ;  rated 
capacity,  150  E,  H.  P.  ;  standard  speed,  625  revolutions  per  minute  ;  speed 
when  tested  604  revolutions  per  minute. 

Cars — Maker,  Jones;  length,  16  feet  ;  weight,  14,500  pounds;  number 
of  seats  22  ;  kind  of  motors,  Westinghouse  ;  number  of  motors,  2  ;  rated 
power  of  each  motor,  30  E.  H.  P. ;  number  of  cars  in  use,  3. 

Road. — Length,  10.5  miles  ;  kind  of  rail,  T;  weight  of  rail  per  yard,  52 
and  56  pounds  ;  supported  on  cross  ties  ;  ties  covered  with  sand,  and  rest- 
ing on  sand,  except  from  Wyandotte  to  Trenton,  which  is  stone  ballasted. 

SPEED  OF  ENGINE  AS  CONTROLLED  BY  GOVERNOR. 
Revolutions  per  minute  by  revolution  counter,  average  for 

eight  minutes  with  dynamo  belt  off   238  revolutions 

Average  revolutions  per  minute  on  regular  work  during 

362  minutes   234.3  " 

Per  centage  of  variation  of  revolutions   1.58  " 

Minimum  revolutions  per  minute,  dynamo  producing  180 

amperes,  engine  developing  165  I.  H.  P   227  " 

DISTRIBUTION  OF  POWER  USED. 

Power  consumed  by  friction  of  engine,  air  pump  and  boiler 

feed  pump,  with  main  belt  off   9.22  I.  H.  p. 

Friction  of  engine,  air  and  feed  pumps,  and  dynamo,  with 

brushes  off     ii-34  '•  H.  P. 

Friction  of  dynamo  and  belt   2. 12  I.  H.  P. 

Power  consumed  by  engine,  air  and  feed  pumps  and  dyna- 
mo, with  brushes  on  and  main  circuit  open   14.34  i.  H.  P. 

Power  required  to  charge  fields  of  dynamo   3.00  I.  H.  P. 

Percentage  of  engine  capacity  required  by  friction  of  en- 
gine, air  and  feed  pumps   6.15 

Maximum  power  developed  by  engine  as  shown  by  indi- 
cator cards,  during  economy  test     i4i-4  !•  H.  P. 

Minimum  power  developed  by  engine  as  shown  by  indica- 
tor cards,  during  economy  test   21.27      H.  P. 

Average  power  developed  by  engine,  as  shown  by  208  sets 

of  indicator  cards,  during  economy  test   70.  i  I.  H.  p. 

Average  electrical  horse  power  delivered  by  dynamo   45  E.  H.  p. 

Average  indicated  horse  power  delivered  to  pulley  of  dyna- 
mo, estimating  friction  of  armature  shaft  to  be  the 
same  as  triction  of  belt   S9-8i  H.  p. 

Average  number  of  cars  in  use  during  test   2.89  cars 

Number  of  passengers  on  cars  during  17^  hours   1,014 

Average  number  of  passengers  on  car  per  single  trip   15.2 

Average  number  of  passengers  on  cars  at  any  one  time 

(estimated)       8 

Weight  of  10  persons  at  140  lbs  each   1,400  pounds 

Weight  of  cars  14.500 

Total  weight  of  cars  and  persons   15,900  ll)S. 

Average  weight  in  motion   44.95°  " 

Average  electrical  horse  power  per  1,000  pounds  of  weight 

moved   0.98  e.  h.  p. 

Average  horse  power  developed  by  engine  per  1,000  lbs. 

of  weight  moved     1.52  I.  H.  p. 

Average  electrical  horse  power  per  car   IS-S4  E.  H.  P. 

Average  horse  power  developed  in  engine  per  car   24  25  I.  H.  P. 

Average  watts  delivered  by  dynamo  per  horse  power  de- 
veloped in  engine   478.8  watts 

Average  watts  delivered  by  dynamo  per  horse  power  de- 
livered to  belt  of  dynamo   557-3  watts 

Average  speed  of  cars  per  hour,  including  all  stops,  21 

miles  in  1.5  hours   14  miles  p'r  h'r 

Average  speed  of  cars  between  stops  15  38 

Total  car  hours  50-25  hours 

Time  of  test  17-33  " 

ECONOMY  TEST. 

Duration  of  test   17H 

Average  horse  power  developed  in  engine  as  shown  by  208 

sets  of  indicator  cards  taken  at  five-minute  intervals.  70.1 
Average  horse  power  delivered  by  dynamo  as  shown  by 

6,209  sets  ot  readings  taken  at  ten-second  intervals.  .  45 
Net  average  steam  pressure  in  boiler  by  ^-hour  readings.      in. 8 

Average  vacuum  by  half-hour  readings   25.2 

Steam  used  by  engine  per  hour   1,721.1 

Steam  used  by  engine  per  horse  power  per  hour   24  55 

Steam  used  by  fuel  oil  jet  per  hour   291.5 

Steam  used  by  engine  and  fuel  oil  jet  per  hour   2,008.8 

Per  centage  of  fleam  used  by  fuel  oil  jet   14.5 

Fuel  oil  used  per  hour  for  engine,  20.25  gals   133 


hours 

I.  II.  p. 

K.  II.  p. 
lbs. 
ins. 
lbs. 


lbs. 


I'uel  oil  used  per  horse  power  [iitr  hour  for  engine.  29  gals  1.9  lbs. 
Additional  fuel  oil  which  would  be  required  to  maintain  oil 

jet  for  one  hour,  3  43  gals    22.58  " 

Average  temperature  of  water  flowing  from  air  pump  . . .  91.8'  l-"ah. 

Average  temperature  of  feedwater  entering  boiler   126  6'  " 

Rise  of  temperature  of  feedwater  due  to  heater   34  8'  " 

Per  cent  .ge  of  fuel  saved  by  heater   3-"*^% 

Fuel  oil  required  to  evapora'.e  1,000  Itjs,  of  water  from 

126.6"  K.ih.  into  steam  at  112  tbs.  pressure   "-79  gals. 

Water  evaporated  from  126.6"  Fah.  into  ste;im  at  112  tlis. 

pressure  per  gallon  of  fuel  oil   84.81  " 

Ditto  per  pound  of  oil   12.9  tt)S. 

Area  of  steam  outlet  of  atomizer   .07  sq.  in. 

Which  is  same  as  a  round  hole  .3  in.  diameter 

It  will  be  noted  that  14.5  per  cent,  of  the  total  steam  generated 
was  used  by  the  fuel  oil  atoinizer.  The  atomizer  was  not  pro- 
perly proportioned  for  the  work,  and  did  not  receive  enough  air. 
The  flaiTie  was  red  and  evidently  not  economical.  The  atomizer 
and  furnace  have  since  been  arranged  with  much  better  results. 

In  this  engine  the  piston  valves  which  distribute  the  steam  to 
both  high  and  low  pressure  cylinders  are  controlled  by  the 
governor. 

It  will  be  noted  that  while  this  is  a  condensing  engine  the 
high  pressure  cylinder  does  a  good  share  of  the  work  even  on 
the  lightest  loads,  and  the  receiver  pressure  does  not  vary 
greatly  either  during  a  single  revolution,  or  during  a  change  of 
load  of  from  21  to  101.8  H.  p.  While  the  load  changes  488  per 
cent.,  the  average  receiver  pressure  only  changes  167  per  cent., 
.ind  even  when  the  engine  tan  with  the  belt  off  and  developed 
9.2  H.  P.,  there  was  no  negative  work  in  either  end  of  either  cylin- 
der. These  results,  which  I  believe  to  be  highly  important, 
both  for  economy  and  close  regulation,  are  due  to  the  valves  of 
both  cylinders  being  controlled  by  the  governor. 

The  results  of  a  study  of  the  indicator  diagrams  are  given  in 
the  following  table  : 

I.  H.  p.  in  H.  P.  cylinder  Set  No.  i.    Set  No. 

Crank  end   2.4  13.8 

Head  end   2.5  14.8 

I.  H.  p.  in  L.  P.  cylinder 

Crank  end   8.3  16.6 

Head  end   7.8  17.6 


Set  No.  3. 

25-3 
26. 1 


25.2 
25.2 


62.8 


101.8 


9.0 
6.4 
7-2 


7-5 
8.2 


Total  I.  H.  p   21 .0 

Maximum  pressure  in  receiver   5.9 

Minimum       "             "    4.0 

Average         "             "    4.9 

The  variations  in  load  in  a  plant  of  this  kind  are  not  only  ex- 
treme but  rapid,  and  were  from  5  to  134  amperes.  In  one 
interval  of  10  seconds  the  loajd  increased  115  amperes,  which 
equals  120  i.  H.  P. 

During  the  regular  operation  of  the  plant  and  with  these 
extreme  variations  in  load,  the  needle  of  the  tachometer  never 
left  the  space  enclosed  by  the  230  and  240  revolution  marks. 


FLY  WHEELS. 


For  convenience  of  those  designing  or  buying  steam  engines, 
we  give  herewith  a  table  applicable  to  engines  of  various  horse 
powers,  ot  different  speeds,  and  from  which  the  reciuired  weight 
of  fly-wheel  rim  in  pounds  may  be  got  by  dividing  the  number 
given  by  the  diameter  of  wheel  decided  upon.  The  larger  the 
wheel  the  less  rim-weight  it  needs. 

TABLE  FROM  WHICH  TO  GET  WEIGHT.S  OF  FLY  WHEEL  RIALS. 
REVOLUTIONS  PER  MINUTE, 


H.  P. 

60 

70 

80 

90 

Constant 

Constant 

Constant 

Constant 

25 

45126 

33163 

25391 

201 1 1 

30 

54152 

39796 

30469 

24133 

40 

72202 

53061 

40625 

32178 

50 

90253 

66327 

50781 

40222 

60 

108303 

79592 

60938 

48266 

70 

126354 

92857 

71094 

56301 

75 

135379 

99490 

76172 

60333 

80 

144404 

1061 22 

81250 

64365 

90 

162455 

1 19388 

91406 

72400 

100 

180505 

132654 

10 1 563 

80444 

125 

225631 

165816 

126953 

100555 

150 

270758 

198980 

152343 

1 20666 

175 

315884 

232143 

"77734 

140767 

200 

361010 

265306 

203135 

160888 

225 

406 1 36 

298469 

228516 

1 80999 

THE  GEAR  BUSINESS. 

The  gear  business  has  grown  to  be  cpiite  extensive,  so  much 
so  that  one  of  the  firms  in  this  line  has  decided  to  secure  a 
patent  on  bevel  gears  with  plain  surfaces  for  the  flanks  of  the 
gear  teeth.  It  may  be  that  this  firm  has  a  special  curve  of  their 
own  to  run  with  a  straight  flank  tooth,  but  if  they  will  look  into 
the  theory  of  the  matter  they  will  find  that  there  is  only  one  form 
that  will  work  properly  with  a  straight  flank,  and  that  form  is 
determined  by  the  flanks  themselves,  without  any  discovery  being 
needed  from  any  source. —  Journal  of  Commerce. 
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SPARKS. 

■  An  electric  railroad  from  Chatham  to  Fort 
Lambton,  via  Dover,  is  talked  of. 

Telephonic  communication  was  recently  estab- 
li'ihed  between  Guelph  and  Chicago,  a  distance 
of  600  miles. 

The  Winnipeg  Electric  Street  Railway  Co. 
have  decided  to  issue  transfers  over  their  entire 
system  at  one  fare. 

It  is  said  to  be  the  intention  of  the  Wellington 
Co  d  Co.,  of  Nanaimo,  B.C.,  to  install  an  electric 
plant  in  their  mines. 

The  management  of  the  Light,  Heat  cS;  Power 
Co.,  of  Kingston.  Out.,  has  recently  been  placed 
in  the  hands  of  Mr.  15  W.  Folger. 

By  the  narrow  majority  of  five,  the  ratepayers 
of  -OriUia  have  approved  the  e.xpenditure  of 
$13,000  on  an  incandescent  lighting  system. 

A  by-law  authorizing  the  purchase  by  the  city 
of  Vancouver,  of  the  electric  railway  at  that  place, 
has  been  disapproved  of  by  vote  of  the  ratepayers. 

The  application  for  incorporation  of  the  Niagara 
Falls  Electric  Bridge  Co.,  which  was  recently 
before  the  Dominion  Parliament,  has  been  with- 
drawn. 

The  ratepayers  of  Weston  have  expressed  ap- 
proval of  the  granting,  of  a  bonus  ,  for  the  exten- 
sion of  the  Toronto  Suburban  Railway  to  that 
village. 

The  agreement  between  the  corporation  of  Ot- 
tawa and  the  Ottawa  Electric  Co.,  for  the  city 
lighting  for  a  period  of  ten  years,  has  been  for- 
mally concluded. 

There  has  recently  been  a  change  in  the  Mon- 
treal Electric  Co.,  Mr.  W.  F.  Taylor  having  re- 
tired. The  business  will  be  continued  by  Messrs. 
John  and  Wni.  B.  Shaw. 

Messrs.  F.  H.  Sleeper  &  Co.,  of  Coaticook, 
Que.,  are  endeavoring  to  form  a  company  to 
supply  electric  light  to  the  village  of  Ormstown 
and  the  town  of  Huntingdon. 

Mr.  George  W.  Kiely,  formerly  Presideni  of 
the  Toronto  Railway  Co.,  died  suddenly  at  his 
residence  in  Toronto  on  July  i8th.  Mr.  Kiely 
very  highly  respected  in  the  community. 

The  Hamilton  papers  look  upon  the  comple- 
tion ef  the  Gait  &  Preston  Railway  as  an  indica- 
tion that  the  proposed  Hamilton  Radial  Electric 
Railway  project  will  be  successfully  carried  out. 

The  Electric  Light  and  Water  Supply  Co.,  of 
Gananoque,  Ont.,  are  said  to  have  under  consid- 
eration the  construction  of  an  electric  railway  fiom 
that  town  to  Gananoque  Junction,  a  distance  of 
four  miles. 

The  engine  in  the  Kingston  Electric  Railway 
Company's  power  house  was  damaged  by  light- 
ning on  the  2nd  of  July  to  such  an  extent  that  the 
operation  of  the  street  cars  was  delayed  until  the 
following  day. 

At  the  twenty-fifth  annual  meeting  of  share- 
holders of  the  Dominion  Telegniph  Co.,  held  in 
Toronto  on  July  the  iith,  Mr.  Thos.  Swinburne 
was  re-appointed  President,  Sir  Frank  Smith, 
Vice-President,  and  Mr.  Fred  Roper,  Sec.-Treas. 

The  Nova  Scotia  Telephone  Co.  has  recently 
established  communication  with  Maitland,  via 
Truro.  The  line  extends  through  Clifton  and 
Black  Rock,  and  from  thence  to  Maitland  by 
means  of  a  submarine  cable,  3,500  feet  long, 
crossing  the  river. 

The  offer  of  the  Canadian  General  Electric  Co. 
to  light  the  streets  o^London  with  arc  lights  at 
25  cents  |ier  light  per  night,  has  been  accepted  by 
the  City  Council.  The  offer  of  Mr.  T.  H. 
Everett,  for  the  electric  street  railway  franchise 
was  not  entertained. 

The  Dominion  Parliament  has  granted  incor- 
poration to  the  Boynton  Bicycle  Electric  Railway 
Co. ,  which  purposes  fo  run  from  Winnipeg  via 
Toronto,  Ottawa,  Montreal  and  St.  John  to 
Louisburg,  Cape  Breton  county,  N.  S. ,  and  from 
Montreal  to  (Quebec. 

The  Chief  of  Police  of  Montreal  has  been  in- 
structed by  the  Council  to  cause  the  arrest  of  any 
motor-man  who  runs  his  car  at  a  faster  rate  than 
eight  miles  an  hour.  It  will  be  interesting  to 
le-arn  in  what  way  the  police  will  determine  at 
what  rate  the  cars  are  run. 

The  City  Council  of  Victoria,  15.  C,  is  consid- 
ering the  qui  stion  of  a  suitable  site  for  the  elec- 
tric powi-r  lirjuse  which  it  is  |3ropo.sed  to  erect. 
It  is  siu;gi'.sti  (l  that  arrangements  should  be  made 
in  conncctiun  with  the  erection  of  this  station  for 
the  cremation  of  the  city  garbage. 

A  Keewatin  dispatch  states  that  the  Power 
Company  of  that  place  are  talking  of  making  the 
atteiii|)t  to  furnish  .electric  i^owcr  to  Winnipeg, 
a  distance  of  100  miles.  The  company  will  do 
well  to  wait  the  result  of  the  Cataract  Con- 
struction Co.'s  efforts  on  this  line,  before  proceed- 
ing with  the  experiment. 

Several  officers  of  the  Toronto,  Montreal  and 
Cleveland  railway  syndicate,  with  Mr.  .Sam 
Hughes,  M.P.,  of  Lindsay,  have  been  incorpor- 
ated as  the  "  Hughes  Car  Ventilating  Co.,  Lim- 
ited," with  a  capital  of  half  a  million  dollars,  for 
the  purpose  of  |)lacing  upon  the  market  an  inven- 
tion by  Mr.  Hughes  for  the  ventilation  of  cars. 


The  city  council  of  Winnipeg  will  be  petitioned 
to  sanction  the  running  of  street  cars  on  Sunday. 

The  Standard,  Chaudiere  &  Ottawa  Electricr, 
Light  I'Jompanies  have  been  formally  amalga  \ 
mated  under  the  name  of  the  Ottawa  Electric 
Co.    The   officers   of  the  new   company   are : 
President,  Mr.  T.  Ahearn  ;  vice-president,  Hon. 

E.  H.  Bronson.  The  capital  stock  of  the  com- 
pany is  $1,000,000,  with  a  paid-up  capital 
of  $645,000. 

Negotiations  are  said  to  be  in  progress  for  the 
purchase  by  the  Toronto  Railway  Co.  of  the 
Metropolitan  Electric  Railway  at  North  Toronto, 
but  it  IS  stated  that  no  agreement  has  been  arrived 
at.  It  is  denied  that  an  injunction  has  been  is- 
sued by  some  of  the  shareholders  of  the  Metio- 
politan  Railway  Co.  to  prevent  the  consummation 
of  the  deal. 

The  construction  of  a  belt  line  electric  railway, 
three  miles  in  length,  at  Nanaimo,  B.  C,  with  a 
continuous  line  six  miles  in  length  to  the  neigh- 
boring townol  Wellington  is  proposed  by  Messrs. 
J.  H.  Brownlee  and  W.  C.  Haywood,  of  Victoria. 
It  is  proposed  also  to  light  the  streets  of  Nanaimo. 
Wellington  and  Northfield.  I'he  cost  of  carry- 
ing out  the  proposal  is  estimated  at  $147,000. 
The  interest  on  this  sum  the  city  will  be  asked  to 
guarantee. 

The  Toronto  Railway  Co.  have  recently  posted 
in  their  cars  regulations  lorbidd)ng  passengers 
to  attempt  to  alight  from  a  car  without  previous 
notice  to  the  conductor  ;  to  attempt  to  get  on  or 
oft  a  car  while  it  is  in  motion  ;  to  ride  on  platform 
or  steps  of  cars,  or  lean  on  gates  at  side  of  cars  ; 
to  cross  tracks  without  stopping  and  looking  for 
cars.  The  company  will  not  entertain  any  claim 
which  may  arise  from  violatian  or  want  of  regard 
of  any  of  these  rules  and  warnings. 

I  wo  electric  companies  have  secured  incorpor- 
ation at  St.  George,  N.  B.  One  is  called  the  St. 
George  Electric  Co.,  Ltd.,  and  is  composed  of  T. 
H.  Estabrooks,  A.  P.  Barnhill  and  Dr.  Wm 
Bayard,  of  St.  John,  and  Hon.  A.  T.  Dunn  and 

F.  B.  Dunn,  of  Musquash.  It  has  a  capital 
stock  of  $5,000  in  $roo  shares,  and  one-half  of  the 
stock  is  preferred.  The  other  is  known  as  the 
St.  George  Electric  Liglit  and  Power  Co.,  with  a 
capital  stock  of  $5,000  in  $10  shares.  It  is  com- 
posed of  St.  George  people — J.  Sutton  Clark, 
Timothy  O'Brien,  Andrew  S.  Baldwin,  John 
Frawley,  Dr.  H.  J.  Taylor,  James  Bogue  and 
John  O'Brien. 

The  following  gentlemen  have  been  elected  as 
the  Board  of  Directors  of  the  Hamilton  and 
Dundas  Railway  Co. ,  for  the  ensuing  year : 
Messrs.  B.  B.  Osier,  Q.  C. ,  Adam  Brown,  Alex. 
Bruce,  Q.  C. ,  (jeorge  Bamberger,  H.  S.  Osier, 
tieorge  S.  Counsell,  and  )ohn  Garrett.  At 
a  meeUng  of  directors  held  immediately  after- 
wards, Mr.  B.  B.  Osier,  Q.  C. ,  was  chosen  presi- 
dent, Mr.  Adam  Brown,  vice-president,  and  Mr. 
W.  S.  McBrayne,  Secretary-treasurer.  The 
conversion  of  the  road  to  electricity  was  dis- 
cussed, and  progress  was  reported  in  the  com- 
pletion of  the  com-pany's  arrangements  in  this 
direction. 

Owing  to  right  of  way  troubles  the  Hamilton, 
Grimsby  and  Beanisville  Electric  Railway  is  not 
expected  to  be  ready  to  go  into  operation  before 
September.  Several  wealthy  farmers  at  Grimsby 
have  yet  to  be  settled  with,  probably  by  arbitra- 
tion, and  the  procedure  of  the  courts  is  conducted 
with  great  deliberation.  The  worst  part  of  the 
grading  has  been  done,  viz.,  at  Red  Hill,  where 
filling  was  required  to  a  depth  of  3  to  19  feet  for  a 
distance  of  400  feet.  The  iron  bridge  at  this 
point  is  now  being  erected.  The  power  station 
building  is  completed  and  the  engines  are  being 
erected.  The  generators  have  not  yet  arrived. 
Owing  to  the  refusal  of  the  county  to  grant  the 
right  of  way,  the  road  will  be  constructed  only 
as  far  as  Grimsby  village  this  year,  but  the  ex- 
pectation is  that  an  agreem.ent  will  be  reached 
with  the  county  authorities  under  which  the  line 
will  be  extended  to  Grimsby  Park. 


TENDERS  WANTED 


Tciulers  will  be  received  by  the  undersigned,  until 
WMONKSDAV,  the  isthAugu.st,  1894,  for  the  erection 
and  furiiishiivj,  an 

[[[CIIHC IIGHI  Pll 

incliuling  poles  and  wire,  l.iinps,  etc.,  etc.  And  for 
cvf^i  ilu'j,  a  I'lnvcr  Ijimsc  on  the  water  ]jo\ver  ownetl  by 
the  Tow!)  of 'I'feiiton,  to  he  owned  and  t^jjei'aled  Ity  llie 
iminici|j.dity. 

Also  ;i  tender  for  liL;luin,i;  tlie  Town  of  'I'renton,  the 
tenilei-  to  sl;ilc  price  separ.itely,  and  to  fnniish  their 
own  |»laiis  anil  speeiheaLions. 

Knnlier  inforiiiation  t.an  be  obtained  from  the  under- 
signed. The  lowest  or  any  tender  not  necessarily  ac- 
cepted . 

GEO.  CROWE, 
Chairman  Fire,  Market  and  I'oliee  Commiltee 

Trenton,  25th  Jnly,  i8y4. 


Parliament  has  sanctioned  the  bill  providing 
for  an  increase  in  the  capital  stock  of  the  Mon- 
treal'Park  and  Island  Railway  from  $500,000  to 
$1,000,000.  Mr.  Williams,  the  promoter  of  the 
bonus  for  the  road,  has  been  granted  $125,000 
worth  of  stock  in  the  company,  as  remuneration 
for  his  services. 


SITUATION^WANTED 

Electrician  and  Itngineer  open  for  engagement  ; 
tin  If  Highly  understands  management  nud  repairs  to 
inaciiines  and  lamps,  wiring,  etc.;  strictly  temperate  ; 
references. 

R    BT.  SAXISY,  Jk., 

103  Walker  a\'e.,  Toronto,  Ont. 


.  .  KOK  .  . 

EMC  Lli  Pil 


Tenders  will  be  received  by  registered  post  only,  ad- 
dressed to  Aid.  W.  T.  Stewart,  chairman  Committee  on 
Fire  an<l  Light,  Toronto,  up  to  ii  o  clock  a.m.  of 

Saturday,  the  1st  of  September,  1894, 

For  the  installation  of  a  complete  electric  light  plant 
for  the 

CITY  OF  TORONTO,  ONT. 

Separate  tendci  s  will  be  received  for  the  various  por- 
tions of  the  woi'k,  \  iz  : 

1.  Engine  Equipment. 

2.  Counter  Shaft  and  Pulleys. 

3.  Belting. 

4.  Boilers. 

5.  Pumps  and  Steam  Piping, 
b.  Economizers. 

7.  Dynamos  and  Station,  Electrical  Apparatus. 

8.  Arc  Lamps. 

9.  Poles  and  Overhead  Circuits. 

10.  Mast  Arms  and  Lamp  Attachments. 

Plans  and  speciiications  may  be  seen  and  forms  of 
tender  olitained  at  the  office  of  the  City  Engirleer  on 
and  after  Saturday,  the  iith  of  August,  1894. 

SpeLificatiuns  ('>v  items  Nt).  2,  3,  5  and  6  may  be  with- 
held until  balance  of  apparatus  is  decided  upon. 

A  deposit  in  the  form  of  a  marked  cheque,  payable  to 
the  order  of  the  City  Treasurer,  for  the  sum  of  per 
cent,  on  the  value  of  the  work  tendered  for,  must 
accompany  each  and  every  tender,  otherwise  they 
will  not  be  entertained.  All  tenders  must  bear  the  bona 
fide  signatures  of  the  contractor  and  his  sureties  (see 
specifications)  or  they  will  be  ruled  out  as  informal. 

The  committee  do  not  bind  themselves  to  accept  the 
lowest  or  any  tender. 

W.  T.  STEWART, 
Chairman  Com.  on  Fire  and  Light. 

Committee  Room,  Toronto,  July  26,  1894.  ' 


TENDERS 

For  Lighting-  the  Streets  of  the 
City  of  Toronto. 


Tenduis  adth-essed  to  the  undersigned  will  be  received 
by  regist'_'i"ed  ptjsl  u].i  to  12  o'clock  noon  of 

SATURDAY,  SEPTEMBER  1st,  1894, 

For  llie  lighting  of  the  streets,  avenues,  squares,  and 
lanes  1 'f  (he  city  of 'i'oronto  with  electric  light  and  gas 
fur  a  periiK.I  of  five  yejirs  fi-(jm  the  ist  i^f  January,  1896. 
S].)e<;ilicaLii  iiis  and  forms  of  tender  can  be  obtained  upon 
ap]jlication  at  the  office  of  the  Secretary  of  the  Fire  De- 
|.)ariment.  Bay  street  Fire  H:l11,  on  and  after  Wednes- 
day, August  ist. 

Cash  ileposii  Di'  marked  cheque,  luatle  |")ayab!e  to  tlie 
order  of  ihe  C'll^-  Treasurer  for  the  sum  (.)f  $3,000,  must 
aceonipaLy  eai.li  ami  e\ery  tender,  tt>ge[her  with  the 
bona  fide  sigiiaUn-es  d  two  i-esponsiblu  ijerscns  who  will 
bei.iinie  sureties  for  the  due  rullllmeiU  <if  ihe  eorUract. 
.'i'he  de])Msil  aec iinpanylng  the  tender  ■-vill  be  forfeited 
to  the  t  ity  in  the  e\  eut  of  llie  persou  or  persons  whose 
tender  is  .aecepled  failing  to  execute  the  contract  or  give 
salisfacLdry  sui-ettes  for  the  due  fidfilment  of  the  same. 
Deposits  of  unsuccessful  tenderers  will  be  returned. 

Lowest  or  any  tender  not  necessarily  accepted. 

W.  T.  STEWART, 
Chalrinan  Com.  on  Fire  and  Light. 

City  Clerk's  OiTice,  Toronto,  July  27;  1894. 
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.  THE  .  .  . 


il  OFF!C[: 

65  to  71  Front  Street 
West. 

TORONTO,  ONT. 


CAPriAL, 
$1,500,000. 


Canadian 
General 
Electric 
Company 


FACTORIES: 

Peterborough,  Ont. 


Branch  Offices  and 
Warerooms : 

124  Hollis  Street, 
HALIFAX,        -  N.S. 

1802  Notre  Dame  St., 
MONTREAL,     -  QUE. 

350  Main  .Street, 
WINNIPEG.,     -  MAN. 

'  Granville  .Street, 
VANCOUVER,     -     I!.  C. 


LIIVIITEID. 


Electric  Mining  Locomotives,  Hoists,  Pumps, 
and  Mining  Supplies. 

Electric  Railway  Motors  and  Supplies. 

Electric  Power  Transmission  Apparatus. 

Arc  Lighting  Apparatus. 

Alternating  Current  Incandescent  Lighting 
Apparatus. 

Continuous  Current  Incandescent  Lighting 
Apparatus. 

Generators  for  Lighting  or  Power  Circuits 
connected  direct  to  Engine  Shafts. 

Three  Phase  Power  Generators  and  Motors 
for  long  distance  transmission. 


i 


i 


i 

2SI 


We  manufacture  only  the  most  modern  and  perfect  machiner)',  and 
our  standard  of  workmanship  is  the  highest. 


We  have  just  issued  new  illustrated  catalogues  on 


RAILWAY  APPARATUS  

ARC  LIGHTING  APPARATUS  

INCANDESCENT  LIGHTING  APPARATUS  (^iTI^^a^tn^) 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers, 
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MOONLIGHT  SCHEDULE  FOR  AUGUST. 


Day  of 
Month. 


I 

2 

3 
4 
5 
6 

7 
8 

9 
10 
1 1 
12 
13 
14 
IS 
16 

17 
18 

19 
20 
21 
22 
23 
24 
25 
.26 
27 
28 
29 
30 
31 


Light. 


H.M. 
P.  M.  7.30 
-I  7-30 
u  7.30 
It  730 
11  8.40 
11  9.10 
II  9.40 
II  10.20 
II  11.00 
II  11.20 
II  11.50 

A.M.  12.50 
II  1.40 

No  light. 

No  light. 

No  light. 

No  light. 

P.  M.  7.10 
II  7.10 
11  7.10 
II  7.10 
11  7-IO 
II  7.10 
11  7.10 
11  7.10 
"  7.00 
II  7.00 
II  7.00 
M  7.00 
II  7.00 


Extinguish. 


H.M. 

4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.10 
4.10 


II  4.10 
II  4.10 

n  4.20 

No  light. 
No  light. 
No  light. 
No  light. 
P.  M.  9.30 
II  10.10 
II  10.40 
11  11.20 
II  11.50 
2. 20 
1. 00 
1. 10 
2.10 

3-  30 

4-  30 
4.30 
4-30 


A.  M. 


Total, 


No.  of 
Hours. 


8.30 
8.30 
8.30 
8.30 
7.20 
6.50 
6.20 
5.40 
5.10 
4.50 

\ 

)  4.20 
3.20 
2.40 


2.20 
3.00 
3-30 
4.10 
4.40 
5.10 
5.50 
6.00 
7.10 
8.30 
9-30 
9-30 
9-30 

159.20 


Tk  Bell  Telephone  Co'j 

OF  CANADA,  LTD. 
IVrONTREAL 

MANUFACTURES  AND  HAS  FOR  SALE  EVERY  DESCRIPTION  OF 


TELEPHONIC 


and 
other 


ELECTRICAL  APPARATUS 


The  advantages  of  electrical  transmission  of  power  are  largely 
those  of  the  relation  of  the  position  of  the  machinery  with  the 
moMve  power  of  the  establishment.  Each  room  is  entirely  in- 
dependent from  other  rooms,  and  any  motor  is  always  ready  for 
service  as  long  as  the  machinery  from  which  it  derives  its 
electricity  is  in  operation. 


LINE  MATERIAL  AND  SUPPLIES. 

Will  furnish  tenders  forsupplying  Warehouses,  Public  Buildings,  Hotels 
and  Dwellings  with 

PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS, 
BURGLAR  ALARMS,  HOTEL,  ELEVATOR  AND 
OTHER  ANNUNCIATORS,  HOTEL  ROOM  AND 
FIRE  CALL  BELLS,  ELECTRIC  BELLS,  PUSH 

 BUTTONS,  ETC  

Will  also  furnish  lenders  to  Cities,  Towns  and  Villages  for  F  ire  Alarm 
AND  Police  Patrol  Systems. 

Catalogues  ivill  be  furnished  on  application. 


Sales  Department  : 

MONTREAL: 
Bell  Telephone  Building, 
367  Aqueduct  Street. 

TORONTO : 
Bell    Telephone  Building, 
37  Temperance  Street. 

HAMILTON  : 
Bell    Telephone  Building, 
Hughson  Street. 

OTTAWA  ; 
Bell    Telephone  Building, 
Queen  Street. 

QUEBEC  : 
Bell  Telephone  Building, 
St,  John  and  Palace  Streets. 

WINNIPEG: 
Forrest  Block,  Main  Street. 


THE 


EDISON  s  SWAN  ELECTRIC  LIGHT  CO.  Ltd 


LONDON.     -  ENGLAND 


_MA\UFACTT7JtERS  OI'\ 


I  Dynamos,  Motors,  Arc  Lamps, 
Incandescent  Lamps.  Rosettes, 
Cut-Outs,  Branch  Blocks, 
Tumler  Switches,  Snap  Switches, 
Jack-Knife  Switches,  Storage  Batteries, 
Transformers,  Rubber  Covered  Wire 

EVERY  :  DESCRIPTION  :  OF  :  ELECTRICAL  :  MACHINERY  :  AND  :  ELECTRICAL  :  SUPPLIES 
  •    Large  Stock  on  Hand   •  — 

JOrtN  FORIWflrN,  Argent,    :    650  Graig  Street,  Montreal 


Plesise  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 
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STUDY  ELECTRICITY  AT  HOME 

By  our  correspondence  method.    Thorough  in'-truction  with  Free  Arparjtus,  illustrated  in  July  issue  of  Can  adian  P^i.kctrical  N  kws.       Circulars  Free. 
 SciENTific  Machinist,  S.  Water  St.,  Cleveland,  ()  


Alternating  and  Continuous  Current 

_ 

Dynamos  -  Motors 


.  .  .  AND  .  .  . 


Transformers 

GOWlflt  mSTIltLllTIONS  fOR  LIGDI  OB  POKES  TRUNSIIISSION 


Get  our  prices,  and  hear  what  wc  have  to  say 
before  purchasing  elsewhere. 


F.  H.  mm  1 60. 


mmi  QUE-. 


PULLEYS 
SHAFTING 
HANGERS 


J MACHINE  •  Steel  Rim  Pulleys  are  practically 

lyiQU^QgQ  •  unbreakable,  are  lighter  and  CEisier  on 

^    3TEEL  RIM  ^  shaft,  and  cost  same  as  cast  pulleys. 

•              GRIP  •  ANY  STYLE  FURNISHED  SPLIT 


TURNED  IN  ANY  LENGTHS  UP  TO  28  FEET. 
SAVING  COUPLINGS.     STEEL  OR  IRON. 
PERFECTLY  TRUE  AND  POLISHED. 
KEY  SEALED  WHEN  DESIRED. 

RING   OILING  AND   RESERVOIR   OIL   BEARINGS.  STANDS 
FOR   BEARINGS.     WALL   BOXES.       SPECIALLY  HEAVY 
PATTERNS  FOR  ELECTRIC  WORK.     OUR  SPECIAL 
FACILITIES  SECURE   YOU    LOW  PRICES 
AND    PROMPT  SHIPMEi^T. 


(•■"""."."^io.)  WATEROUS 


THE  EXACT  ARC  LAMP 


NONT- MAGNETIC 


Direct- Incandescent  or  Alternating  Circuits. 


IT 


COMPETITOR  ON  ALL  CIRCUITS  SINGLY  OR  IN  SERIES 

by  the  flashing  of  machine. 


IS  WITHOUT  A 

It  is  not  afifected 

IT  CAN  BE  REPAIRED  BY  ANY  ONE. 

It  is  much  more  rehable  in  action  and  would  save  the  cost  of  patrolmen. 

The  energy  expended  on  'he  electro  magnets'  mechanism  to  operate  most  arc 
lamps  is  utilized  in  THE  EXACT  to  enhance  its  candle  power.  Its  resistance  is  lower 
than  any  other  lamp. 

By  using  this  lamp  all  the  requirements  of  a  city  for  power  arc  and  incandescent 
lighting  may  be  met  by  an  alternating  plant  thereby  saving  cost  of  direct  generators, 
engines,  shafting  line  construction  and  maintenance  of  same,  thus  reducing  the  cost  of 
installing  and  maintenance  nearly  fifty  per  cent. 

One  lamp  can  be  burned  on  a  5  light  transformer  and  from  25  volts  up. 

It  will  pay  you  to  destroy  your  lamps  and 
purchase  direct  from  us  


To  Eleetrie  Lighting  Companies 

The  Gurney-Tilden  Co.,  Ltd. 


For  indoor  lighting. 


Sole  Manufacturers 
under  the  W.  E.  Irish  Patents. 


.  The  exact  arc  lamp  CO.of  canada 

■  John  St.  North,  HAIVIILTON,  ONT. 

CORRE.SPONDENCE  SOLICITED. 


For  street  lighting. 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 
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BUSINESS  TROUBLES. 

We  regret  to  be  conijjelled  to  announce  the  failure,  during  the  last  month, 
of,  two  of  the  best  known  Canadian  electrical  manufacturing  companies, 
viz,,  the  Reliance  Company,  of  Waterford,  Ont.,  and  Messrs.  T.  W.  Ness 
&  Co.,  of  Montreal.  We  hope  to  learn  that  it  will  be  possible  for  these 
companies  to  make  such  arrangements  with  their  creditors  as  will  enable 
them  to  resume  business  at  an  early  date. 


SPARKS. 

The  telephone  office  at  Roniney,  Ont.,  was  recently  destroyed  by  fire. 
It  is  said  to  be  the  intention  of  Mr.  Cone  to  mstall  an  electric  light  plant 
at  Parry  Sound. 

The  Toronto  and  Montreal  railway  companies  have  recently  equipped 
many  of  their  cars  with  fenders. 

The  construction  of  a  telephone  line  from  Eganville  to  Bulger,  Ont.,  a 
distance  of  eight  miles,  is  talked  of. 

The  ratepayers  of  Kincardine  have  approved  of  a  by-law  for  the  expen- 
diture of  $10,000  on  an  electric  light  plant. 

A  telephone  line  has  recently  been  opened  for  service  between  Lethbridge 
and  Cordston,  Alberta,  a  distance  of  46  miles. 

The  Bell  Telephone  Co.  have  recently  expended  upwards  of  $10,000  on  the 
improvement  of  its  offices  and  plant  at  Kingston. 

Notice  is  given  of  the  intention  of  the  Colonial  Telegraph  and  Telephone 
Co.,  Limited,  of  Niagara  Falls,  to  apply  for  incorporation. 

The  Seaforth  Electric  Light  Co.,  has  given  a  contract  to  the  Johnston 
Electric  Co.,  of  Toronto,  for  a  1,000  light  incandescent  plant. 

Messrs.  Mills  &  Pettes  are  being  complimented  upon  the  satisfactory 
manner  in  which  they  are  lighting  the  town  of  Knowlton,  Que. 

Mr.  Simmonds.  superintendent  of  the  Kingston  Electric  Street  Railway, 
has  recently  patented  an  invention  for  the  electric  lighting  of  trail  cars. 

Mr.  W.  H.  McEvoy  has  given  a  contract  to  the  Canadian  General  Elec- 
tric Co.  for  a  500  light  incandescent  plant  to  be  installed  at  Amherstburg, 
Ont. 

Some  Toronto  capitalists  are  said  to  be  interesting  themselves  in  a  project 
for  the  construction  of  an  electric  railway  between  Clinton  and  Bayfield, 
Ont. 

The  Brantford  Electric  Street  Railway  Co.  are  said  to  be  negotiating  for 
the  purchase  of  a  park  on  the  outskirts  of  the  city,  with  which  the  com- 
pany's lines  would  be  connected. 

The  Bell  Telephone  Co.  are  erecting  a  line  of  40  foot  poles  between 
London  and  Stratford,  which  will  complete  a  metallic  circuit  from  London 
to  Toronto,  via  Stratford  and  Giielph. 

The  new  power  house  now  in  course  of  erection  for  the  Montreal  Street 
Railway  Co.,  is  expected  to  be  completed  early  in  the  autumn.  The  build- 
ing and  equipment  will  cost  about  half  a  million  dollars. 

The  question  of  thg  renewal  of  the  Hamilton  city  lighting  contract  has 


again  been  before  the  council,  but  no  conclusion  has  yet  been  reached.  The 
matter  will  again  be  discussed  at  the  next  meeting  of  the  council. 

Mr.  David  A.  Starr,  who  recently  resigned  the  position  of  general  sales 
agent  for  the  Royal  Electric  Co.,  is  at  present  in  the  West  Indies,  acting  as 
consulting  engineer  to  the  Trinidad  Electric  Light  and  Power  Co. 

The  town  of  Carleton  Place  is  said  to  have  withdrawn  the  bonus  which 
was  proposed  to  be  given  to  Messrs.  T.  W.  Ness  &  Co.,  of  Montreal,  in 
consideration  of  the  removal  of  the  company's  works  to  that  place. 

Mr.  Henry  W.  Darling,  well  known  in  Toronto  as  the  ex-president  of  the 
Canadian  Bank  of  Commerce  and  the  Toronto  Board  of  Trade,  has  recently 
been  elected  treasurer  of  the  General  Electric  Co.,  in  the  United  States. 

It  is  believed  to  be  unlikely  that  the  Toronto  and  Scarboro  Electric  Rail- 
way Co.  will  extend  their  line  to  Little  York,  but  the  line  will  probably 
be  extended  to  Queen  street  and  there  make  connection  with  the  city  line 
near  Victoria  Park. 

The  town  council  of  Gait  have  been  looking  into  the  question  of  operat- 
ing their'own  electric  lighing  plant,  and  are  said  to  have  arrived  at  the  con- 
clusion that  the  cost  by  this  method  would  be  greater  than  under  the 
present  contract  system. 

It  has  been  decided  to  submit  a  by-law  to  the  ratepayers  of  the  village  of 
Lanark,  empowering  the  council  to  grant  a  bonus  of  $5000  for  the  construc- 
tion within  two  years  of  an  electric  railway  to  connect  that  place  with  either 
the  C.P.R.  or  G.T.R.  line. 

The  motor  and  repair  shops  at  the  Montreal  Street  Rtiilway  Co.  will 
shortly  be  removed  from  Hochelaga  to  the  company's  building  at  Chenville 
and  Vitre  streets,  where  extensive  alterations  are  now  going  on,  with  the 
view  of  adapting  the  buildings  to  the  purpose. 

A  30  years'  franchise  has  been  granted  to  the  Trenton  Electric  Light  Co. 
for  the  construction  and  operation  of  an  electric  street  railway  from  the 
town  to  the  Grand  Trunk  depot,  with  a  loop  line  running  through  the  town. 
The  length  of  the  road  will  be  two  and  one-half  miles. 

The  preliminary  plans  of  the  company  which  is  about  to  construct 
works  for  the  utilization  o(  the  water  power  on  the  Canadian  side  of  Niagara 
Falls,  are  said  to  have  been  approved  by  the  Queen  Victoria  Park  Commis- 
sioners, so  that  it  is  expected  the  development  of  the  scheme  will  be  at  once 
commenced. 

The  Stanstead  Electric  Light  Co.  has  been  incorporated  with  a  capital 
stock  of  $25,000.  The  promoters  of  the  company  are: — Henry  Lovell, 
Moody  B.  Lovell,  Charles  A.  Lovell  and  Fritz  E.  Lovell,  manufacturers,  of 
Coaticook  ;  Michael  F.  Hackett,  John  M.  Le  Moyne,  Alfred  N.  Thomp- 
son, Henry  E.  C'hannell,  of  Stanstead  Plain  ;  and  George  F.  Terrill,  of 
Sherbrooke. 

As  the  result  of  recent  difficulties  between  the  two  companies,  an  action 
for  $10,000  has  been  taken  against  the  Merchants'  Electric  &  General  Ser- 
vice Co.,  Limited,  by  the  Electric  Surface  Co.,  Limited,  of  Canada,  at 
Montreal.  The  city  of  Montreal  has  also  entered  an  action  against  the 
Montreal  Street  Railway  Co. ,  to  recover  $26,354,  half  the  cost  of  clearing 
snow  from  the  city  streets  during  last  winter. 


HA  WORTH  BELTING  CO. 

fVIAKEKS  OF  ALL  THE  WIDE  DOUBLE  LEATHER  BELTS 

Used  in  transmitting-  power  for  the 

TORONTO,    HAMILTON,    BRANTFORD,    KINGSTON,    PETERBORO',  WINNIPEG, 

and  VICTORIA,  B.  C, 

ELECTRIC  RAILWAYS 

OFFICE  AND  FACTORY:  9  AND  11  JORDAN  STREET, 

TORONTO 


VDLCANIZED  FIBRE  CO.  estabi^ishe©  ists. 
so.  ™..t,p.c™«.«s  0.  HARD  VDLCANIZED  FIBRE 

In  Sheet  a,  Tubes,  Rods,  Stiehs  and  speeial  shapes  to  order.   Colors,  lied,  Blaek  and  Grey. 

SEND  FOR  CATALOGUE  AND  I'RICE.S. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 
Factoru:  WILMINGTON,  DEL.  OFFICE.:  14  DEY  ST.,  NE.W  YORK. 
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Thomas  Ahearn.  Warren  Y  Soper. 

Contracting  Electrical  Engineers 

^     ^  ^ 


AHEARN  &  SOPER 


CANADIAN  REPRESENTATIVES  OF  THE 

Westinghouse  Electric  &  Mfc.  Go. 


Electric  Railway  Equipments  Complete.  Transformers. 
Celebrated  Shallenberger  Electricity  Meters. 
Sawyer-Man  Stopper  Lamps. 

Ahearn  Electric  Heaters  for  Direct  or  Alternating  Circuits. 
Long  Distance  Power  Transmission  a  Specialty. 


The  Westinghouse  Alternator  is  the  only  Alternator 
I  of  its  type  in  which  the  Armature  Coils  are  removable 
and  may  be  kept  in  stOCk.  Coils  are  lathe  wound,  thereby  securing 
the  highest  insulation.    .AH  armatures  are  iron  clad. 

FOR  ESTIMATES  AND  FURTHER  INFORMATION,  ADDRESS 

AHEARN  &  SOPER    -  OTTAWA 
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INSTRUCTION^^MAIL 

In  Architecture 

Architectural  Drawing, 

Piumbing,  Heatingand  Ventilation 

Bridge  Engineering, 

Railroad  Engineering, 

Surveying  and  Mapping, 

Mechanics, 

Mechanical  Drawing, 

Mining, 

English  Branches,  and 

ELECTRICITY 

Diplomas  awarded.  To  begin  students  need  only 
know  how  to  rej<d  and  write.  Send  for  Free  Circular  of 
information  f  tating  the  subject  you  think  of  studying  to 
The  Correspondence  SeJiool  of  Mechanics 
and  Industrial  Sciences,  Scranton,  Pa. 

4000 STUDENTS 


THE  GALVANIC  BATTERY  WORKS 


TORONTO 


^  SECOND-HAND 

FNGINES 

IN  GOOD  CONDITION, 
FOR  SALE  LOW- 
SO  H.P.  Corliss 

50    "    Automatic  Ball  (American) 
60    "  "  Leonard-Ball 

60    "  "        Armington  &  Sims 

25    "  "  Westinghouse 

,  REPLACED  BY  ' 

ROBB-ARMSTRONG  ENGINES 

ROBB  ENGINEERING  CO.,  Ltd. 

Amherst^   ~    Nova  AScotia, 


H()r-;i;;u.\TAL  TVfE. 


Little  Giant  Turbines 

WATER  WHEELS   FOR  ALL  PURPOSES 

HOKIZONTflL  OR  VEKTlCflL. 

Water  Wheel  Governors,  Machine  Dressed  Gears, 
Pulleys,  Shafting,  Hangers,  Etc. 
Write  for  Catalogue  and  Gear  Lists, 

J.  G.  WILSON  &  Go.,  GLENORft,  Ont. 


Head  Office 
LONDON. 


JAMES  LAUT, 

MANAGER. 


J.  H  KILLEY.  Consulting  Engineer. 

Subscribed  Capital,  $300,000. 


The  unexpected  gen- 
erally happens.  Don't 
trust  to  luck.  It  pays 
to  know  that  you  are 
right.  Have  your  boiler 
inspected  and  insured' 
Our  policy  covers  the 
lives  of  men  in  charge 
of  boiler,  without  any 
additional  charge. 


JOHN  FAIRGRIEVE,  Chief  Inspector. 
Full  Government  Deposit. 


ELECTRIG 
WATERWHEEL 
GOVERNOR 


PA  TENTED. 

Variations  in  speed  de- 
tected by  fast  running, 
sensitive  Goveinor  Balls. 
Gate  movement  instantly 
set  in  operation  by  elec- 
tric current.  Quick  and 
powerful  action. 


Write  for  particulars. 


WM.  KENNEDY 
&  SONS 

Owen  Sound,  Ont. 


THE  CANADIAN  LOCOMOTIVE  &  ENGINE  CO.,  Ltd. 

KINGSTON,  -  ONTARIO. 

MANUFACTURERS  OF 

Locomotive,  Marine  and  Stationary  Engines 


Armington  &  Sims'  High  Speed  Engine  for  Electric  Light  Plant,  etc. 

NOTICE. 

The  Canadian  Locomotive  JS-  Engine  Co.,  Limited,  of  Kingston,  Ontario,  have  the  exclusive  license 
for  building  our  Improved  Patent  High  Speed  Engine  for  the  Dominion  of  Canada,  and  are  fur- 
nished by  Us  with  drawings  of  our  latest  improvements. 

Provid-lnce.  R.L,  Nov.  iSth,  1889.  (Signed)         ARMINGTON  &  SIMS, 


THE 
HAZLETON 
BOILER. 


"CYGLE"  GAS  ENGINE 


IMPULSE  EVERY  REVOLUTION  without 
a  separate  pump.    NO  SLIDE. 


Descriptive  Catalogues  of  the  above  on  application. 
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PACKARD  •  TRANSFORMER 


The  Transformer  can 
be  cut  out  of  circuit  and 
a  burned  out  fuse  re- 
placed without  the  use 
of  any  tool  whatever . . 


NO  SHORT  CIRCUITS 


HIGHEST  EFFICIENCY 


NO  BURN  OUTS 


PERFECT  INSULATION 


SPLENDID  REGULATION 


«1- 


Your  trial  order  is  solicited,  and  if  any  Packard  Transformer  fails  to  give  ENTIRE 
satisfaction,  we  will  allow  full  credit. 

m  '  PACKARD  =  LAMP  =  CO 
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C.  W.  HENDERSON  "^""'act^rerand  Contractor  ELECTRICAL  SUPPLIES 


ESTIMATES  FURNISHED  FOR 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Batteries,  Doctors'  and  Dentists'  Electrical  j 
Appar.atus  and  Machinery.  (2^ 
Electric  and  Gas  Fixtures. 
Electric  Fan  Motors. 

Somoff's  Fancy  and  Miniature  Incandescent  Lamps. 


44  B^eury  Street  

1^  {CORNER  JURORS) 

'  .  .  .  .  MONTREAL 


LAMKIN  PATENT 


STEAM  PIPE  AND  BOILER  COVERINGS 

• 

Asbestos  Goods  Steam  PacMnffs 

Cotton  Waste  Gaskets,  &€.,  &c. 

Largest  and  Best  Assortment  in  Canada. 

Canadian  Mineral  Wool  Co.,  Ltd.     -     122  Bay  street,  Toronto. 

Montreal  Agent:  LEWIS  SKAIFE,  707  New  York  Life  Building.  Telephone  2376. 

LONDON  MACHINE  TOOL  CO., 

LONDON,  -  ONTARIO, 

MANUFACTURERS  OF 

Machinist  &  Brass  Finishers'  Tools 

A.  B.  WILLIAMS,  General  Agent,  TORONTO,  ONT. 

It  is  no  longer  necessary  to  import  Carbon  Points. 

THE  PETERBOROUGH  CARBON  AND  PORCELAIN  CO. 

....  can  furnish  them  equal  to  any  in  the  world,  as  they  are  .... 

MANUFACTURERS  OF 

Carbon  Points  for  all  Systems  of  Arc  Lig-ht,  Battery  Plates,  Carbon  Brushes, 
AND  ALL  KINDS  OF  PORCELAIN  FOR  ELECTRICAL  AND  HARDWARE  LINES. 


OAK 

TANNED 


BELTING 


TORONTO 

V6   "store:  SOTREEa? 
Teloj)lione  473. 


THE  J.  C.  MCLAREN  BELTING  GO.  Montreal 


THE  BABOOCK  &  WILCOX 


WATER  TUBE  STEAM  BOILER 

;   ;   ;   IS  NOW  BUILT  IN    CANADA    :   :  : 
Suitable  for  all  purposes — Mills,   Electric  Lighting  and  Railways,  Heating,  Etc. 
Ovey  X,000,000   Hoi^se  I*ower  in  use 


Send  for  our  book,  Steam — Free  on  application. 


Full  information  and  Estimates  furnished 


Head  Office:  415  BOARD  OF  TBADE  BVILBING,  MONTREAL. 


E.  6.  FRENGft, 


:         General  Argent  for  Canada 

BRf\NGM   OFFICE-  :  DBSERONTO. 


I  r#  w  w  w  XV 
[A/^X 0j\  0A0J 

^^^^ 


LECTRKALNEWS 


5SE 


I 


NGINEERING 


OURNAL 


OLD  SERIES,  VOL.  XV.— No.  6. 
NEW  SERIES,  VOL.  IV.— No.  8. 


SEPTEMBER,  1894 


PRICE  lo  CENTS 
$i.oo  Per  Year. 


Johnson  Electric  Co/apany 

34  YORK  STREET,  -  TORONTO,  CANADA 

(Seventeen  Years  Electrical  Mechanical  Experience) 

CoMFLETE  Electric  Equipments 

Arc,  Incandescent,  op  Combination  Systems 

SLOW  SPEED  Alternating  and  Direct  Current  Dynamos 

ARC  LAMPS  for  ALTERNATING  and  DIRECT  CURRENT 

Motors,  Lamps,  Wires,  Meters,  Transformers,  Supplies 

^   "W.    J^.    JOJIIMSOIM,    IvIan.a.gSl',    formerly  General  Manager  Ball  Electric  Light  Company,  Limited.  ^ 


JOHN  LANGTON  &  CO. 

Canada  Life  Building,  Toronto 


ELEGTRlGf\b  -  ENGINEERS  -  flND  ■  GONrRf\GTORS 

  .  Complete  Plants  installed. 


Plants  requiring  special  combinations  of  Electrical  Machinery  a  Specialty. 

CORRESPONDENCE  SOLICITED. 

"  DIREGT-DRIVEN"  DYNftMOS  tor  larae  and  small  plants.       SLOW  SPEED  GENERATORS  AND  MOTORS. 
Sole  Canadian  Agents  for  the  Waddell-Entz  Alkaline  Storage  Batteries. 


IF  YOa  WANT. 


An  Arc  Dynamo,  Automatic  and  Self-Regulating 
An  Arc  Lamp  without  Intricate  Clockwork 
A  Perfect  Alternating  Incandescent  Dynamo 
A  Transformer  with  a  98%  efficiency 

An  absolutely  Automatic  Direct  Current  Dynamo 
A  Superior  High  Class  Power  Motor 

STREET  RAILWAY  MOTORS  AND  GENERATORS  OF  THE  LATEST   AND  MOST 

EFFICIENT  TYPE,  OR  ANYTHING  IN  THE  ELECTRIC  LIGHT  AND  POWER  LINE 

...  IT  WILL  PAY  YOU  TO  GET  AN  ESTIMATE  FROM  US  .  .  . 

We  manufacture  only  High  Class  Machinery  and  do  only  First  Class  Work.    All  our  Apparatus  being  made  in  Canada,  we  save  our  Customers 
Foreign  Royalties,  Heavy  Customs  Duties,  and  Importers'  Profits  thereon.    We  are  thus  enabled  to  furnish  superior  Electric 

Appliances  of  all  kinds  at  Reasonable  Prices. 

The  Royal  Electric  Company 

HEAD  OFFICES:  94  QUEEN  STREET,  MONTREAL.  ^  ONTARIO  OFFICES:  38  YORK  STREET,  TORONTO.  ONT. 

....  Our  Customers  all  over  the  Dominion  are  our  References  and  our  plants  speak  for  themselves  .... 
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Montreal  Insulated  Wire  Works. 
J.  ROSS,  SON  &  CO. 


MANUFACTURERS  OF 


INSULATED 
ELEGTRIGWIRES 

And  Wires  for  Annunciators, 
Offices,  Magnets  and 
Dynamos.  • 


Factory:  41  }4.  William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed. 

p.  O.  Box,  1496. 

E.  GflRL  BREITtiftUPT 

CONSULTING 

Electrical  Engineer 

Graduate  in  Electrical  Engineering  at  Johns 

Hopkins  University,  Baltimore. 
 Address  :  BERLIN,  ONT. 


STB  AM  USERS 

Desiring  the  services  of  COMPETENT  EN- 
GINEERS of  any  class,  can  obtain 
sober,  intelligent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

Geo.  Hunt,  President,  625  Dorchester  Street, 
Montreal. 

J.  J.  York,  Secretary  Montreal  Branch,  Board 
of  Trade  Building,  Montreal. 


RALPH   LA   FLAMME  JOHN  A.  ANDERSON 

Lft  FLftMME  &  Anderson 


CONTRACTING 


Electrical  Engineers 

13  Liitour  btreet,  MOMREAL 

Djmamos  A 
Motors  f 

AnnuMiators  J  Concealed  Wiring  in  Finished 
Electric  Bells   "        Buildings  a  Specialty. 


ELECTRICAL    SUPPLIES   OF  ALL 
.  .  .  .DESCRIPTIONS.  .  .  . 


REPAIR  WORK  , 


Use  Something  Good 

PEERLESS  OILS 

TAKE  NO  OTHER. 

MADE  SPECIALLY  FOR  YOUR  USE. 
THE  PEERLESS  BRAND  IS  SECURED  BY  LETTERS 
PATENT. 

Best  Oil  in  the  mark' t.    Does  better  work  and  more  of 
it    Saves ihe  Machinery  and  lasts  longer.  7>y  it. 

12  GOLD  MEDALS  IN  6  YEARS 


Sole  Manufacturers 


SAMUEL  ROGERS  &  CO. 

30  Front  .Street  East,  Toronto,  Ont. 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


manufacturers  of 


ELEGTRIG  LIGHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
/  TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\Rf\Df\Y  Gf^BLES. 
RAILWAY  FEEDER  AND  TROLLEY  WIRE 


OFFICE  AND  FACTORY  : 
New  York  Office:  10  Cortlandt  Street. 
Providence  R.  I.:  American  Electrical  Works. 


Montreal,  Canada. 


Columbia  Metal 

THE  BEST  ANTI-FRICTION  METAL  ON  THE  MARKET ! 

Less  Friction  ;  Less  Wear  ;  Less  Heating  in  Journals  ; 
AND  Less  Oil  Used  than  with  Any  Other  Metal. 
As  liquid  as  water  v.'hen  melted.       Once  used,  always  used.       Prices  right. 


W.  S.  BATES 


A  TRIAL  SOLICITED 


MEAFORD,  ONT. 


The  F.  E.  Dixon  Belting  Co. 


(LIMITED) 

manufacturers  of 


LEATHER  BELTING 


70  KING  STREET  EAST,  TORONTO. 


Headquarters  for  Electric  and  Dynamo  Belting. 


John.L.Blaikie  Esq 
Pres. 


EW.Rathbun  Esd. 
Vice.  Pres. 


CONSULTING  ENGINELRS 

G.C.ROBB  ChiefEngineer   ,,        _  ^ ^ ^ 

A.FRASER  Sec.Tres        Head  OFFICE  TORONTO 
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TORONTO  ELECTRIC  MOTOR  CO. 


MANUFACTURERS 


Dynamos  and  Motors 

ARC    LAMPS    FOR    INCANDESCENT  CURRENT. 
REPAIRING  A  SPECIALTY. 

107  Adelaide  St.  W.  -  Toronto,  Ont. 


S165.00 

Hionesi.  Grade 

. GYGLES . 


$95 


SPOT  GflSH ! 

CLEARANCE  PRICES 


ONLY  ABOUT  TWENTY  LEFT 


These  Wheels 
will  be  sent  sub- 
ject to  examina- 
tion to  any  p  rt 
of  O  -tario,  on' re- 
ceipt of  a  suffi- 
cient sum  to 
co\'er  express  c, 
char  es. 


FULLY   GUARANTEED — ^ 

These  Wheels  ar-;  equal  to  any,  and  bear  the  highest 
testimonials,  which  will  be  forwarded  on  application. 

GEO.  F.  BOSTWIGK 


24  West  Front  St. 


TORONTO. 


E.  C  HILL,  Mngr.  Cycle  Department. 


(General  Electric  Co.,  Berlin,  Germany.) 

CAI'IIAI.   FUl.l.V   PAID  UP,  $S,000,')00 

....  Manufacturers  of  ...  . 

A.  E.  C.  INCANDESCENT  LAMPS 

Bare  and  Insulated  Wires,  Rubber  Goods,  Electrical  Supplies 
and  Railway  Equipments,  Instruments,  Dynamos 
1  ....  and  Motors  .... 


LoNc  Distance  Transmission  a  Specialty. 


TKAUK  MARK. 


MUNDERLOH  &  CO.,  ^3^^^^  MONTREAL 


"  STARR 

INCANDESCENT  LAMPS 

FULL  CANDLE  POWER 
LONG  LIFE  •  LOW  PRICE 

The  "  STARR  "  as  now  manufactured  with  new  and  improved 
bases,  etc.,  are  unequalled.    Made  with  standard  bases 
and  of  all  voltages  and  candle  power. 


TRY  n   SAMPLE  LOT 


[registered 


JOHN  STARR,  SON  &  GO.,  Ltd.  -  ttalilax,  N.S. 


SPECIAL 


High  Class  Split  Clutches 
and  Couplings 


AND 


High  Class  Split  Pulleys 


FOR  ELECTRIC  POWER  PLANTS 


DODGE  WOOD  SPLIT  PULLEY  CO. 

Office:  68  KING  STREET  WEST,  TOBONTO. 


.  Get  our  DYNAMO  BELT  for  Eleetrie  Light  and  Railway  Work  .... 


'Jas.  St.  Charles,  Manager. 


ST,  CHARLES  &  PRINGLE 

Omnibus  Compaky 

BELLEVILLE,  ONT. 

Manufacturers  of 


Henrv  Pringle,  Sec'y-Treas. 


and  various  styles  of  Omnibuses 
and  Hose  Wagons 
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Kay  Electric  Works 

No.  255  James  Street  N.,  Hamilton,  Ont. 

.  .  .  MANUFACTURERS  OF  .  .  . 

DYNAMOS 


For  Arc  and  

Incandescent  Lighting. 

MOTORS 

From  ys  H.  P.  to  50  H.  P. 
Electro  Plating  Machines  and  Genera! 

Electrical  Appliances.  Special  attention 

to  Mill  and  Factory  Lighting  

WRITE  FOR  CIRCULARS. 


NORTHEY  MFG.  GO. 


LIlVIITEr> 


Toronto  .... 

. . .  ONTflRIO. 


MANUFACTURERS  OF 


STE  AlVT 


PUMPS 


For  General  Water  Supply 
and  Fire  Protection. 

BOILER  FEED  PUMPS  AND  PUMPS  FOR  ALL  DUTIES 

CONDENSERS,  ETC. 

HIGH  CLASS  PUMPING  ENGINES 

FOR  HIGH  DUTY,  SUITABLE  FOR  TOWN  AND  CITY  WATERWORKS. 

TME  JONES  <fc  AOORE  ELECTRIC  CO.   -    146  YORK  SI ,  TORONIO 

:   ESTIMATES  FURNISHED  FOR  :  Telephone  2310. 

COIVIF»LETE  ELECTRIC  LIGHT  £i,ixcl  FLOWER  RLANTS 

Transformers,  Lamps,  Telephones,  and  Supplies  of  every  description. 


ALL    KINDS    OF  ELECTRICAL 


APPARATUS  A  SPECIALTY  .  . 
A  few  Second-Hand  Dynamos  and  Motors  on  hand. 


® 


WRITE  FOR 
PRICES 


(§)  MCDONOUGH'S  ELECIRIC  DflMPER  REGOLflTOR  ^SilfRl^^ 

The  Greatest  Coal-Saving  Device  on  the  Market. 


C 


Street  Cars 


 OUR  SPECIALTY  .  . 


PATTERSON  <5fc  CORBIN 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 

 ST.  CATHARINES.  ONT. 


"y\^e  are  K:x:tLiTDitirLg 


Electric  Light  Supplies 


this  year  at  our  store,  33,  35,  37  Adelaide  Street  West. 

Come  in  and  examine  our  goods  and  prices.    We  can  please  you. 


Telephone  and  General  Supplies    TORONTO  ELECTRICAL  WORKS 


T^oronto 
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THE  LACHINE  RAPIDS 


SOME  OF  THE  ELECTRICAL 
FEATURES  OF  MONTREAL. 

The  City  ot  Montreal,  where  the 
next  convention  ot  the  Canadian 
Electrical  Association  is  to  be  held, 
IS  noted  particularly  for  its  beauti- 
ful situation  on  the  banks  of  the  St. 
Lawrence  river,   at   the   foot  of 
Mount   Royal   which    rises   to  a 
height  of  over  700  feet  behind  the 
city.    The  mountain  has  been  made 
into  a  public  park,  and  from  its  summit  a  fine  view  is  presented 
of  the  city  with  its  streets  and  squares  laid  out  as  in  a  panorama. 
Close  to  the  mountain  is  the  resident  portion  with  numerous 
churches,  further  away  is  the  business  quarter  with  many  large 
b'lildmgs  and  factories,  beyond  is  the  St.  Lawrence  river,  here 
nearly  two  miles  wide  and  spanned  by  the  Victoria  Bridge,  in  its 
day  one  of  the  engineering  feats  of  the  world.    Along  the  banks 
of  the  river,  are  to  be  seen  ocean  and  river  craft  moored  to  the 
wharves  and  also  in  the  large  basnis  at  the  mouth  of  the  Lachme 
Canal.    Beyond  the  city 
towards  the  south   is  a 
magnificent  view  over  the 
surrounding  plains  which 
are  dotted  with  villages 
and  are  broken  here  and 
there  by  hills,  while  in  the 
distance  loom  up  on  clear 
days  the   Green  Moun- 
tains of  Vermont  and  the 
Adirondacks  of  New 
York.    Up  the  river  is  a 
charming  view  of  Lake 
St.  Louis  and  the  lower 
Ottawa     Valley,  which 
takes  in  towards  the  north 
a  large  portion  of  the  Is- 
land of  Montreal  and  the 
plains   beyond   with  the 
Laurentian  Mountains  in 
the  background. 

Montreal  is  the  com- 
mercial metropolis  of  the 
Dominion  and  enjoys 
great  advantages  as  a 
distributing  pomt  from  its 
location  at  the  head  of 
ocean  navigation  on  the 
St.  Lawrence  river,  which 
is  here  interrupted  by  the 
celebrated  Lachine  Ra- 
pids. The  city  contains 
much  to  interest  the  visi- 
tor, but  the  scope  of  this 


article  only  allows  the  following  brief  description  of  some  of  the 
features  of  interest  to  the  electrical  world. 

McGill  University,  located  on  Sherbrooke  street  near  the  foot 
of  the  mountain,  has  a  number  of  fine  and  imposint;  buildings, 
among*  which  the  workshops  and  the  Physics  and  Engineering 
buildings  contain  much  to  interest  the  electrician.  The  latter 
buildings,  as  well  as  the  equipments  of  their  laboratories,  were 
the  gifts  of  W.  C.  Macdonald,  Esq.,  whose  generosity  has  given 
the  University  unexcelled  facilities  for  imparting  instruction  in 
electrical  engineering  and  the  other  branches  of  applied  science. 
The  equipments  of  the  laboratories  are  very  complete  and  have 
been  pronounced  by  competent  judges  to  be  the  best  on  the  con- 
tinent. The  electrical  engineering  laboratories  are  located  in 
the  Engineering  building  and  contain  a  well  chosen  collection  of 


dynamos  and  motors  of  the  principal  types,  be- 
sides 1  large  variety  of  instruments  for  making 
practical  lests  and  measurements.    The  lighting 
station  for  lighting  the  buildings  is  also  located 
here  and  contains  two  30  k.  w.  continuous  cur- 
rent   dynamos    directly   coupled    to  Will.ins 
engines,  and  also  a  storage  battery  plant.  The 
Physics   building,   devoted   to   the    study  of 
physics,  contains,  in  addition  to  the  ordinar)- 
apparatus,  some  very  delicate  instruments  for 
conducting  research  and  making  experiments. 
It  is  located  about  400  yards  from  the  Engineering  building  so 
that  its  delic.ite  apparatus  is  beyond  the  disturbing  influence  of 
the  dyn  imos  and  machinery  there. 

The  Montreal  Electric  Club,  organized  two  years  ago  among 
those  engaged  in  the  various  branches  of  the  electrical  profes- 
sion, is  in  a  flourishing  condition,  having  a 
membership  of  over  50.  The  object  of  the  club 
is  the  mutual  advancement  of  its  members  in 
electrical  knowledge.  Meetings  are  held  twice 
a  month  at  which  original  papers  are  read  and 
topics  of  interest  to  the  members  discussed. 

The  Montreal  Junior  Electric  Club  was  formed 
last  year  among  the  younger  members  of  tlie 
electrical  profession  and  is  in  a  prosperous  con- 
dition. Meetings  are  held  weekly  for  the  read- 
ing of  papers  and  the  discussion  of  various  sub- 
jects of  interest  to  electricians. 

The  Canadian  Society  of  Civil  Engineers, 
whose  rooms  are  located  at  the  corner  of  Mans- 
field and  St.  Catherine  streets,  includes  in  its 
membership,  which  num- 
bers over  600,  nearly 
every  engineer  in  the 
Dominion.  The  rooms 
of  the  society  are  hand- 
somely fitted  up  and  in- 
clude a  reading  room  with 
the  leading  technical  pa- 
pers and  a  library  of  engi- 
neering books. 

The  Canadian  Society 
of  Stationary  Engineers 
has  two  flourishing 
branches  in  the  city, 
Montreal  No.  i  and  St. 
Laurent  No.  2,  which 
have  a  combined  mem- 
bership of  over  200.  The 
rooms  of  both  are  at  662^ 
Craig  street  and  contain 
a  well-assorted  library  of 
books  and  a  valuable  col- 
lection of  models  for  the 
study  of  steam  engineer- 
ing. 

The  Bell  Telephone 
Company's  exchange  in 
Montreal  is  one  of  the 
largest  in  America  in  pro- 
portion to  the  population 
of  the   city,  numbering 

Mechanics'  Institute  Building,  Montreal.  5,700  subscribers  who  are 

T,,      r.u  r-    J-    T-i     •  I  «     •  ■    ^  served  through  four  cen- 

(Meeting  Place  of  the  Canadian  Electrical  Association.)  .  ^ 

tral  offices.  The  main 
office,  is  at  the  corner  of  St.  Francois  Xavier  and  Notre  Dame 
streets,  where  the  lines  of  2,700  subscribers  terminate.  The 
Western  District  Exchange  with  about  1,700  subscribers  is  at 
the  corner  of  St.  Catherine  and  Mountain  streets  in  a  building 
owned  by  the  company.  The  trunking  wires  to  the  Eastern 
Exchange  and  a  portion  of  those  to  the  Main  Exchange  are  in 
underground  conduits  on  St.  Catherine  street,  of  which  there 
are  about  i  V  miles  laid.    The  Bell  Company  also  has  a  larye 


and  well-equipped  fictory  on  Aqueduct  street  for  the  manufac- 
ture of  telephone  and  electrical  apparatus. 

The  Montreal  Street  Railway  Company,  which  adopted  elec- 
tric traction  two  years  ago,  has  over  65  miles  of  new  track  I  lid 
antl  over  i  lo  motor  cars  running.  The  mileage  of  track  and  the 
et|uipment  is  being  continually  increased,  as  the  system  is  far 
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from  completion  and  construction  work  is  now  going  on.  The 
power  house  is  on  William  street  and  is  to  contain  6  cross-com- 
pound condensing  Corliss  engines  rated  at  600  H.  p.  each.  At 
present,  four  only  of  the  engines  are  installed.  Three  are  belted 
to  twelve  200  kilowatt  Edison  generators,  and  the  fourth  drives 
by  one  belt  and  one  pulley  two  300  kilowatt  multipolar  genera- 
tors mounted  on  the  same  bed-plate.  The  pulley  is  on  a  shaft 
in  alignment  with  and  between  the  two  armature  shafts  with 
which  it  is  connected  by  friction  clutches.  The  switchboard  is 
built  of  hollow  terracotta  bricks  coveted  with  adamantine  plas- 
ter and  afterwards  enamelled,  and  presents  a  handsome  appear- 
ance. Repair  shops  and  commodious  car  barns  are  located  at 
Hochelaga,  and  others  are  being  built  in  different  parts  of  the 
city. 

The  Montreal  Park  and  Island  Railway  Company  holds  ex- 
clusive franchises  covering  almost  every  municipality  on  the 
Island  of  Montreal  and  has  a  line  directly  across  the  Island  to 
Saul  au  Recollet  and  another  to  Outrement  and  Cote  des  Neiges. 
A  branch  to  Lachine  will  soon  be  under  way  and  next  year  the 
building  of  a  line  around  the  summit  of  Mount  Royal  is  proposed. 
In  building  its  lines  the  Company  follows  the  practice  of  steam 
railways  as  far  as  possible  and  runs  through  an  open  country  on 
a  road-bed  elevated  from  one  to  two  feet,  in  preference  to  follow- 
ing the  regular  carriage  roads  and  highways.  Westinghouse 
and  Royal  equipments  of  the  latest  types  are  used.  Royal 
generators  driven  by  Corliss  engines  supply  power.  A  special 
feature  is  that  all  the  cars  are  despatched  by  telephone. 

The  Royal  Electric  Company  has  two  lighting  stations,  one 
for  commercial  lighting  and  power  and  the  other  for  street  light- 
mg,  for  which  it  has  the  contract  from  the  city.  The  latter  sta- 
tion is  in  a  large  one  story  brick  and  stone  building  on  St.  Ig- 
nace  street.  The  electrical  equipment  consists  of  thirty  50  light 
T-H  arc  dynamos  of  Royal  manufacture,  driven  from  a  counter 
shaft.  Power  is  furnished  by  3  cross  and  i  tandem  compound 
Brown  engines,  aggregating  over  11500  H.  P.  On  a  platform 
near  the  centre  of  the  dynamo  room,  is  the  switchboard  from 
which  the  wires  pass  up  to  a  tower  on  the  roof  of  the  building 
and  thence  are  distributed  m  various  directions.  The  station 
for  commercial  lighting  is  on  the  two  lowest  floors  of  the  Com- 
pany's new  factory  building  on  Queen  Street.  The  steam  plant 
is  on  the  first  floor  and  consists  of  a  1000  H.P.  vertical  compound 
condensing  engine,  besides  three  smaller  horizontal  engines. 
The  electrical  equipment  occupies  both  floors  and  consists  of 
Thomson  alternators  and  power  generators  and  T-H  arc  dyna- 
mos, all  of  Royal  manufacture.  A  fire  proof  brick  addition  to 
this  station  is  to  be  built  and  equipped  with  the  most  approved 
devices  for  the  saving  of  labor,  and  made  a  model  station  in 
every  respect.  The  Company's  factory  is  in  the  original  building 
on  Wellington  street  and  on  the  upper  floors  of  the  new  building 
and  is  very  completely  equipped  for  the  manufacture  of  electrical 
machinery. 

The  Temple  Electric  Company,  which  operates  the  Edison 
three-wire  system,  is  fitting  up  a  new  station  in  a  central  loca- 
tion, as  its  business  has  outgrown  the  present  quarters  in  the 
Temple  Building  on  -St.  James  street.  The  present  plant  has  a 
capacity  of  about  50DO  lights  and  is  equipped  with  Edison  and 
Reliance  dynamos  driven  by  Corliss  engines.  The  Company 
has  been  hampered  by  lack  of  room,  but  in  its  new  quarters  will 
be  able  to  largely  increase  its  output. 

The  Citizens'  Light  and  Power  Company  is  erecting  a  new 
station  on  the  banks  of  the  Lachine  Canal  at  St.  Henri,  to  re- 
place the  present  station,  which  is  operated  by  water  power. 
The  equipment  consists  of  a  750  light  Edison  alternator,  3 
Edison,  2  T-H  and  i  Wood  arc  dynamos  to  be  driven  by  two 
320  H.  P.  compound  condensing  Westinghouse  engines,  with 
Manning  vertical  boilers  and  mechanical  draft. 

The  St.  Jean  Baptiste  Electric  Light  Company's  station  is  in 
a  one  story  brick  and  stone  building  at  396  Montana  street. 
The  equipment  is  almost  entirely  new  and  consists  of  two  slow- 
speed  2500  Westinghouse  alternators  and  a  750  light  T-H  alter- 
nator driven  from  a  counter  shaft.  Power  is  supplied  by  a  500 
H.  P.  cross  compound  condensing  Corliss  engine  and  two  small 
high-speed  engines  for  use  during  light  loads. 

There  are  also  a  number  of  isolated  plants  and  installations 
of  more  or  less  interest  in  the  city,  among  which  mention  should 
be  made  of  the  lighting  and  storage  battery  plant  at  the  Royal 
Victoria  Hospital,  which  illustrates  the  best  English  practice, 
and  the  electrical  plant  for  operating  the  Wellington  Swing 
Bridge.  The  Montreal  Fire  Alarm  Department  has  an  interest- 
ing and  finely  equipped  central  office  in  the  City  Hall.  The 
head  office  of  the  Canadian  Pacific  Railway  Co.'s  Telegraph 
is  located  in  Montreal  and  the  Great  North  Western  Telegraph 
Co.  has  a  large  office  in  the  city.  In  addition,  the  Anglo- 
American  Telegraph  Co.  has  a  special  cable  office  in  Montreal. 

In  concluding,  we  desire  to  acknowledge  our  indebtedness  to 
Messrs.  F.  E.  Grafton  &  Sons  for  the  cut  of  the  Lachine  Rapids 
which  heads  this  article. 


MONTRKAL,  EI-ECTRICALLY  AND  OTHERWISE,  IS  ONE  OF  THE 
MOST  INTERE.STING  CITIES  IN  AMERICA.  YOU  WILL  DERIVE 
PROFIT  AND  PLEASURE  BY  ATTENDING  THE  CONVENTION  OF 
THE  CANADIAN  ELECTRICAL  ASSOCIATION  TO  BE  HELD  THERE 
ON  THE  I9TH,  20TH  AND  2I.ST  INST. 


CANADIAN  ELECTRICAL  ASSOCIATION. 

Wednesday,  Thursday  aud  Friday,  the  19th,  20th  and  21st 
inst.,  are  the  dates  selected  for  the  annual  convention  of  the 
Canadian  Electrical  Association  in  Montreal.  Following  is  the 
complete  programme  : — 

WEDNESDAY,  SEPT.  I9TH. 

II  A.  M. — Opening  of  Convention  ;  Secretary-Treasurer's  Re- 
port ;  Reports  of  Committees  ;  General  Business  ;  Paper  on 
"The  Application  of  Electricity  for  Medical  and  Kindred  Pur- 
poses, from  Light  and  Power  Circuits,"  by  Mr.  W.  B.  Shaw, 
Montreal  ;  Paper  on  "  Electrolysis,"  by  Mr.  J.  A.  Baylis,  Bell 
Telephone  Co., Toronto;  Paper  on  "Alternating  Current  Motors," 
by  Mr.  L.  M.  Pinolet,  Montreal. 

5  P.  M. — Trip  to  Lachine  and  return  via  Lachine  Rapids. 
Thursday,  Sept.  2oth. 

9:30  A.  M.  (sharp). —  Meet  at  Mechanics'  Institute  to  visit  Mc- 
Gill  University  by  invitation  of  the  Faculty  of  Applied  Science 
and  Prof.  Chas.  A.  Carus- Wilson,  of  the  Electrical  Department, 
inspect  the  electrical  laboratories  and  witness  a  practical  test  on 
a  transformer  of  apparatus  for  the  measurement  of  alternating 
current  power. 

II  A.  M. — Meet  in  Convention  at  Mechanics' Institute  ;  Paper 
on  "  Electric  Brakes,"  by  Mr.  Elmer  A.  Sperry,  of  Cleveland, 
Ohio  ;  Paper  on  "  A  Method  of  Distribution  with  Equalization 
of  Potential  Difference,"  by  Mr.  D.  H.  Keeley,  of  the  Govern- 
ment Telegraph  Service,  Ottawa;  Paper  on  "The  Possibility 
of  Securing  Better  Regulation  at  Central  Light  and  Power  Sta- 
tions by  means  of  Fly  Wheel  Accumulators  of  Improved  Con- 
struction," by  Mr.  John  Gait,  C.E.  and  M.E.,  Toionto  ;  Paper 
by  Mr.  John  Langton,  Toronto. 

4:30  P.  M. — Special  excursion  on  Montreal  Park  and  Island 
Electric  Railway  to  Back  River.  Dinner  at  Peliquin's  Hotel, 
Back  River,  at  6  p.  m. 

Friday,  Sept.  2ist. 

10  A.  M. — Paper  on  "  Municipal  Electric  Lighting,"  by  Mr.  E. 
Carl  Breithaupt,  of  Berlin,  Ont.;  Paper  on  "Telephone  Cables, 
their  Construction  and  Maintenance,"  by  Mr.  F.  J.  Schwartz, 
Bell  Telephone  Co.,  Montreal  ;  Paper  by  Mr.  T.  R.  Rosebrugh, 
Lecturer  in  Electricity,  School  of  Practical  Science,  Toronto  ; 
Election  of  Officers  ;  Unfinished  Business. 

2  P.  M. — By  courtesy  of  Eugene  F  Phillips  Electrical  Works, 
drive  to  Mount  Royal  Park,  including  a  visit  to  Montreal  Street 
Railway  Power  House. 

5  p.m. — Luncheon  at  the  St.  George  Snowshoe  Club  House 
by  invitation  and  courtesy  of  The  Packard  Lamp  Co. 

The  Executive  regret  that  the  early  date  fixed  by  the  railways 
for  their  annual  fall  excursion  has  rendered  it  impossible  to  make 
the  Convention  coincide  therewith,  and  that  in  consequence  no 
reduction  in  railway  rates  can  be  secured  beyond  that  ordinarily 
given  to  the  purchaser  of  a  return  ticket. 

Messrs.  Ahearn  &  Soper,  of  Ottawa,  have  extended  to  mem- 
bers of  the  Association  a  kind  invitation  to  visit  Ottawa  at  the 
close  of  the  convention.  Arrangements  have  been  made  for 
their  entertainment  and  to  show  them  the  many  interesting  elec- 
ts ical  and  other  features  of  the  city.  Delegates  from -west  of 
Ottawa,  by  C.P.R.  line,  have  the  privilege  of  going  or  returning 
via  Ottawa,  and  of  stopping  off  at  that  city.  Leaving  Montreal 
in  the  morning  they  would  arrive  at  Ottawa  at  noon,  and  leave 
at  9  p.m.,  arriving  in  Toronto  the  following  morning. 


THE  BELL  TELEPHONE  COMPANY'S  NEW  SWITCHBOARD. 

Nearly  a  year  ago,  in  connection  with  a  description  of  the 
Bell  Telephone  Company's  factory  in  Montreal,  mention  was 
made  in  the  Electrical  News  of  the  new  switchboard  then 
under  construction  at  this  factory  for  the  Toronto  Exchange. 
The  finished  material  for  this  switchboard  was  shipped  to 
Toronto  a  couple  of  months  ago,  since  which  twenty-five  workmen 
have  been  engaged  day  and  night  in  erecting  into  proper  posi- 
tion the  multitude  of  parts  of  which  the  finished  structure  will  be 
composed. 

The  board  has  an  iron  frame  which  will  be  covered  with 
mahogany.  The  wires  are  brought  up  from  underground  in  the 
basement  of  the  building,  run  under  a  false  flooring  to  the  back 
of  the  switchboard,  and  there  connected  on  to  drops,  jacks,  etc. 
The  jacks  number  about  80,000.  A  one-half  horse-power  motor 
generator  is  to  be  employed  for  ringing  purposes  instead  of  a 
gas  engine,  and  a  storage  instead  of  a  gravity  battery  for  trans- 
mitters, thus  doing  away  with  several  hundred  cells  of  battery. 

When  a  call  comes  from  a  subscriber,  and  the  armature  falls 
outward,  it  throws  up  an  aluminum  cover  revealing  the  subscrib- 
er's number.  When  the  plug  is  inserted  by  the  operator,  the 
cover  automatically  falls.  To  each  section  of  the  board  is  con- 
nected an  incandescent  lamp,  which  glows  so  long  as  any  drop 
IS  down.  In  short  every  improvement  which  was  considered  to 
be  of  value  has  been  incorporated  into  the  construction  of  this 
switchboard,  which,  when  complete,  will  be  the  model  telephone 
switchboard  of  America  for  a  time  at  least,  until  the  inarch  of 
improvement  shall  have  caused  it  to  be  superseded  by  others  of 
still  more  modern  design.  Three  or  four  months  will  yet  be  re- 
quired to  complete  its  erection.  When  complete,  tested  and  in 
satisfactory  woiking  order,  the  operators  will  be  removed  from 
their  old  quarters  in  the  Mail  building  to  the  new  Exchange  on 
Temperance  street.  Following  their  removal  will  come  the  taking 
down  of  the  mass  of  overhead  cables  on  Bay  street. 


Septemljcr,  1894 


CA^JflDIfl^l    EbBCTl^ICAli  JSlBWS 


INDIFFERENCE  TO  BOILER  FIRING  AND  MANAGEMENT.* 

Observations  extending  over  a  period  of  a  quarter  of  a  cen- 
tury in  a  practical  and  professional  way  have  presented  oppor- 
tunities to  note,  in  the  greater  number  of  manufacturing  estab- 
lishments, a  continuous  decline  in  the  grade  of  service  of  those 
in  positions  of  firemen  and  boiler  room  manageis,  this  corps  of 
operatives  seemmg  at  least,  to  have  remained  in  siahi  quo. 
The  evil  has  become  so  glaring  and  the  results  so  palpably 
fraught  with  disaster,  destruction  and  waste,  as  to  warrant  an 
effort  to  call  the  attention  of  those  who  desire  to  progress  to  the 
false  and  inconsistent  position  they  occupy  by  permitting  such  a 
narrow  policy  in  management,  so  widely  at  variance  with  true 
economy,  ignoring  directly  that  the  better  intelligence  renders 
the  more  valuable,  and  hence,  more  profitable  service. 

It  goes  without  saying,  that,  during  the  past  ten  years  con- 
centration of  efforts  by  scientists  and  eminent  mechanics  look- 
ing to  the  more  perfect  development  of  the  steam  engine  in  its 
various  types,  has  produced  results  which  challenge  the  admir- 
ation of  the  most  critical  in  this  line  of  thought. 

Within  the  same  period,  from  every  source,  there  has  been  a 
multitude  of  features  in  the  form  of  designs  and  novel  application 
of  boilers,  all  converging  to  the  important  factors  of  increased 
economy,  safety  and  efficiency.  In  the  engine  sphere,  condens- 
ing, compound  and  triple  expansion  engines,  with  or  without 
jackets  ;  in  brief,  seemingly  all  the  necessary  refinements  have 
received,  and  are  receiving  close  attention.  In  the  boiler  do- 
main there  has  been,  also  the  evolution  from  the  plain  cylinder 
type  to  tubular,  and  from  that  through  the  multifarious  forms  of 
water  tubes,  each  striving  for  a  superior  degree  of  excellence. 
Combining  these  forces,  viz.,  the  boiler  and  ihe  engine,  the 
amount  of  research  and  practical  application  that  have  been, 
and  are  being  applied  for  efficiency  and  economy,  are  such  as  to 
be  almost  incalculable.  A  retrospect  of  the  past,  viewed  in  the 
light  of  present  results,  shows  that  these  efforts  have  been  of  an 
exceedingly  fruitful  character. 

The  development  has  carried  with  it  the  imperative  advance- 
ment of  those  in  charge  of  engine  management  to  such  an  extent 
as  to  create  almost  anew  this  body  of  men.  Such  an  intellectual 
advancement  in  the  department  of  mechanics,  we  believe,  is 
without  precedent,  and  in  every  sense  challenges  universal  ad- 
miration from  every  quarter.  Notwithstanding  these  favorable 
features,  we  are  constrained  to  say  that  all  this  is  somewhat  like 
the  play  of  Hamlet  with  Hamlet  left  out  ;  or  in  other  words,  we 
are  radically  defective  at  the  very  threshold  of  this  field,  by 
reason  of  relegating  the  firing  of  boilers  to  the  most  ignorant  of 
operatives  ;  or,  to  put  it  in  a  plain  way,  there  seems  to  be  an 
almost  unanimous  idea  that  anyone  who  can  shovel  and  throw 
fuel  is  good  enough  for  a  fireman.  Close  observation  and  con- 
tact for  a  period  of  years  with  numerous  plants  of  varied  charac- 
ter increases  the  conviction  upon  this  point.  Recognizing,  as  we 
all  do,  that  the  furnace  of  the  boiler  is  the  prime  feature  and 
great  initial  point  from  which  is  the  source  of  power,  does  it  not 
follow  that,  if  economy  and  efficiency  are  deserving  of  efforts  in 
the  advanced  stages,  as  has  already  been  pointed  out,  this  is  the 
very  point  that  should  be  treated  with  every  consideration  of  in- 
telligence? Should  not  the  fuel,  furnace  and  boiler  receive  the 
thoughtful  attention  that  the  engine  receives  from  the  careful 
engineer?  I  think  this  will  be  accepted  by  every  one  interested 
in  advanced  ideas.  No  one,  I  think,  will  question  the  fact  of 
the  importance  of  the  initial  point  of  the  boiler  and  its  furnace, 
and  that,  upon  its  mismanagement,  the  efforts  of  refinement  are 
rendered,  in  many  cases,  completely  void.  It  would  seem  so 
simple  that  argument  would  be  unnecessary,  were  it  not  that,  on 
every  hand,  the  matter  is  entirely  ignored,  resulting  in  waste  and 
destruction.  We  would  ask :  Are  not  the  efforts  of  the  best 
furnace  designers  completely  set  at  naught  often  by  reason  of 
the  manner  in  which  they  are  operated  ?  Is  it  not  a  glaring  fact 
that  in  all  cities  where  smoke  abatement  has  been,  and  is  being 
attempted,  the  great  stumbling  block  is  the  low  grade  of  intelli- 
gence and  difference  of  the  operatives  ? 

In  looking  up  this  subject  from  a  mechanical  and  engineering 
standpoint,  we  are  fully  alive  to  all  the  requirements  to  give 
complete  combustion  and  thorough  distribution  of  heat  units  ; 
proportion  of  grate  area  and  openings,  proper  amount  of  air, 
conduction  of  the  heated  gases,  are  all  carefully  considered. 
When  all  is  completed,  we  have  had  the  wonderful  spectacle  of 
these  conditions  being  turned  over  to  the  simple  treatment  of 
ram  jam  shovelling  and  slice  bar  operations.  I  claim  that  the 
fireman  should  know,  at  least,  the  elements  of  combustion,  the 
importance  of  the  proper  management  of  fires  to  produce  the 
greatest  results  with  the  least  expenditure  of  fuel.  The  intelli- 
gent engineer  keeps  this  constantly  in  view  as  to  steam  economy; 
the  valves,  etc.,  receive  his  unremitting  attention,  unless  he 
can  properly  be  placed  upon  the  same  plane  as  the  fireman  that 
shovels  without  intelligence  or  judgment. 

Now,  it  may  be  said  that  this  is  being  greatly  overcome  by 
application  of  mechanical  stokers,  a  point  that  is  frequently 
(and  I  believe,  without  thinking)  claimed  by  those  interested  in 
placing  stokers.  This  is  a  great  mistake,  well  known  by  those 
conducting  tests,  results  always  being  superior  with  the  greater 
intelligence  of  the  operator  of  the  machine. 

This  deplorable  and  absurd  state  of  affairs  is  doubly  aggra- 
vated by,  not  simply  indifference,  but  actual  encouragement, 

*By  D.  Ashworth,  before  the  Engineer's  Society  of  Pennsylvania,  Nov.  21,  1893. 


based  upon  the  idea  that  anyone  can  shtjvel  or  throw  in  ;  or 
peihaps  it  IS  the  idea  of— they  put  it  in  the  slot,  and  we  do  the 
rest.  Does  it  ever  occur  to  those  proprietors,  or  the  superinten- 
dents of  manufacturing  establishments,  that  while  they  are 
straining  at  gnats  in  the  refinement  of  every  application  m  the 
various  departments  looking  to  more  economic  results,  ri^ht  upon 
the  threshold,  they  are  swallowing  a  camel  with  the  greatest 
ease? 

Within  the  past  few  years,  in  every  community  where  cleanli- 
ness, taste  and  good  health  are  consideied,  there  has  come  forth 
a  crying  appeal  to  the  authorities  to  lessen  the  great  evil  of 
smoke  in  the  atmosphere.  In  response  to  this,  inventive  genius 
has  promptly  come  forward.  The  multitude  of  devices  that  have 
been  perfected  and  put  in  operation  furnishes  ample  testimony 
to  this  fact.  Many  of  these  when  properly  operated,  accomplish 
satisfactory  results  in  smoke  abatement,  but  no  inventor  has  ever 
had  the  temerity  to  label  his  machine,  "  No  skilled  fireman  re- 
quired." Per  contra,  it  is  well  known  that  the  most  intelligent 
fireman  produces  the  best  results,  and  it  is  also  an  undeniable 
fact  that  the  best  results  are  set  at  naught  by  incompeient  o|)er- 
ating.  The  writer  has  been  brought  in  contact  wiih  large  fields 
of  boiler  practice,  and  in  many  cases,  aside  from  other  disquali- 
fications, the  firemen  were  unable  to  speak  or  understand  a  word 
of  the  English  language.  It  may  be  said,  as  I  have  heard  it  said, 
that  these  men  are  not  paid  to  think,  but  to  do.  Well  they  do 
do.  They  will  do  up  a  coal  pile,  furnace  and  boiler  with  alarm- 
ing rapidity.  I  say  alarming  to  those  whose  views  are  broad 
enough  to  consider  the  initial  and  important  points.  On  the 
other  hand,  it  is  a  lamentable  fact  that  there  are  a  great  number 
of  persons  in  official  positions,  as  superintendents  and  proprie- 
tors of  establishments,  who  seem  to  be  utterly  incapable,  or  un- 
willing, to  note  the  importance  of  the  necessity  for  a  higher 
grade  of  labor  in  the  firing  and  management  of  boilers. 

One  of  the  most  surprising  features  in  connection  with  this 
state  of  affiiirs  is  the  tendency  of  those  to  place  boilers,  claiming, 
among  their  numerous  merits,  that  of  less  attention  required 
than  others,  precisely  on  the  old  exploded  idea  applied  to  en- 
gines, "No  skilled  engineer  required."  I  have  now  before  me  a 
letter  from  a  boiler  representative  who  claims  that  his  boiler  will 
give  the  utmost  satisfaction  with  one  half  the  attention  that 
others  receive. 

What  is  greatly  needed  at  present  is  to  lay  aside  the  idea  that 
anyone  is  good  enough  to  fire  and  manage  boilers.  When  you 
engage  a  man  for  your  office,  do  you  not  require  that  he  shall 
possess  some  qualification  for  the  position?  And  if  aptness  is 
shown,  do  you  not  show  appreciation  by  advancement  to  a 
higher  plane,  the  interest  being  mutual?  Why  not  apply  this 
to  the  selection  of  firemen?  As  it  now  stands,  we  cannot  but 
exclaim,  "Strange,  what  a  difference  there  should  be  'twixt 
tweedle  dum  and  tweedle  dee  !" 

There  are  a  great  many  plants  in  operation  where,  by  incom- 
petency in  this  line,  the  steam  efficiency  is  greatly  lessened, 
furnaces  and  boilers  working  in  neglected  conditions,  and  the 
community  begrimed  with  volumes  of  unnecessary  smoke;  and 
in  addition  to  these  evils,  is  that  of  jeopardizing  lives  and  property. 
Unless  this  matter  is  considered,  and  such  action  taken  as  will 
improve  this  corps  of  operatives,  it  would  seem  absurd  to  be 
continually  reaching  and  extending  into  the  higher  refinements 
of  steam  engineering,  when  such  simple  and  important  features 
are  ignored  at  the  threshold. 

Under  these  conditions,  does  not  the  pertinent  question  pre- 
sent itself  to  the  employer—  are  we  not  occupying  a  false  posi- 
tion by  this  seeming  indifference?  Do  we  not  retard  the  devel- 
opment of  a  class  of  labor  which  by  recognition,  by  an  appreci- 
ation that  some  skill  and  judgment  are  required,  would  be  ani- 
mated by  the  smallest  spark  of  ambition  to  qualify  for  advanced 
position  ?  Is  not  this  condition  of  affiairs  a  gross  inconsistency, 
nay,  a  mockery,  in  the  face  of  the  query  put  by  those  guilty  of 
this  indifference — why  can  we  not  get  better  men  than  this?  In 
reply  to  that,  would  say,  simply,  it  is  not  sought  on  your  part. 
Just  as  long  as  this  class  of  operatives  are  looked  upon  as  mere 
shovelers,  throwers  of  coal  and  carriers  of  water,  ignorance,  with 
all  its  attendant  waste,  destruction  of  property  \nd  general 
demoralization,  will  be  prominent  in  the  boiler  department. 

As  a  fitting  close  to  this,  it  would  be  proper  to  ask  what  de- 
gree of  intelligence  or  knowledge  would  qualify  one  to  fire 
boilers. 

First.  That  the  fires  should  be  maintained  with  uniformity, 
and  that  no  openings,  in  the  form  of  bare  places,  show  upon 
the  bars  to  permit  the  cold  air  to  pass  through. 

Second.  The  judgment  that  will  enable  him,  by  a  glance  at 
the  ash-pit,  to  know  at  once,  to  a  great  extent,  the  condition  of 
the  fires. 

Third.  He  should  know  something  of  the  vaiious  fittings  of 
the  boilers,  such  as  valves,  etc.,  and  the  details  of  the  furnaces. 

Fourth.  Hut  not  least,  an  ambition  to  grasp  the  details,  so  as 
to  qualify  him  for  a  still  higher  plane,  which  would  certainly  fol- 
low, provided  there  was  judgment  enough  in  the  superior  to 
note  such  details. 

Sufficient,  we  think,  has  been  said  to  cop\  ince  the  most  obtuse 
mind  that  the  indiscriminate  employment  of  labor  for  this  put- 
pose  is  a  crying  evil,  and  some  consideration  given  to  the  claims 
here  made,  that  simply  because  one  can  shovel  and  throw,  it 
does  not  follow  that  he  is  qualified  to  fire  and  have  charge  of 
steam  boilers. 
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Merrill,  Secretary. 

Berlin  Branch  No.  g. — Meets  2nd  and  4th  Saturday  each  month  at 
8  p.  ni.    W.  J.  Rhodes,  President ;  G.  Steinmetz,  Secretary,  Berlin  Ont. 

Kingston  Branch  No.  10. — Meets  ist  and  3rd  Tuesday  in  each  month 
in  Fraser  Hall,  King  Street,  at  8  p.m.  J.  Devhn,  President  ;  A.  Strong, 
Secretary. 

Winnipeg  Branch  No.  ii. — President,  Chas.  E.  Robertson;  Recording 
Secretary,  L.  Brandon  ;  Financial  Secretary,  Arthur  Harper. 

Kincardine  Branch  No.  12. — Meets  every  Tuesday  at  8  o'clock,  in  the 
Engineer's  Hall,  Waterworks.   President,  Jos.  Walker;  Secretary,  A.  Scott. 

Wiarton  Branch  No.  13. — President,  Wm.  Craddock  ;  Rec.  Secre- 
tary, Ed.  Dunham. 

Peterborough  Branch  No.  14. — Meets  2nd  and  4th  Wedne.sday  in 
each  month.  S.  Potter,  President;  C.  Robison,  Vice-President;  W. 
Sharp,  engineer  steam  laundry,  Charlotte  Street,  Secretary. 
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board  of  examiners. 
President,  A.  E.  Edkins,  -  139  Borden  St.,  Toronto. 

Vice-President,  R.  Dickinson,  -  Electric  Light  Co. ,  Hamilton. 
Registrar,  A.  M.  WiCKENS,       -  -     280  Berkeley  st. ,  Toronto. 

Treasurer,  R.  Mackie,       -  -  28  Napier  St. ,  Hamilton. 

Solicitor,  J.  A.  McAndrevvs,  -  Toronto. 

Toronto— A.  E.  Edkins,  A.  M.  Wici.ens,  E.  J.  Phillips,  F.  Donaldson. 
Hamilton — P.  Stott,  R.  Mackie,  R.  Dickinson. 
Peterboro' — S.  Potter,  care  General  Electric  Co. 
Brantford — A.  Ames,  care  Patterson  &  Sons. 
Kingston — J.  Devlin  (Chief  Engineer  Penetentiary),  J.  Campbell. 
London — F.  Mitchell. 

Information  regarding  examinations  will  be  furnished  on  application  to 
any  member  of  the  Board. 


PLACE  AND  TIME  :  MONTREAL,  SEPTEMBER  I9TH,  20TH  AND 
2 1  ST,  1894. 

In  electric  railway  construction,  equipment  and  management 
Canada  is  undoubtedly  right  up  to  date.  In  some  particulars 
we  are  in  advance  of  the  United  States,  where  the  electric  railway 
has  had  such  an  astonishing  development.  It  is  very  gratifying 
to  Canadians  to  observe  the  wide-awake  manner  in  which  the 
managers  of  electric  street  railways  in  our  leading  Canadian 
cities  keep  in  touch  with  improvements,  and  the  readiness  with 
which  such  improvements  as  are  proved  to  be  valuable  are 
adopted. 

With  the  object  of  saving  time,  the  principals  of  many  business 
establishments  are  in  the  habit  of  instructing  a  subordinate  to 
ring  up  on  the  telephone  the  managers  of  other  business  concerns 
with  whom  they  desire  to  hold  converse.  When  the  manager 
who  IS  thus  called  up,  responds,  he  is  asked  by  the  subordinate 
to  wait  until  the  person  who  desires  to  speak  with  him  gets 
through  with  the  matter  which  at  the  moment  may  be  engaging 
his  attention.  This  "  wait "  may  last  one  minute  or  five,  according 
to  circumstances.  Thus  the  man  who  wants  to  do  the  talking 
effects  a  saving  of  time  at  the  expense  of  the  one  at  the  other  end 
of  the  line.  If,  however,  this  practice  should  grow,  he  will  in  due 
time  find  himself  in  the  position  of  respondent,  and  will  ultimately 
not  succeed  in  saving  any  time  at  all. 


Manufacturers  of  steam  engines  and  other  high-class 
machinery  in  the  present  day  must  be  prepared  to  furnish  mach- 
ines which  will  not  only  operate  economically  and  in  every 
respect  satisfactorily,  but  which  will  also  be  attractive  in  design 
and  finish.  The  purchaser  of  a  steam  plant  wants  one  that  will 
do  his  work  in  the  cheapest  and  most  efficient  manner  and  will 
also  by  its  beauty  of  design  and  finish  awaken  the  admiration  of 
visitors  to  his  establishment.  Many  instances  could  be  cited  in 
which  orders  for  machinery  have  been  secured  by  representatives 
of  Ontario  manufactories  right  at  the  door  of  the  local  manufac- 
turer in  some  of  the  other  provinces,  simply  because  the  latter's 
goods  were  inferior  in  point  of  finish.    It  is  noticeable  that  of 
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late  some  of  the  more  wide-awake  machinery  makers  in  the  other 
provinces  have  become  aHve  to  this  requirement  of  their  business, 
and  by  complying  therewith,  have  succeeded  in  retaining  their 
home  trade  and  are  selling  their  machinery  in  Ontario  in  com- 
petition with  the  manufacturers  of  this  province.  In  the  manu- 
facture of  engines  a  very  noticeable  improvement  is  taking  place 
in  the  maritime  provinces,  and  from  that  quarter  increased 
competition  is  likely  to  come  westward  in  the  near  future.  It  is 
contended  by  the  manufacturers  down  by  the  sea  that  more 
favorable  rates  of  freight  are  given  on  products  of  western  fact- 
ories shipped  to  the  east  than  on  eastern  shipments  to  Ontario. 
If  such  be  the  case,  the  discrimination  should  be  done  away  with, 
and  every  facility  given  for  free  interchange  of  business  between 
the  different  parts  of  the  Dommion.  If  this  were  done  much  of 
the  money  which  now  goes  across  the  line  from  Canadians  living 
alongside  the  border  of  the  United  States  would  be  diverted  to 
the  pockets  of  Canadian  manufacturers. 


It  is  not  easy  to  see  that  a  sufficiently  useful  purpose  is  to  be 
served  by  the  new  Electric  Light  Inspection  Act,  the  full  text  of 
which  was  published  in  the  August  number  of  the  ELECTRICAL 
News.  It  is  not  too  much  to  expect  that  an  enactment  of  this 
character  should  have  a  clearly  defined  aim  and  grasp  com- 
pletely whatever  it  does  aim  at.  If  this  act  had  been  called  an 
Electric  Meter  Inspection  Act,  its  purpose  would  have  been  more 
comprehensible,  though  its  utility  might  have  been  equally 
doubtful.  But  assuming  that  it  is  advisable  to  secure  by  statute 
the  right  of  purchasers  to  have  their  current  metered  and,  that 
being  the  case,  that  for  the  protection  of  both  purchasers  and  con- 
tractors the  meters  should  be  placed  beyond  suspicion  by  govern- 
ment inspection,  and  that  the  machinery  for  such  inspection  must 
consequently  be  provided  by  law,  why  was  not  the  scope  of  the 
act  confined  to  this  object  ?  The  main  portion  of  the  act  is  de- 
voted to  this,  is  definite  and  detailed  and  hence  respectable, 
though  as  a  matter  of  opinion  it  may  be  considered  unnecessary. 
But  outside  of  the  meter  sections  the  act  wanders  aimlessly  and 
inadequately  over  quite  a  number  of  questions,  some  of  which  if 
treated  at  all,  would  properly  require  an  act  to  themselves.  In 
one  instance  at  least  it  is  positively  mischievous,  where  in  sec- 
tion 7  it  defines  the  minimum  permissible  ground  at  5,000  ohms, 
and  imperatively  enacts  that  the  contractor  shall  forthwith  cut 
off  such  grounded  premises,  under  the  penalty  prescribed  in 
section  9  of  a  fine  of  $20  a  day.  This  is  a  wonderful  siinplifica- 
tion  of  electrical  formulae  ;  whether  the  pressure  be  50  volts 
or  250  volts,  whether  the  premises  contam  i  lamp  or  1,000 
lamps,  yards  or  miles  of  wire,  the  exact  danger  point  in  all 
cases  is  a  ground  of  5,000  ohms.  Put  up  ($20),  or  shut  up. 
Most  people  are  under  the  impression  that  this  point  is  above 
all  a  matter  for  skilled  judgment  depending  entirely  upon  the 
conditions  ;  but  they  are  wrong — by  Act  of  Parliament.  The 
statute  is  positive.  Just  at  the  very  last  it  weakens  for  a  moment 
and  seems  to  have  a  glimmering  that  the  illumination,  which  is 
the  object  of  electric  lighting,  is  not  entirely  gauged  by  even  an 
inspected  meter  ;  but  it  most  ungenerously  throws  the  burden 
upon  the  Governor  in  Council  by  enacting  in  the  last  section 
that  he  "may  establish  rules  and  regulations  for  the  testing  of 
electric  light  lamps  for  illuminating  power".  The  stamp  of 
good  legislation  is  that  it  should  be  so  definite  in  its  grasp  of 
the  main  issues,  and  so  devoid  of  any  dependence  upon  the 
minor  points  of  controversy,  as  to  aid  in  its  own  enforcement 
whilst  avoiding  any  interference  by  unnecessary  definition  with 
progress  by  natural  development.  But  it  cannot  be  said  that 
this  act  answers  to  such  a  description,  indeed  it  is  hardly  too 
much  to  say  that  it  is  throughout  fussy,  and  in  parts  at  least, 
futile. 

Some  of  our  neighbors  in  the  State  of  New  York  have  taken 
alarm  at  the  scope  of  the  various  plans  on  foot  to  utilize  the 
water  power  of  Niagara  Falls,  and  at  the  unlimited  character  of 
the  licenses  already  granted  to  divert  water  from  -the  Falls  for 
this  purpose.  A  committee  of  the  constitutional  convention  of 
the  State  of  New  York  now  sitting,  has  presented  a  report  deal- 
ing with  this  matter,  which  is  being  opposed  by  representatives 
of  the  power  companies.  It  is  to  be  hoped  that  the  subject  will 
be  thoroughly  thrashed  out.  Certainly  on  investigation  it  does 
seem  as  if  there  were  some  grounds  for  the  action  which  has 
been  taken,  and  a  doubt  whether  we  haye  not  gone  a  little  too 


fast  and  too  far  in  granting  franchises.  It  is  difficult  to  gel 
reliable  figures  on  the  flow  of  water  over  Niagara  Falls,  but 
taking  those  given  in  the  Encyclopedia;  Britannica — 18,000,000 
cubic  feet  per  minute,  with  a  fall  of  164  feet  on  the  American  side 
and  150  feet  on  the  Canadian  side— the  gross  power  would  be  a 
little  more  than  5,250,000  n.  i'.  With  such  an  enormous  power 
to  draw  from  it  would  seem  that  we  might  cut  and  come  again 
without  risk  of  any  appreciable  effect  upon  the  natural  beauty 
ol  the  Falls.  But  on  examining  the  franchises  granted  a  little  in 
detail  it  appears  that  if  they  are  availed  of  to  the  full  extent  of 
the  projectors'  anticipations,  that  there  would  result  a  serious 
impairment  of  the  volume  of  water  now  passing  over  the  Falls. 
The  present  tunnel  on  the  American  side  is  only  100,000  H.  P. 
capacity,  but  the  full  projected  power  on  that  side  is  stated  to  be 
500,000  H.  p.,  which  at  the  present  available  head  of  140  ft.,  would 
require  about  200,000,000  cubic  feet  of  water  gross.  On  the  Cana- 
dian side,  by  agreement  approved  by  the  Ontario  legislature,  the 
power  company  has  the  right  to  take  water  for  a  power  station 
occupying  a  tract  of  land  not  to  exceed  100  ft.  by  1200  ft.  The 
present  station  on  the  American  side  is  of  50,000  H.  P.  capacity, 
measures  68  by  200  ft.,  therefore  the  limit  of  the  Canadian  con- 
cession would  be  about  300,000  H.  P.,  or  about  1,200,000  cubic  ft. 
of  water.  These  two  principal  undertakings  would  therefore 
amount  to  3,200,000  cubic  feet,  which  the  electric  railway  on 
this  side,  the  old  hydraulic  canal  on  the  other  side,  and  existing 
private  and  town  rights  on  both  sides,  would  easily  swell  to 
3,600,000  cubic  ft.,  or  20%  of  the  natural  flow  as  given  in  the 
Encyclopedia  Britannica.  One  fifth  reduction  in  the  volume  of 
Niagara  Fails,  would  involve  a  ruin  of  their  natural  beauty, 
which  would  be  a  disgrace  to  us  as  one  of  the  custodian  nations 
of  this  wonder  of  the  world.  Such  a  catastrophe  is  only  a  pos- 
sibility, and  a  rernote  possibility.  Unless  further  powers  are 
granted,  on  the  Canadian  side,  the  concession  is  probably 
limited  to  less  than  the  amount  estimated  above,  by  the  pro- 
vision in  the  agreement  that  the  water  shall  be  led  off  by 
the  natural  channel  between  Cedar  Island  and  the  mainland. 
But  even  the  possibility  of  such  a  catastrophe  in  the  far  future, 
fully  justifies  the  action  which  has  been  taken  in  New  York.  No 
shadow  of  excuse  could  be  urged  for  destroying  Niagara  Falls 
for  the  enrichment  of  a  few  capitalists  and  a  locality.  We  are 
far  from  the  time  when  any  pressure  of  population  on  our  national 
resources  could  justify  such  utilitarianism. 


ExPERIE^XE  has  pretty  well  shown  by  this  time  that  any 
new  art  which  serves  some  useful  purpose,  is,  broadly  speaking, 
a  friend  rather  than  a  foe  to  its  apparent  rivals  in  the  same  field. 
By  cheapening  or  simplifying  the  object  to  be  attained,  and  by 
familiarizing  the  general  public  with  the  advantages  to  be  gained 
by  its  use,  the  new  method  on  the  whole  increases  the  total  de- 
mand by  a  greater  amount  than  the  share  which  falls  to  itself. 
Of  course  locally  and  in  individual  cases  the  rival  may  suffer, 
though  even  where  this  would  seem  an  obvious  consequence,  it 
sometimes  results  quite  otherwise,  as  in  the  case  of  the  increased 
earnin[^s  of  those  New  York  street  railways  which  were  appar- 
ently doomed  to  ruin  by  being  roofed  throughout  their  whole 
length  by  the  elevated  roads.  As  a  whole  the  increased  recog- 
nition of  the  value  of  the  idea  means  increased  business  to  all 
concerned.  As  already  referred  to,  rapid  transit  has  greatly  in- 
creased the  total  of  city  and  suburban  travel.  The  electric  light 
gave  people  a  new  standard  of  illumination,  and  a  new  idea  of 
the  value  of  abundant  light,  with  the  result  that  the  total  use  of 
light  has  been  largely  increased.  And  we  should  be  surprised 
if  the  geneial  use  of  local  and  long  distance  telephones,  by  in- 
troducing conditions  and  habits  of  business  which  made  full  and 
rapid  communication  a  necessity,  did  not  react  to  the  benefit  of 
telegraphs  and  all  other  methods  of  correspondence.  We  are 
apparently  on  the  eve  of  being  furnished  with  another  instance 
of  the  same  principle.  Gas  engines  were  just  coming  into  use 
commercially  some  years  ago  when  the  electric  motor  started  on 
its  astonishing  career.  It  supplied  the  demand  for  small  powers 
better  than  the  somewhat  crude  gas  engine  of  that  day  and  se- 
cured the  field  to  itself.  But  it  aid  more  than  secure  the  field,  it 
e.xtended  it,  and  the  additional  business  thus  brought  into  sight 
stimulated  the  gas  engine  manufacturers  to  new  exertions,  until 
now  a  great  variety  of  gas  motors  are  in  the  market  of  apparently 
simplified  mechanism  and  impioved  economy.  The  average 
gas  consumption  of  motors  is  stated  at  26)4  cubic  feet  of  lighting 
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gas  per  effective  horse-power  hour  ;  and  this  is  the  actual  con- 
sumption of  one  plant  consisting  of  two  60  H.P.,  one  30  H.P.  and 
one  8  H.  P.  gas  motors.  If  anything  like  these  figures  can  be 
relied  upon  for  small  motors  in  ordinary  use  the  gas  motor  is 
already  far  on  its  way  as  a  competitor  to  the  electric  motor. 
With  gas  at  $1.00  per  1000  and  a  consumption  26%  cu.  ft., 
the  gas  motor  At  2%  cents  per  H.  P.  hour,  already  beats  the  elec- 
tric motor  in  its  e.Kpense  for  power.  If  it  can  match  it  in  first  cost 
and  ability  to  stand  lack  of  care  and  attendance,  the  electric 
motor  will  have  to  reckon  with  a  formidable  rival. 

One  paradoxical  result  of  efficient  and  reliable  gas  motors  is 
that  in  many  cases  the  most  economical  illumination  will  be 
electric  light  from  dynamos  driven  by  gas  motors.  Taking  as  a 
basis  gas  for  both  power  and  lighting  at  $1.00  per  1000,  gas 
motor  consumption  26^  cu.  ft.  per  effective  H.  P.  hour,  and 
the  usual  assumption  that  a  5  foot  gas  burner  equals  in  illumi- 
nating power  a  16  C.  P.  incandescent  lamp  ;  we  have  a  5  foot  gas 
jet  costing  cent  per  hour,  and  an  incandescent  lamp  costing 
6-IO  cents  per  hour  (central  station  selling  rates),  to  compare 
with  a  gas  motor  driven  by  private  electric  plant.  Such  a  plant 
including  the  loss  in  dynamo  and  wiring  should  certamly  give 
II  16  C.  P.  lamps  per  effective  horse  power  of  gas  motor,  the  lat- 
ter costing  2%  cents  per  horse  power  hour  for  power.  This 
would  be  an  expense  for  power  alone  of  ^  cent  per  lamp 
per  hour  :  half  the  cost  of  gas  and  less  than  half  the  cost  of  cen- 
tral station  rates.  To  this  e.xpense  for  power  must  be  added  the 
expense  for  lamp  renewals,  attendance,  insurance,  taxes,  interest 
on  investment  and  a  liberal  allowance  for  depreciation.  For  the 
last  four  items,  in  a  small  plant,  it  would  only  be  projierly  con- 
servative to  allow  25%  per  annuip  on  the  total  investment ;  but 
even  with  this  high  rate  the  total  cost  of  making  light  will  figure 
out  to  less  than  the  buying  cost  in  a  plant  where  the  average 
hours  burning  per  lamp  per  diem  are  of  any  length.  The  deter- 
mining factor  is  of  course  the  average  time  per  day  the  lamps 
are  in  use  throaghout  the  year. 


CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 

Note. — Secretaries  of  the  various  Associations  are  requested  to  forward  to  us  matter 
for  publication  in  this  Department  not  later  than  the  20th  of  each  month. 


THE  ANNUAL  CONVENTION. 

As  this  issue  of  the  Electrical  News  leaves  the  press  the 
delegates  from  the  various  associations  composing  the  Canadian 
Association  of  Stationary  Engineers  are  about  to  assemble  in 
annual  convention  at  Toronto.  The  sessions  will  extend  over 
four  days.  Many  matters  of  importance  to  the  welfare  of  the 
Association  will  come' up  for  consideration  at  this  ineeting. 
Papers  will  be  read  as  follows  :  "Steam  Jackets"  by  Mr.  John 
Murphy,  of  Montreal  ;  "Steam  Separation  "  by  Mr.  Granberg, 
Montreal;  "The  Inspirator"  by  Mr.  A.  E.  Edkins,  Toronto  ; 
"Steam  Heating,"'  by  Mr.  A.  M.  Wickens,  Toronto.  The  fifth 
annual  banquet  of  the  Executive  Council  Convention  will  be 
held  at  the  Palmer  House  on  the  evening  of  the  5th  inst. 


MONTREAL  ASSOCIATION  NO.  I. 

The  installation  of  officers  of  Montreal  No  i,  C.  A.  S.  E.,  took 
place  on  the  2nd  of  August.  The  following  are  the  names  : 
past  president,  J.  G.  Robinson  ;  president,  John  J.  York  ;  vice 
president,  T.  Martin  ;  2nd  vice  president,  A.  Thompson  ; 
treasurer,  T.  Kyan  ;  secretary,  E.  O.  Granberg  ;  financial 
secretary,  J.  Jones  ;  corresponding  secretary,  A.  W.  Brown,  477 
St.  James  street  ,  conductor,  P.  Mooney ;  doorkeeper,  J. 
Dooner. 

The  5th  annual  convention  takes  place  at  Toronto  on  Sept. 
4th.  A  special  car  has  been  engaged,  and  the  following  dele- 
gates will  attend  :  J.  J.  Robinson,  H.  Nuttal,  J.  Murphy.  Also 
the  following  members  of  the  Executive  Board  :  president,  J. 
Hunt  ;  secretary,  J.  J.  York  ;  chairman,  T.  Ryan,  and  district 
deputy,  J.  Harclestein.  The  Winnipeg  delegates  will  meet  those 
of  Montreal  No  i  here,  and  delegates  from  Ottawa,  Kingston, 
Brockville  and  Belleville  will  be  taken  up  on  the  way. 

E.  O.  Granberg, 

Secretary. 


HAMILTON  ASSOCIATION,  NO  2. 
Editor  Ei.ECTKiCAi.  News. 

Sir, — The  tv/o  last  meetings  of  this  Branch  were  of  a  very 
interesting  character,  the  discussions  being,  however,  of  a  some- 
what private  nature.  At  our  last  meeting  we  appointed  as  our 
delegates  to  the  convention  to  be  held  in  Toronto,  Bros.  Duncan, 
Robertson  and  E.  Johnson. 

As  far  as  we  can  see  this  year's  convention  promises  to  be  a 
very  important  one,  and  one  that  should  tell  on  the  welfare  of 
the  order  at  large.  The  representatives  will  have  a  good  chance 
to  make  the  influence  of  this  convention  felt  far  into  the  future 


history  of  the  C.  A.  S.  E.,  and  it  is  the  earnest  wish  of  this 
Branch  that  such  will  be  the  case. 

Wm.  Norris,  Cor.  Secretary. 


ST.  LAURENT  NO.  2. 

St.  Laurent  Branch,  No.  2,  Montreal,  have  recently  elected 
officers  as  follows  :  R.  Drouin,  president  ;  P.  Marchand,  ist 
vice-president ;  Joseph  R.  Guillemette,  2nd  vice-president ;  F. 
Latour,  recording  secretary  ;  Francois  Denis,  financial  secretary; 
W.  Gendron,  treasurer;  J.  j.  Joly,  conductor. 

We  learn  that  this  Association  is  in  a  thriving  condition,  hav- 
ing added  about  twenty  new  members  during  the  past  twelve 
months. 


KINCARDINE  ASSOCIATION  NO.  12. 
Editor  Electrical  News. 

Sir, — The  following  have  been  elected  officers  of  this  Asso- 
ciation :  president,  Jos.  H.  Walker ;  vice-president,  John  H. 
Cress  ;  secretary,  A.  Scott  ;  treasurer,  D.  Bennett  ;  conductor, 
Percy  C.  Walker ;  doorkeeper,  Jas  Carroll  ;  trustees,  J.  H. 
Walker,  Percy  Ashton  and  G.  H.  Lighthall ;  delegate  to  conven- 
tion, J.  H.  Walker. 

Owing  to  a  number  of  our  members  having  been  absent,  we 
have  not  been  able  to  hold  our  meetings  regularly,  but  at  our 
last  meeting  we  had  a  very  interesting  and  instructive  time,  and 
we  trust  it  was  only  a  commencement,  and  that  as  the  evenings 
lengthen  they  will  be  better  attended.  At  our  last  meeting  we 
had  two  initiations  and  one  proposition  for  membership. 

Andrew  Scott, 

Rec.  Secretary. 


QUESTIONS  AND  ANSWERS. 

"Young  Beginner,"  Spadina  Avenue,  Toronto,  writes:  "I 
should  be  much  obliged  to  you  if  you  could  answer  the  following 
questions  in  your  next  issue  of  the  September  Canadian  Elec- 
trical News,  (i)  Will  a  slide  valve  steam  cylinder  do  for 
the  purpose  of  compressing  air,  and  will  compressed  air  work  a 
steam  engine  in  the  same  manner  as  steam  ?  (2)  What  kind  of 
brakes  are  taking  the  lead  now  ?  Are  there  any,  which,  instead 
of  acting  by  friction,  so  as  to  cause  heat,  conserve  the  energy  so 
that  it  can  be  used  to  start  the  same  object,  thereby  affecting  a 
saving  in  overcoming  the  resistance  of  the  object  to  be  moved  ? 

Answer. — (i)  Slide  valve  engine  will  work  with  compressed 
air,  or  could  be  used  as  an  air  compressor,  though  of  course 
motors  and  compressors  specially  made  for  the  purpose  are  best. 
Compressors  get  warm  and  require  water  jacketing.  Motor 
gives  best  economy  with  compressed  air  heated  previous  to  ad- 
mission. (2)  Many  brakes  for  storing  power  have  been  invented 
but  none  have  come  into  general  use  ;  braking  by  friction  on 
wheels  is  practically  universal. 


MOONLIGHT  SCHEDULE  FOR  SEPTEMBER.  ' 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of 
Hours. 

H.M. 

H.M. 

I  

P.  M.  7.20 

a.  m. 

4-30 

9.10 

1 1 

7.20 

1 1 

4-30 

9. 10 

3  

f  t 

7-30 

II 

4-30 

9.00 

4  

It 

7  50 

II 

4-30 

8.40 

s  

It 

8.50 

II 

4-30 

7.40 

6  

It 

9.50 

It 

4-30 

6.40 

7  

1 1 

10.40 

4-30 

5.50 

8 

1 1 

1 1. 10 

It 

4.  ^0 

5.20 

9.  .  . .  . . 

It 

1 1.40 

It 

4-30 

10  

It 

4.40 

^  4-50 

II  

A.  M-  12. /10 

j  4.00 
3.00 

12  

II 

1.40 

It 

4.40 

13  

No 

light. 

No  liKht. 

14  

No 

light. 

No  light. 

15  

No  light. 

No  light. 

16  

No 

light. 

No  light. 

17  

P.  M.  6.40 

P.  M. 

9.20 

2.40 

18  

If 

6.40 

1 1 

10.00 

3.20 

•9  

II 

6.40 

II 

10.40 

4.00 

20  ...... 

II 

6.40 

11 

I  1.20 

4.40 

It 

6.40 

A.  M. 

12.10 

5-30 

22  

1 1 

6.40 

II 

12.50 

6. 10 

23  

It 

6.40 

It 

2.00 

7.20 

24  

It 

6.40 

1 1 

3.10 

8.30 

25  

11 

6.40 

II 

4.10 

9-30 

26  

It 

6.30 

It 

4.50 

10.20 

27  

II 

6.30 

II 

5.00 

10.30 

28 

6.30 

5.00 

10.30 

29  

It 

6.30 

5.00 

10.30 

30  

6.30 

5.00 

10.30 

Total,  159.20 


l!E  sure  THAT  YOUR  LIST  OF  ENGAGEMENTS  FOR  SEPTEM- 
P.ER  includes  the  convention  in  MONTREAL  OF  THE 
CANADIAN  ELECTRICAL  ASSOCIATION. 
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HIS  EXCELLENCY  THE  EARL  OF  ABERDEEN'S 
ELECTRIC  LAUNCH. 

Below  is  a  cut  of  His  Excellency  the  Earl  of  Aberdeen's 
electric  launch.  The  launch  was  purchased  and  refitted  by  Mr. 
O.  Higman,  electrical  engineer,  of  Ottawa,  from  the  Electric 
Launch  and  Navigation  Company,  the  concessionaires  of  the 
electric  launch  privilege  at  the  World's  Columbian  Exposition 
in  Chicago.  The  boat  is  35  feet  10  inches  over  all  in  length,  and 
31  feet  6  mches  on  the  water  line.  The  beam  is  6  feet  2  Yz  mches, 
and  the  draught  27  inches.  The  lines  are  as  near  perfection  as 
they  well  can  be,  and  at  whatever  rate  the  launch  runs  there  is 
practically  no  wake,  so  that  the  wash  on  the  shore,  of  even  very 
narrow  waterways,  is  of  no  consequence. 

The  hull  is  constructed  of  white  oak  frame,  with  white  cedar 
planking.  The  inner  panelling,  decks  and  other  parts,  are  fin- 
ished in  mahogany.  All  the  woodwork  is  finished  in  its  natural 
color,  thus  giving  a  very  rich  appearance.  The  launch  has  a 
seating  capacity  for  about  30  people. 

The  motor  is  nominally  of  four  horse  power,  and  is  placed  low 
down  in  the  centre  of  the  boat.  The  motor  was  designed  and 
made  especially  for  this  use  by  the  General  Electric  Company. 
The  storage  batteries  are  placed  around  the  sides  of  the  boat, 
and  under  the  seats,  entirely  out  of  sight.  There  are  56  cells  of 
the  Consolidated  Electric  Storage  Company's  type,  of  150  am- 
pere hours  capacity.  These  cells  can  be  arranged  in  three 
groups  of  22  cells  in  series,  or  in  two  groups  of  33  cells  in  series. 
The  motor  is  coupled  direct  to  the  propeller  shaft.  By  a  com- 
bination of  direct  coupling  and  thrust  bearing,  all  gearing  and 
loss  of  power,  as  well  as  unnecessary  noise  and  jar,  are  done 
away  with. 

The  launch  is  at  present  charged  from  the  Ottawa  Electric 
Company's  250  volt  power  circuit,  a  rheostat  being  used  to  reduce 


A  successful  test  was  recently  made  of  one  ol  the  three  generators  recently 
built  for  the  Montreal  electric  railway.  It  is  a  duplex  machine,  capable  of 
supplying  a  current  of  1,200  h.  p. 

Mr.  S.  A.  Coney,  of  the  firm  of  John  A.  Roebling,  Sons  &  Co.,  of  New 
York,  recently  visited  Hamilton  for  the  purpose  of  tendering  on  the  ma- 
chmery  required  for  the  new  East  Hamilton  Inclme  Railway. 

Under  the  supervision  of  Mr.  J.  G.  Hampton,  Superintendent  of  the 
North  American  Telegraph  and  I  elephone  Co  ,  a  telephone  cable  was 
recently  successfully  laid  between  Gananoque,  Ont.,  and  'I  remont  Park. 

The  Hamilton  and  Dundas  Railway  has  been  leased  by  Mr.  Miles,  of  the 
Hamilton,  Grimsby  and  Beamsville  Electric  Railway,  and  will  be  converted 
into  an  electric  road.  Mr.  W.  T.  Jennings,  C.  E.,  will  have  charge  of  the 
work. 

The  Temple  Electric  Co.,  of  Montreal,  are  fitting  up  an  electric  light  and 
power  station  on  Chenneville  street  in  that  city.  I'he  new  station  will  have 
double  the  capacity  of  their  present  one,  and  is  to  be  completed  about  the 
end  of  September. 

The  new  contract  made  between  the  corporation  of  St.  Johns,  Que.,  and 
the  Electric  IJght  Company  provides  for  30  arc  lights  of  2000  candle  power 
at  $60  per  annum,  or  five  incandescent  lights  of  25  c.  p.  may  be  substituted 
for  one  arc  light.  The  arrangement  is  certainly  a  very  favorable  one  for 
the  town. 

The  Citizens  Light  and  Power  Co. ,  of  Montreal,  arejerectinga  new  station 
at  .St.  Henri,  which  is  to  be  operated  by  steam  power.  The  steam  plant 
will  consist  of  two  320  h.  p.  compound,  condensing  Weslinghoiise  engines 
and  Manning  vertical  boilers  with  mechanical  draft. 

Last  year  the  Western  Telephone  Company  imported  from  Germany  a 
cable  half  a  mile  long  and  stretched  it  across  the  Eraser  River  at  Browns- 
ville, B.  C.  The  great  freshet  of  the  present  summer  broke  one  end  loose, 
and  in  trying  to  secure  it  the  end  was  lost.  It  is  found  to  be  imbedded  in 
sand  and  clay  and  doubtful  of  recovery. 

The  Department  of  Inland  Revenue  at  Ottawa  is  at  present  engaged  in 
organizing  the  electrical  inspection  branch,  under,  authority  of  an  act  passed 
by  the  Parliament  last  session.  The  result  of  the  experiment  by  the  Do- 
minion Government  will  be  closely  watched,  as  although  England  and  the 
United  States  have  established  standards  of  electrical  units  and  measure- 
ments, neither  of  these  countries  has  so  far  taken  up  the  work  of  inspection. 


His  Excellency  the  Earl  of  Aberdeen's  Electric  Launch, 


the  current  to  about  40  amperes  at  90  volts.  From  six  to  seven 
hours  time  is  required  to  charge  the  batteries  at  this  rate,  and 
when  charged  are  good  for  a  run  of  10  hours  at  the  normal  speed 
of  seven  miles  an  hour.  The  control  is  by  me.ins  of  a  small  lever 
switch  at  one  side  of  the  steering  wheel,  which  is  located  in  the 
forward  part  of  the  boat.  This  lever  allows  of  four  speeds  for- 
ward and  two  backward.  Although  the  normal  speed,  as  pre- 
viously stated,  is  seven  miles  an  hour ;  the  boat  has  a  reserve 
speed  of  from  9  to  10  miles  an  hour. 


SPARKS. 

Mr.  R.  Potter  has  been  given  the  franchise  for  electric  street  lighting  at 
Tweed,  Ont. 

The  purchase  of  an  electric  light  plant  is  being  considered  by  the  rate- 
payers of  Winchester,  Ont. 

An  incandescent  electric  light  plant  will  be  placed  in  the  steamer  "  C.  H. 
Merritt  "  at  Kingston  next  winter. 

The  Bell  Telephone  Company  have  recently  constructed  a  metallic  circuit 
from  Windsor  to  Amherstburg,  Ont. 

A  by-law  providing  for  the  establishment  of  an  electric  light  plant  has 
been  carried  by  the  ratepayers  of  Sudbury,  Ont. 

Incorporation  is  being  sought  by  the  Mattawa  Electric  Light  and  Power 
Co.,  of  Mattawa,  Ont.    The  capital  stock  is  $10,000. 

The  Royal  Electric  Co..  have  been  awarded  the  contract  for  installing  an 
electric  light  plant  in  the  Seminary  of  Philosophy,  Montreal. 

A  dispatch  from  Perth  states  that  the  council  of  that  place  has  granted  a 
bonus  of  $5,000  for  an  electric  railway  between  Perth  and  Lanark. 

The  promoters  of  the  electric  railway  for  the  city  of  Quebec  have  paid 
ten  per  cent,  of  their  subscribed  stock  and  expect  to  commence  operations 
this  fall. 

Mr.  W.  R.  Keating,  of  KemptviUe,  is  said  to  have  decided  to  establish 
an  electric  light  plant  at  Winchester,  Ont.,  and  will  commence  operations 
at  once. 


The  Niagara  Falls  and  Port  Dalhousie  Electric  Railway  Co.,  with  head 
office  at  Toronto,  is  applying  for  incorporation  to  construct  an  electric  rail- 
way connecting  Niagara  Falls  and  Port  Dalhousie,  Ont.,  passing  through 
the  intervening  municipalilies  of  Stamford,  Thorold,  Merritton  and  St. 
Catharines.    The  capital  stock  is  placed  at  $300,000. 

The  promoters  of  the  Gait  and  Preston  Electric  Railway  are  said  to  hav^ 
/decided  on  the  extension  of  their  line  to  Hespeler.  The  construction  of  a 
/branch  line  to  Berlin  is  also  under  consideration  by  the  company.  Mr.  W. 
T.  Jennings,  C.  E. ,  of  Toronto,  recently  surveyed  the  proposed  route  and 
reported  that  no  engineering  difficulties  were  anticipated. 

Mr.  T.  Viau  has  been  granted  a  franchise  by  the  town  of  Hull,  Que.,  for 
the  construction  of  an  electrtc  railway  and  the  operation  of  an  electric  light 
plant.  Steps  are  being  taken  to  organize  a  company,  and  a  charter  from 
the  government  is  being  applied  for.  Surveys  have  been  made  in  connection 
with  the  erection  of  the  power  house,  which  will  be  commenced  before  the 
end  of  the  year.  The  electric  light  plant  will  also  be  installed  at  an  early 
date. 

A  company  of  Toronto  capitalists,  composed  of  Alexander  Manning,  ex- 
mayor.  Senator  Aikins,  Col.  C.  S.  Gzowski,  James  A.  Lowell,  M.  P.,  W. 
M.  German,  M.  L.  A. ,  and  others,  are  reported  to  have  purchased  the 
street  railway  franchise  of  Niagara  Falls.  Ont. ,  the  price  paid  being  given 
as  $25,000.  The  road  will  be  converted  into  an  electric  system.  The  ulti- 
mate intention  is  to  extend  the  line  to  Chippewa,  thus  making  a  connecting 
link  between  that  place  and  the  G.  T.  R.  station. 


PERSONAL. 

Mr,  H.  T.  Smith,  superintendent  of  the  London  Street  Railway  Com- 
pany, has  recently  returned  from  a  holiday  trip  to  the  Thousand  Island. 

Mr.  J.  F".  H.  Wyse  has  been  appointed  superintendent  of  the  Westmins- 
ter and  Vancouver  Tramway  Co.  Mr.  G.  Lubka,  the  former  superintendent, 
is  going  to  Germany. 


WE  HOPE  TO  SEE  YOU  AT  THE  MONTRE.M,  CONVENTION. 
IT  WILL  DO  VOU  GOOD  TO  BRUSH  UP  AGAINST  YOUR  ELEC- 
TRICAL CONFRERES. 
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INCANDESCENT  LAMPS  :   THEIR  USE  AND  ABUSE,  * 

In  the  present  state  of  the  art  of  incandescent  Hghting,  in  no 
way  can  central  station  managers  increase  the  efficiency  of  their 
investment  more  than  by  careful  study  of  ways  and  means  of 
operating;  lamps  in  a  manner  which  will  insure  an  average  maxi- 
mum light  for  a  minimum  expenditure. 

Too  large  a  percentage  of  central  stations  judge  the  quality  of 
1  imps  sold  them  alcnost  entirely  by  their  life,  and  even  that  poor 
basis  of  calculation  is  still  further  distorted  by  keeping  no  ampere 
records  noraveraging  results,  but  judging  solely  by  the  individu- 
ual  records  of  such  lamps  as  may  fail  in  the  first  hundred  hours, 
or  of  those  which  live  hundreds  of  hours  past  the  point,  at  which, 
from  an  economical  standpoint,  they  should  have  broken,  he 
importance  to  central  station  managers  of  judging  lamps  which 
are  sold  to  them  from  some  better  basis  than  individual  or  even 
average  life,  can  be  better  appreciated  by  referring  to  diagram 
No.  I,  showing  curves  of  deterioration  in  candle-power  of  lamps 
manufictured  by  different  companies.  (In  considering  deteiior- 
ation  in  canclle-power,  it  should  be  stated  that  it  is  a  character- 
istic of  every  lamp  which  has  yet  been  manufactured  and  should 
be  considered  entirely  mdependent  of  blackening  or  discoloration 
of  the  bulb.  Lamps  may  deteriorate  to  50  per  cent,  of  their 
initial  candle-power  within  200  hours  and  still  show  scarcely  a 
trace  of  blackening).  All  lamps,  the  curves  of  which  are  shown, 
were  purchased  within  six  months  in  the  open  market  in  lots  of 
from  10  to  25,  and  the  curves  are  the  average  result  obtained  by 
starting  each  lamp  at  the  particular  voltage  which  would  bring 
the  lamp  to  exactly  three  watts  per  candle,  maintaining  its  volt- 
age constant  throughout  its  life. 

Curves  Nos.  3,  5  and  6,  diagram  No.  i,  represent  the  best  re- 
sults obtained  from  the  product  of  numerous  foreign  manufac- 
turers. Nos.  4,  8,  9,  10,  II  and  12  each  represent  a  different  do- 
mestic manufacturer. 

While  there  is  no  reason  to  suppose  that  the  average  life  of 
lamps  shown  by  Nos.  4  and  7  will  be  shorter  than  that  of  lamps 
represented  by  curves  Nos.  10,  11  and  12,  there  is  also  no  cer- 
tainty that  it  will  be  longer,  and  if  a  lamp  is  to  be  branded  as 
poor  by  the  central  station  manager,  because  of  the  breakage  of 
a  small  percentage  of  lamps  in  the  first  100  hours,  then  the  ad- 
vantage is  in  favor  of  the  lamp  which  reached  50  per  cent  of  its 
original  candle-power  in  the  first  200  hours,  thus  maintaining 
the  carbon  at  a  high  degree  of  incandescence  with  the  necessarily 
'greater  strain  of  the  filament  for  only  a  few  hours. 

The  carbon  which  maintains  its  candle-power  must  continue 
to  burn  at  a  higher  temperature,  nearer  the  point  of  vaporizing, 
and  is  more  likely  to  be  destroyed  by  an  abnormal  increase  in 
pressure  than  one  which  cools  within  the  first  few  hours  to  a 
point  where  considerable  increase  in  voltage  is  required  to  bring 
it  to  its  initial  degree  of  heat  or  incandescence. 

From  the  standpoint  of  the  central  station,  one  of  the  worst 
guarantees  that  you  could  demand  from  the  lamp  manufacturer 
would  be  an  individual  life  (for  each  lamp)  of  100  or  200  hours. 
The  reason  for  such  demand,  when  made  on  your  part,  arises 
from  the  erroneous  impression  that  the  lamp  which  lives  only 


Fig  I. 

100  to  200  hours  is  necessarily  defective.  Nearly  every  lamp 
sold  you,  and  particularly  those  which  show  the  best  results, 
rises  in  candle-power  for  the  first  few  hours  (this  is  not  shown  in 
diagram  No.  i,  as  in  only  one  case  was  the  first  test  after  the 
lamps  were  started  made  before  the  candle-power  commenced 
to  drop). 

On  nearly  every  central  station,  particularly  on  alternating 
current  stations,  during  light  load,  the  pressure  on,  the  primary 
is  abnormally  high.  Add  to  this  the  difference  between  drop  in 
the  transformers  and  secondary  wiring,  as  between  full  and  light 
load,  and  the  result  which  a  test  is  quite  certain  to  show  is  pres- 
sure on  the  one  or  two  lamps  which  the  customer  is  burning 
during  light  load  from  6  to  10  per  cent  high. 

Referring  to  diagram  No.  2,  we  find  that  burning  a  new  16 
candle-power  three  and  a  half  watt  lamp  seven  per  cent  high 
would,  for  the  fijst  few  hours,  raise  its  candle-power  to  25,  and 
its  efficiency  to  about  2.6  watts  per  candle.  In  less  than  150 
hours,  even  maintaining  the  high  pressure  mentioned,  the  candle 

*  Paper  read  before  the  Northwestern  Electrical  Association,  St.  Paul,  July,  1894, 
bv  A.  D.  Page. 


power  and  efficiency  would  fall  below  normal  ;  but  in  the  mean- 
time, the  new  lamps  which  have  been  burned  under  the  above 
conditions  have  been  abused  to  an  extent  which  vvould  be  quite 
certain  to  make  the  showing  of  some  individual  lamps  very  poor, 
through  no  fault  oj  the  lamps. 

After  lamps  have  been  in  use  about  200  hours,  under  average 
conditions,  they  could  then  be  used  where  the  pressure  was 
high,  without  bringing  the  carbon  to  a  dangerous  degree  of  in- 
candescence. 

One  of  the  best  illustrations  I  can  give  of  the  importance 
of  your  judging  lamps  from  some  better  standard  than  simply 
life,  is  to  refer  to  an  incident  of  which  I  had  reliable  infor- 
mation where  a  representative  of  the  lamp  company,  who  manu- 
factured the  lamps  shown  by  curve  No.  12,  diagram  No.  i,  ex- 
hibited the  valuable  quality  possessed  by  his  lamp  standing  very 
high  pressure.    With  a  rheostat  it  was  exhibited  burning  from 
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normal  to  a  very  high  candle-power.  He  represented  it  as  the 
toua^hest  filament  ever  placed  in  a  lamp,  and  I  have  no  cause  to 
disbelieve  him. 

If  central  stations  run  with  a  variation  of  from  6  to  20  per 
cent  in  pressure  they  will  find  it  necessary  to  demand  tough 
lamps,  the  natural  product  of  the  amateur  lamp  manufacturer. 
To  bring  a  product  up,  however,  even  from  curves  Nos.  9,  10  and 
II  to  No.  4,  means  experience  and  thousands  of  dollars  spent  in 
experiments. 

It  also  means  that  each  one  of  over  50  different  operations 
through  which  the  parts  of  a  lamp  pass  from  start  to  finish, 
should  receive  careful,  intellii>ent  handling  or  direction.  Per- 
fection in  any  one  particular  will  not  attain  even  average  results. 

The  manufacturer  of  lamps  shown  by  curve  No.  4  might  have 
furnished  the  same  carbons  to  manufacturers  of  lamps  repre- 
sented by  curves  Nos.  10  and  11,  and  the  result  which  they 
would  obtain  would  not  differ  materially  from  that  secured  with 
their  own  make  of  carbons.  Curve  No.  4,  though  it  represents 
as  high  an  average  grade  of  lamp  of  any  voltage  above  100  as 
has  yet  been  furnished  to  the  customers  of  any  lamp  manufac- 
turer, does  not  represent  the  highest  point  which  will  be  at- 
tained. 

Curves  Nos.  i  and  2  represent  experimental  lamps  manufac- 
tured and  furnished  for  test  by  the  same  company,  whose  regu- 
lar product  is  represented  by  curve  No.  4,  and  I  am  informed  by 
reliable  experts  that  within  a  few  months  the  entire  product  of 
the  company  will  be  brought  up  to  the  standard  represented  by 
cuive  No.  I. 

That  the  relative  value  of  the  lamps  represented  by  these 
curves  maybe  fully  appreciated,  let  us  take  the  average  candle- 
power  of  curve  No.  i,  diagram  No.  i,  which  for  600  hours  is  14- 
19  candles,  and  we  find,  to  maintain  the  same  average  candle- 
power,  using  other  lamps,  we  should  have  to  break  lamps  re- 
presented by  curve  No.  4  at  530  hours  ;  No.  7  at  170  hours  ;  No. 
8  at  100  hours  ;  No.  9  at  120  hours  ;  No.  10  at  90  hours  ;  No.  1 1 
at  75  hours,  and  No.  12  at  35  hours. 
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All  of  the  lamps  represented  by  diagram  No.  i  are  of  voltages 
from  100  to  125  volts,  and  though  started  at  a  higher  economy 
[viz'  three  watts  per  candle)  than  is  commonly  practiced  by  cen- 
tral stations  (the  3.1  standard  of  Edison  illuminating  companies 
being  the  highest  of  which  I  have  personal  knowledge). 
Testing  at  three  watts  comes  nearer  to  results  obtained  by  com- 
mercial practice  than  a  lower  initial  economy,  as  the  tendency 
of  the  average  central  station  is  to  run  high. 

Diagram  No,  3  represents  lamps  of  from  50  to  60  volts,  start- 
ed at  three  watts  per  candle,  and  tested  under  the  same  condi- 
tions, as  the  100  to  120  volt  lamps. 

No.  I  is  the  product  of  the  same  factory  as  Nos.  i,  2  and  4, 
diagram  No.  i. 

No.  2  was  manufactured  by  the  same  company  as  No.  9. 

No.  3  was  manufactured  by  the  same  company  as  No.  1 1. 

No.  4  was  manufactured  by  the  same  company  as  No.  10. 

As  proven  by  these  curves,  and  also,  1  believe,  as  generally 
acknowledged,  it  is  much  easier  to  produce  a  fairly  good  50  volt 
lamp  than  one  of  a  voltage  above  100  ;  but  considering  the  pro- 
gress which  has  been  made  within  the  past  year  in  the  high-volt 
lamps,  I  believe  that  in  a  short  time  a  large  percentage  of  alter- 
nating current  central  stations  will  find  it  to  their  advantage  to 
use  large  tiansformers  and  secondary  mains  on  the  three  wire 
system,  covering  one  or  more  blocks  from  one  transformer  or 
bank  of  transformers  and  using  only  lamps  of  over  100  volts, 
thus  greatly  economizing  in  copper  and  securing  much  better 
regulation  than  is  now  secured  with  numerous  small  transformers 
and  50  volts  on  the  secondary. 

The  importance  of  good  regulation  or  a  constant  voltage  at 
the  lamps  is  too  little  appreciated,  the  general  opinion  of  central 
station  managers  apparently  being  that  so  long  as  the  life  of  the 
lamp  is  satisfactory  to  themselves  or  their  customers,  if  they  in- 
crease the  voltage  either  temporarly  or  permanently,  the  result 
would  be  to  increase  the  average  light.  The  facts  are  that  burn- 
ing lamps  above  their  normal  rating  decreases  the  entire  average 


candle-power  on  the  customers'  circuits  and,  at  the  same  time,  if 
the  station  is  on  a  meter  basis,  increasing  the  amount  of  the  cus- 
tomers' bills.  The  above  statement  is  particularly  true  of  lamps 
only  of  average  quality. 

Referring  to  diagram  No.  2,  No.  5  curve  representsa  108  volt, 
16  candle-power,  three  and  one-half  watt  lamp  burned  at  a  con- 
stant voltage  and  reaching  1 1  candles  at  500  hours,  starting  the 
same  lamp  at  no  volts  or  at  I'jYz  candles,  3.3  watts  per  candle 
and  inside  of  200  hours  the  candle-power  curve  crosses  the  one 
burned  at  normal.  Starting  it  at  112  volts  or  at  19^  candles,  3.1 
watts  per  candle,  in  less  than  200  hours  the  candle-power  curve 
crosses  both  the  others. 

Curves  Nos.  i  and  2  follow  the  same  general  law.  The  higher 
we  raise  the  voltage  the  more  rapid  the  drop  in  candle-power, 
and  when  we  consider  that  the  lamp  represented  by  curve  No. 
I  must  be  kept  at  116  volts  in  order  to  give  14  candles  of  light 
after  200  hours,  and  that  should  the  voltage  be  brought  back  to 
normal,  or  108  volts,  the  candle-povver  would  be  only  about  nine 
candles,  we  can  appreciate  that  on  a  station  where  the  voltage 
varies  even  seven  per  cent,  the  result  must  be  a  very  uneven 
and  poor  quality  of  light,  even  though  the  life  of  the  lamp  is 
satisfactory. 

The  tendency  of  all  the  central  stations  seems  to  have  been  to 
gradually  raise  their  voltage  with  the  intention  of  thus  either 
burning  out  or  increasing  the  candle-power  of  the  old  lamps  on 
their  circuits.  The  result  is  only  to  either  burn  out  an  abnormal 
number  of  new  lamps  or  bring  them  down  to  the  candle-power 
level  of  the  old  ones  within  200  horn  s. 

The  only  practical  method  of  keeping  the  average  candle- 
power  of  lamps  on  a  station  at  a  point  which  will  be  satisfactory 
to  customers  or  on  a  competitive  basis  with  other  methods  of 
of  lighting,  is  to  keep  records  of  the  average  life  on  the  entire 
station  where  free  renewals  are  furnished,  and  then  to  take  out 
of  the  sockets  and  break  up  all  lamps  which  are  dim,  by  this 
means  keeping  down  the  average  life  to  whatever  constant  is  de- 
cided as  the  best  under  local  conditions.  Where  lamps  are  sold 
to  the  customers,  to  keep  the  candle-power  of  lamps  in  use  on 
the  circuit  of  a  central  station  at  a  point  which  will  ensure  satis- 
faction or  tend  to  keep  the  electric  light  popular,  is  a  difficult 
problem.  Whether  the  customer  is  on  a  meter  or  on  a  contract 
basis,  it  is  poor  economy  for  him  to  keep  lamps  in  his  sockets 
which  are  giving  only  50  per  cent  of  their  initial  candle-power, 
but  for  the  corporation  which  sold  him  the  lamps  and  supply 


him  with  current,  to  call  his  attention  to  the  fact  that  lamps  in 
his  sockets  are  giving  only  about  eiglit  candles,  and  attempt  to 
sell  him  lamps  at  50  or  60  cents  each,  is  not  likely  to  bring  about 
the  desired  result.  To  meet  the  above  difficulties  a  number  of 
central  stations  in  different  parts  of  the  country  are  now  selling 
lamps  at  retail  to  their  customers  at  cost  and  a  few  stations 
even  below  cost,  at  the  same  time  doing  all  in  their  power  to 
prove  to  them  that  only  by  a  liberal  use  of  lamps  can  they  ob 
tain  the  greatest  amount  of  light  for  a  given  expenditure  of 
money. 

As  the  profit  on  the  sale  of  lamps  is  decidedly  a  secondary 
matter  as  compared  to  the  sale  of  current  and  the  increased 


2; 


600  llOO 


Fig.  4. 

quality  of  the  light,  the  above  plan  should  cominend  itself  to  all 
central  stations  not  on  the  basis  of  furnishing  free  renewals.  It 
is  also  worthy  of  consideration  that  by  adopting  the  above  plan 
the  station  controls  what  lamps  shall  be  used  on  its  circuits  with- 
out dictating  to  its  customers,  an  important  point,  while  lamps 
show  such  widely  different  results  as  those  shown  bv  diagram 
No.  r.  And  while  customers  continue  more  likely  to  believe 
that  the  corporation  is  not  supplying  proper  current,  than  to  be- 
lieve that  the  quality  of  lamps  they  have  been  purchasing  is  at 
fault. 

Another  method  of  inducing  customers  to  destroy  dim  lamps 
which  has  found  favor  with  a  number  of  stations,  is  to  make  a 
price  for  lamps  of,  say,  40  cents  each  and  agreeing  with  their 
customers  to  exchange  all  dim  lamps  (which  they  have  sold 
them)  at  half  price,  that  is,  for  every  dim  lamp  which  the  cus- 
tomer returns  before  the  carbon  is  burned  out,  he  receives  a  new 
lamp  for  20  cents. 

Within  the  past  few  months  the  question  has  often  been  asked 
me  by  central  station  managers  :  "What  economy  of  lamps 
should  we  use?"  This  question  should,  I  believe,  be  settled  by 
central  station  managers  themselves  on  presentation  of  facts, 
they  having  control 
of  the  regulation  of 
their  station,  and 
knowledge  of  local 
conditions. 


Diagram  No.  4 
shows  the  same 
quality  of  lamp 
manufacture  as 
curve  No.  2,  dia- 
gram No.  I,  and 
represents  16  can- 
dle -  power  lamps 
started  at  an  initial 
economy  of  four, 
three  and  a  half, 
three  and  two  and 
a  half  watts  per 
candle.  The  ac- 
companying table 
shows  candle-pow- 
er, average  candle- 
power,  average 
economy  and  aver- 
age candles  per 
electrical  horse- 
power at  100  hour 
periods  in  their  life.  table 

In  considering  these  curves  and  table  it  should  be  remembered 
that  the  result  would  have  been  much  less  favorable  to  the 
h'gher  economy  lamps  had  the  test  been  made  and  the  curves 
plotted  with  a  poorer  quality  of  lamp,  and  also  that  satisfactory 
results  with  lamps  of  higher  economy  than  three  and  one-half 
watts  per  candle  can  only  be  obtained  by  exercising  the  greatest 
care  in  maintaining  a  constant  voltage  at  the  lamps.  Referring 
to  the  table  briefly,  it  will  be  found  that  even  at  600  hours,  lamps 
of  the  highest  initial  economy  show  the  best  average  results  as 
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to  average  watts  per  candle  and  average  candles  per  horse-power. 
And  that  at  900  hours  three  watt  lamps  show  better  average  re- 
sults than  lamps  of  3.6  or  four  watts.  The  greatest  objection 
which  can  be  urged  agamst  the  high  economy  lamp  is  that  while 
at  900  hours  the  four  watt  lamp  reaches  a  minimum  candle 
power  of  13X  candles  and  the  three  and  one-half  watt  lamp 
about  12  candles,  the  three  watt  lamp  reaches  10  candles  and 
the  two  one-half  watt  lamp  at  600  hours  reaches  eight  candles. 
At  the  present  price  of  lamps,  where  fuel  is  high  and  the  cus- 
tomers' bills  are  made  up  on  the  basis  of  lamp  hours,  it  would, 
without  question,  pay  the  station  to  use  high  economy  lamps, 
breaking  them  at  a  point  which  would  insure  satisfaction  as  to 
average  light  and  keeping  the  average  light  comparatively  short. 

Whatever  economy  or  make  of  lamp  you  decide  to  use,  by  no 
means  can  you  so  greatly  increase  the  efficiency  of  your  station 
as  by  making  every  possible  effort  in  the  direction  of  maintain- 
ing a  constant  voltage  at  the  lamps.  This  can  only  be  accom- 
plished and  maintained  by  constant  use  of  reliable,  portable  in- 
struments. No  switchboard  instrument  should  be  relied  on 
without  often  checking  it  by  some  reliable  standard,  and  it 
should  also  be  borne  in  mind  that,  owing  to  the  varying  drop 
at  various  loads,  constant  voltage  at  the  station  is  just  what  is 
not  wanted.  If  you  do  not  possess  a  reliable,  portable  volt- 
meter, such  an  instrument  should  be  your  next  purchase  ;  then 
by  constant  use  on  your  circuits  at  different  loads  TcnA  profiti?ig 
by  the  knowledge  thus  obtained,  you  would  soon  find  a  marked 
improvement  in  your  lighting,  and  would  be  in  a  position  to 
judge  which  make  and  what  economy  of  lamp  is  the  best  for 
you  to  purchase. 

ELECTRICAL  METERS.* 

By  Cecil  Doutre. 

An  indispensable  adjunct  to  the  installation  of  the  electric  light  supplied 
with  current  from  the  m;iins  is  the  electric  meter  to  measure  the  amount  of 
current  consumed.  Up  to  the  year  1887  there  were  few,  if  any,  practical 
meters  on  the  market,  with  the  exception  of  a  few  continuous  current  ones 
which  were  for  the  most  part  of  the  Edison  chemical  type.  In  the  year  1887 
Prof.  Forbes  exhibited  his  heat  meter  before  the  American  Institute  of  Elec- 
trical Engineers  ;  where  it  caused  considerable  comment  and  received  a 
great  deal  of  well  deserved  admiration.  Although  this  meter  was  not  all 
that  could  be  desired  (for  reasons  which  we  will  consider  later  on),  it  marked 
an  important  era  in  the  history  of  recording  meters,  and  stimulated  those 
who  had  been  working  in  this  field  to  such  an  extent  that  in  an  exceedingly 
vshort  time  a  great  many  meters  made  their  appearance,  the  majority  of 
which  were  condemned,  and  to-day  there  are  not  more  than  six  or  seven 
meters  which  are  used  to  any  extent  in  this  country  or  abroad.  Nevertheless, 
there  are  a  great  variety  of  meters  which,  although  they  may  not  be  thor- 
oughly practical,  are  very  interesting  indeed,  as  they  show  how  the  various 
properties  of  the  electric  current  are  made  use  of.  Of  these  there  are  the 
following: — the  motor,  chemical,  thermo,  clock,  and  several  others.  Before 
discussing  their  good  and  bad  fe.itures,  we  will  consider  what  points  a  good 
practical  meter  should  possess. 

An  electrical  meter,  to  be  practical  and  to  achieve  any  commercial  suc- 
cess, should  have  a  direct-reading  dial,  should  be  extremely  sensitive,  so  as 
to  register  accurately  on  a  light  as  well  as  a  heavy  load,  should  be  free  from 
all  complicated  mechanism,  and  where  the  element  of  friction  is  introduced, 
it  should  be  reduced  to  a  minimum,  so  as  not  to  destroy  its  accuracy.  A 
practical  meter  should  not  be  affected  by  atmospheric  changes. 

We  will  now  discuss  some  of  the  meters  which  are  in  use  to-day  and  see 
how  many  possess  the  foregoing  points.  We  will  first  take  those  which 
come  under  the  head  of  motor  meters.  There  are  only  three  of  these 
meters  used  to  any  extent  in  this  country,  viz  : — the  Shallenberger.  Slattery 
and  Thomson  meters.  They  are  divided  into  two  classes :  those  actu- 
ated by  inductive  principles  and  those  whose  motive  powers  act  direct,  and 
which  are  similar  in  character  to  the  electric  motor.  The  Shallenberger  be- 
longs to  the  former  class,  and  is  a  recording  ammeter,  and  while  highly 
practical,  is  scarcely  all  that  could  be  desired  for  several  reasons,  all  of 
which  tend  to  introduce  errors,  as  we  shall  see.  The  principle  upon  which 
this  meter  operates  is  as  follows  :  The  small  armature,  composed  of  a  soft 
iron  ring,  is  mounted  by  means  of  an  aluminum  disc,  on  a  shaft,  which 
actuates  a  recording  dial  ;  the  armature  is  surrounded  by  a  number  of  flat 
copper  stampings  riveted  together,  which  form  a  short  circuited  secondary 
coil  of  low  resistance,  and  this  in  turn  is  surrounded  by  two  coils  of  wire 
carrying  the  current  to  be  measured.  The  last  named  coils  are  in  series 
with  the  lamp  circuit,  and  which  we  shall  call  the  primary.  When  an  al- 
ternating current  passes  through  the  primary  coil,  alternating  currents  are 
induced  in  the  secondary.  These  two  fields  of  force  produce  a  revolving 
field  resulting  from  the  lag  of  phase  of  the  current  between  the  two  coils, 
and  the  armature  tends  to  revolve  in  unison  with  this  revolving  field. 
Meiers,  as  a  class,  revolve  far  more  rapidly  than  is  allowable  in  practice, 
and  a  resistance,  or  drag,  is  introduced  to  reduce  the  speed.  In  this  meter 
four  air  fans  are  attached  to  the  lower  end  of  the  spindle,  and  have  the  de- 
sired effect.  This,  as  I  said  before,  is  a  highly  practical  meter,  for  atmos- 
pheric changes  have  very  little  effect  upon  it,  and  it  will  stand  considerable 
knocking  around.  However,  the  meter  has  its  weak  points,  viz  : — that 
there  is  no  means  introduced  to  balance  friction  such  as  are  found  in  the 
Slattery  or  Thomson  meters,  and  the  principle  involved  to  produce  the 
necessary  "  drag,"  or  retardation,  tends  to  introduce  errors,  and  the  result 
is  that  the  speed  of  rotation  is  not  in  exact  proportion  to  the  volume  of  cur- 
rent passing  through  the  meter.  The  resistance  of  the  air  fans  to  rotation 
is  approximately  proportional  to  the  square  of  the  speed,  but  since  the 
torque  of  this  meter  does  not  quite  reach  the  square  (this  would  indicate 
that  the  iron  was  approaching  saturation),  the  retarding  effect  of  the  fans 
increases  rather  too  rapidly,  which  naturally  has  a  tendency  to  cause  the 
speed  of  the  meter  to  fall  off  proportionately  on  high  loads.  This  meter  is 
also  affected  somewhat  by  variation  of  frequency.  The  speed  of  rotation  is 
governed  by  the  angle  between  the  planes  of  the  primary  and  secondary 
coils,  and  attains  its  maximum  speed  when  the  angle  is  45  degrees,  and  will 
not  run  at  all  if  the  two  planes  are  either  parallel  or  perpendicular.  .Sum- 
ming this  meter  up  we  find  that  on  a  light  load  it  will  measure  the 
hours,  but  will  not  correct  for  the  angle  of  lag,  and  again  on  a  heavy  load 
the  speed  of  the  meter  has  a  tendency  to  be  reduced  on  account  of  the  re- 
tarding effect  increasing  too  rapidly,  as  the  torque  of  the  meter  does  not 
cfuite  reach  the  square.  Nevertheless,  this  meter  has  been  favorably  re- 
ceived by  station  managers  generally,  as  a  thoroughly  practical  instrument, 
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and  has  been  found  to  measure  accurately  enough  for  all  commercial  pur- 
poses. 

The  Slattery  meter  is  somewhat  similar  to  the  Shallenberger,  both  in 
construction  and  in  principle  of  operation.  Two  soft  sheet  iron  rings  are 
mounted  upon  a  copper  drum  on  a  perpendicular  shaft,  or  spindle,  which 
is  surrounded  by  a  series  of  copper  castings,  and  surrounding  this  are  two 
coils  of  heavy  wire  which  carry  the  current  to  be  measured.  An  accessory 
coil  of  fine  wire  is  wound  upon  the  main  coils,  or  primaries,  and  is  so  pro- 
portioned that  the  torque  resulting  from  it  is  just  sufficient  to  balance  the 
drag  due  to  friction  and,  therefore,  greater  accuracy  is  attained  on  light 
loads.  The  means  introduced  in  this  meter  to  cause  the  necessary  drag  is 
certainly  by  far  the  best.  A  small  inefficient  dynamo,  in  form  of  a  copper 
tube,  is  attached  to  the  lower  end  of  the  shaft  and  is  rotated  in  a  magnetic 
field.  The  resistance,  of  course,  is  directly  proportioaate  to  the  speed,  and 
therefore  to  the  torque,  being  in  fact  the  machine  reversed.  By  applying 
this  drag  the  only  difficulty  to  contend  with  is  the  friction,  which  is  fully 
compensated  for  by  the  accessory  coil  of  fine  wire.  This  meter,  if  properly 
proportioned,  will  give  a  highly  accurate  result  both  on  a  light  and  heavy 
load.  The  old  style  of  Slattery  meter  was  almost  the  same  as  the  present 
one,  except  that  instead  of  only  having  two  iron  rings  on  the  drum  there 
were  five,  and  the  mode  of  causing  the  necessary  drag  is  somewhat  similar 
to  that  introduced  in  the  Shallenberger,  only  the  fans  were  so  constructed 
that  as  the  speed  increased  they  would  close  up,  thus  reducing  the  exposed 
surface. 

The  Thomson  meter  is  simply  a  motor  without  iron,  and  is  somewhat  of 
a  departure  from  the  rest  of  alternating  current  meters,  as  it  is  not  a  current 
meter,  but  a  power  or  watt  meter,  and  will  record  equally  as  well  on  both 
alternating  and  continuous  currents.  Its  construction  is  quite  similar  to  the 
ordinary  shunt  motor,  the  conditions  of  field  and  armature  being  reversed. 
The  inain  current  flows  through  the  field  and  the  armature  is  in  series  with 
a  high  non-inductive  resistance,  and  is  connected  across  the  mains.  There- 
fore the  meter  is  not  affected  by  variation  of  frequency.  An  accessory  coil 
of  fine  wire  is  introduced  in  this  meter,  as  in  the  Slattery,  which  is  so  ad- 
justed that  its  torque  is  just  sufficient  to  balance  friction,  and  as  the  arma- 
ture is  nicely  poised  the  meter  will  register  an  exceedingly  small  current. 
Therefore,  in  considering  the  principles  of  this  meter  both  friction  and  the 
accessory  coil  may  be  neglected.  Rotation  is  retarded  by  a  copper  disc  ro- 
tating between  the  poles  of  permanent  magnets.  The  resistance  is  directly 
proportioned  to  the  speed,  and  therefore  to  the  torque.  This  meter  proved 
itself  so  accurate  at  the  recent  meter  competition  in  Paris,  some  two  or 
three  years  ago,  that  it  succeeded  in  dividing  the  first  prize  of  10,000  francs 
and  a  gold  medal  with  the  Aron  clock  meter,  which  we  shall  consider  later  on. 

The  Edison  chemical  meter  ; — The  principle  upon  which  this  meter  oper- 
ates is  electrolysis,  and  in  its  original  form  consisted  of  two  copper  plates 
suspended  at  the  end  of  a  baUnce  and  dipping  into  a  solution  of  sulphate 
of  copper  ;  a  current  continually  traversing  the  liquid  in  the  same  direction 
caused  one  plate  to  gain  and  the  oihi-r  to  lose  in  weight,  the  result  being  that 
after  a  certain  quantity  has  been  deposited  on  one  plate  the  balance  swings 
over  ;  in  doing  so  it  reverses  the  current  and  registers  a  unit  on  the  counting 
mechanism  ;  as  the  current  now  flows  in  the  opposite  direction  the  lighter 
plate  gradually  gains  in  weight,  so  the  balance  swings  over  again,  and  so 
the  action  goes  on.  This  method  of  making  the  chemical  meter  register 
the  quantity  of  current  consumed  automatically,  although  highly  ingenious, 
was  abandoned,  as  the  element  of  friction  was  introduced  to  such  an  extent 
as  to  make  the  meter  unreliable.  The  present  form  of  the  Edison  chemica 
meter  bears  little  or  no  resemblance  to  the  former  one,  except  that  it  de- 
pends upon  the  same  principle  for  its  operation.  Zinc  plates  and  a  solution 
of  zinc  sulphate  are  used  in  this  meter.  A  resistance  of  German  silver  is 
interposed  in  the  lamp  circuit,  which  shunts  only  a  small  proportion  of  the 
current  through  the  meter.  In  the  old  style  of  this  type  the  exact  amount 
is  i-975th  part  of  the  total  current,  or  practically  speaking  the  i-iooolh  part 
is  shunted  through  the  cell,  which  is  placed  in  this  shunt  circuit,  and  the 
rate  at  which  the  zinc  is  deposited  on  the  negative  from  the  positive,  is  in 
direct  proportion  to  the  current  consumed.  The  positive  plate  is  weighed 
before  being  placed  iu  the  cell  with  the  negative  plate,  and  after  the  cell  has 
been  in  seivice  for  a  stated  time  it  is  replaced  by  a  new  one  and  the  old 
one  returned  to  the  station  to  be  weighed  over  again  to  find  out  how  much 
the  positive  plate  has  lost.  The  French  metric  system  is  used  in  weighing 
these  plates.  One  amp.  of  current  will  deposit  1224  milli-grammes  of  zinc 
in  one  hour,  therefore  it  is  only  necessary  to  multiply  the  amount  the  posi- 
tive has  lost  by  975,  and  divide  by  1224,  which  will  give  the  number  of  am- 
peres ;  but  a  shorter  way  of  doing  this  is  to  multiply  the  loss  by  a  con- 
venient constant,  which  will  give  you  the  amount  in  dollars  and  cents. 
This  meter  is  affected  by  changes  of  temperature,  and  to  compensate  for 
this  a  coil  of  very  fine  wire  is  inserted  in  the  shunt  circuit  (which  is  called 
the  compensating  coil).  As  the  resistance  of  all  metal  solutions  increases 
as  the  temperature  falls,  and  decreases  as  the  temperature  rises,  and  as  the 
effect  of  the  temperature  on  a  coil  of  fine  wire  is  exactly  the  reverse,  the 
compensating  coil  is  so  proportioned  that  as  soon  as  the  resistance  of  the 
cell  increases  from  a  fall  in  temperature,  the  resistance  of  the  fine  coil  of 
wire  decreases  in  the  same  proportion,  so  that  no  matter  what  the  state  of 
the  temperature  is,  the  resistance  of  the  shunt  circuit  is  always  the  same. 
Another  drawback  of  this  meter  is,  that  the  cells  are  liable  to  freeze  in  cold 
weather,  and  to  overcome  the  above  defect  a  very  ingenious  device  has 
been  introduced  called  a  "  thermostat,"  which  automatically  lights  a  lamp 
if  the  temperature  falls  below  27°,  and  which  consists  of  two  thin  strips  of 
metal — one  of  brass  and  the  other  of  iron — riveted  together.  The  co- 
efficient of  expansion  of  these  two  metals  is  not  the  same  ;  as  brass  contracts 
quicker  than  iron  it  has  a  tendency  to  curve  or  bend  the  strip,  and  in  doing 
so  makes  contact  and  lights  the  lamp,  immediately  upon  which  the  sur- 
rounding air  is  heated,  and  the  strip  expands,  breaking  the  circuit.  This 
action  goes  on  as  long  as  the  temperature  is  below  32°,  as  the  solution 
freezes  at  27°,  and  it  is  always  good  practice  to  allow  4  or  5°  for  the  safe 
working  of  the  thermostat.  The  zinc  plates  go  through  a  regular  process 
before  they  can  be  used  again.  After  being  returned  to  the  station  and 
reweighed,  they  are  ground  to  a  clean  surface,  amalgamated,  dried,  scraped 
with  an  engraver's  scraper,  and  about  one  inch  of  the  copper  rod  and  the 
top  of  the  plate  is  painted  with  asphalt  varnish  ;  it  takes  a  plate  from  36  to 
48  hours  to  go  through  the  above  process.  The  size  of  the  plates  in 
this  meter  increase  in  proportion  to  the  capacity,  so  that  in  a  200  It.  meter 
the  plates  reach  a  size  which  is  very  awkward  to  handle  ;  it  is  somewhere 
in  the  neighborhood  of  6^in.  long,  3in.  wide,  and  5-i6in.  in  thickness. 
Take  eight  such  plates,  four  glass  cells  which  are  capable  of  holding 
quarts  each  of  solution,  and  one  gains  an  idea  of  what  it  means  to  change 
a  number  of  these  meters,  especially  if  they  are  any  distance  from  the 
station.  In  view  of  the  above  facts  one  wonders  how  the  Edison  meter  ever 
came  to  be  used  to  the  extent  it  was.  The  reason  is  however  not  far  to  seek, 
for  at  the  time  they  were  placed  on  the  market  there  was  practically  no  re- 
liable meter  to  compete  with  it  for  straight  currents,  and  station  managers 
were  only  too  glad  to  accept  anything  in  the  metering  line,  as  the  flat  rate 
or  contract  policy  which  was  in  vogue  was  the  ruination  of  a  good  many 
companies.  The  only  point  in  favor  of  the  Edison  chemical  meter  is,  that 
if  properly  operated  it  will  return  exceedingly  accurate  results.  For  labora- 
tory work  they  are  splendid,  but  if  used  to  any  extent  they  are  extremely 
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expensive  to  operate  and  very  cumbersome.  The  latest  style  of  Edison 
chemical  meter  is  a  decided  improvement  on  the  old  style,  but  even  now 
they  leave  a  great  deal  to  be  desired.  The  plates  for  all  size  meters  are  of 
uniform  size — about  1  +  2x5-16.  The  German  silver  shunt,  instead  of  being 
so  proportioned  as  to  shunt  the  1-975  °f  '''^  'o'^^  amount  consumed  through 
each  size  of  meter  (or  having  the  same  ratio),  has  a  different  ratio  for  each 
size — that  is  to  say,  if  in  a  6ft.  meter  the  shunt  shunts  the  1-975  P'"''  of  the 
current  consumed  through  the  cell,  in  a  12ft.  meter  the  shunt  will  only 
shunt  the  1-1950  part  through  the  cell  ;  by  making  this  important  change 
the  plates  and  cells  are  all  of  one  size.  The  result  is  reached  by  multiplying 
the  loss  by  a  different  constant  for  each  size.  The  successful  operation 
of  this  meter  depends  upon  a  good  many  conditions.  The  water  for  the 
solution  must  be  the  purest  water  obtainable  ;  it  should  be  distilled,  and 
the  next  best  thing  is  melted  ice.  The  salts  must  be  chemically  pure. 
Great  care  must  be  taken  to  get  the  positive  plate  in  the  positive  clip.  This 
is  found  out  by  using  a  piece  of  paper  soaked  in  potassium  iodide  and  in 
passing  a  current  through  it.  If  a  brown  mark  is  left  it  is  the  positive,  if  no 
mark  is  left  on  the  paper  it  is  the  negative.  Allowance  must  be  made  for 
oxidation  also. 

The  Aron  clock  meter,  although  little  known  in  this  country,  is  used  quite 
extensively  on  the  other  side,  and  consists  of  two  distinct  clocks — one  is  of 
the  ordinary  kind  of  every  day  clock  which  oscillates  regularly,  and  the 
other  has  a  permanent  magnet  at  the  extremity  of  its  pendulum,  a  coil  of 
wire  in  series  with  the  working  circuit  surrounding  it,  which  carries  the  cir- 
cuit to  be  measured.  The  effect  of  this  coil  either  retards  or  accelerates  the 
movement  of  the  pendulum  according  to  the  direction  of  the  current.  If 
there  is  no  current  passing  through  the  coil  the  two  clocks  run  in  unison, 
but  immediately  one  is  retarded  or  accelerated  the  difference  in  speed  is  regis- 
tered in  electrical  units  by  a  differential  speed,  counting  mechanism.  This 
meter  may  be  used  for  registering  alternating  currents  by  substituting  a  coil 
of  fine  wire  in  place  of  the  magnet.  These  clocks  have  to  be  wound  up 
every  two  weeks,  and  are  found  to  give  very  good  results. 

The  Oulton  and  Ednionston  meter  is  upon  the  same  principle  as  the 
Aron,  and  consists  of  two  tortion  pendulums  instead  of  two  gravity  pendu- 
lums, which  are  actuated  by  the  twisting  of  a  fine  wire  ;  one  pendulum 
carries  permanent  magnets,  and  underneath  are  two  copper  rods  carrying 
the  current  to  be  measured  ;  the  effect  of  the  current  is  the  same  as  in  the 
Aron  meter.  The  superiority  of  this  meter  over  the  Aron  is,  that  having 
tortion  pendulums,  it  will  run  much  slower  and  therefore  does  not  need  to 
be  wound  up  so  often. 

The  very  latest  syle  of  alternating  current  meter  is  due  to  the  ingenuity  of 
Messrs.  Wright  and  S.  Z.  Ferranti,  and  consists  of  two  vertical  electro 
magnets,  the  pole  pieces  of  which  are  drawn  out  into  peculiar  curved  horns, 
so  to  speak.  Around  the  horns  are  wrapped  at  intervals  thin  copper  bands. 
Between  the  horns  or  pole  pieces  is  placed  a  light  copper  wheel  attached  to 
a  spindle,  to  which  are  attached  light  mica  vanes  to  cause  the  necessary 
drag.  The  current  passes  through  the  electro  magnets  and  causes  lines  of 
force  to  traverse  from  one  horn  to  another.  The  passage  of  these  magnetic 
lines  of  force,  however,  through  the  copper  bands,  tends  to  induce  momen- 
tary currents  in  them,  and  these  momentary  currents  tend  to  obstruct  the 
passage  of  the  magnetic  lines  of  force  which  do  not  all  traverse  the  pole- 
pieces  at  its  tip  by  puff  out,  so  to  speak,  at  every  band  of  copper,  and  induce 
currents  in  the  copper  wheel  which  causes  it  to  be  repelled  and  continuously 
rotated.  The  wheel  actuates  the  usual  counting  gear.  Of  course  this 
meter  will  only  register  alternating  currents. 

The  Forbes  meter  is  based  upon  the  heating  effect  of  the  current  ;  there- 
fore the  meter  can  be  made  without  any  appreciable  self-induction,  and 
can  be  used  for  both  straight  and  alternating  currents.  It  consists  of  two 
concentrix  copper  rings  bridged  across  by  a  number  of  fine  wires. 
The  current  enters  one  ring  and  leaves  by  the  other,  passing  through  all  of 
the  wires  in  parallel,  the  resistance  offered  by  the  wire  being  about  i-ioo  of 
an  ohm.  A  number  of  air  fans  are  placed  over  the  fine  wires  inclined  at  an 
angle  of  45°  to  the  horizontal.  As  soon  as  the  wires  become  heated  by  the 
passing  current  the  surrounding  air  is  heated,  so  that  a  continual  upward 
current  of  air  is  maintained  during  the  whole  time  that  the  current  is  flow- 
ing— the  strength  ot  the  air  current  varying  of  course  with  the  extent  to 
which  the  wires  are  heated.  The  steel  pinion  supporting  the  fans  is  geared 
into  a  train  of  wheels  which  records  the  number  of  revolutions  in  the  usual 
manner.  It  will  be  readily  apparent  that  since  the  force  which  causes  the 
rotation  is  so  feeble,  the  slightest  friction  would  be  inadmissable,  and  the 
whole  of  the  moving  parts  must  be  extremely  light  and  delicate.  Beautiful 
as  the  principle  is,  it  is  feared  that  it  would  be  difficult  to  develop  it  into  a 
practical  meter.  Like  a  great  many  other  meters  which  have  appeared 
from  time  to  time,  in  theory  they  work  like  a  charm,  but  in  practice  they 
fail  to  come  up  to  expectations. 


ELECTRIC  MOTORS. 


AN  ELEMENTARY  EXPLANATION  AT  THE  REQUEST  OF  .SEVERAL 
OF  OUR  READERS. 

It  will  probably  be  more  easily  tinderstood  if  we  assume  to 
have  a  permanent  magnet  for  the  fields  of  our  motor,  which  has 
the  horseshoe  form,  and  the  armature  for  the  present  will  be  a 
straight-bar  magnet  whose  polarity  we  can  reverse  at  will. 
These  are  shown  in  Fig.  i.  We  know  from  experiments  with  a 
horseshoe  magnet  and  a  compass  that  the  north  pole  of  the 
needle  will  follow  the  south  pole  of  the  magnet,  while  the  south 
pole  of  the  needle  will  be  repelled  by  the  south  pole  of  the  mag- 
net, and  this  is  our  starting  point.  Starting  with  our  pivoted-bar 
magnet  (which  we  will  call  the  armature)  in  the  position  shown 
we  can  readily  see  that  the  north  pole  of  the  armature  will  be 
attracted  by  the  south  pole  of  the  magnet,  while  the  other  poles 
are  similarly  attracted,  and  as  the  similar  poles  repel,  all  the 
forces  act  to  turn  the  armature  as  shown  by  the  arrow. 

When  the  armature  has  turned  so  as  to  lie  at  right  angles  to 
this  position,  as  shown  by  the  dotted  lines,  we  see  that  it  will 
move  no  further  with  its  polarity  As  it  is  in  the  position  to  be  at- 
tracted most  strongly,  and  there  are  no  repelling  forces  at  work. 
This  gives  the  shortest  path  to  the  lines  of  magnetic  force  which 
are  supposed  to  flow  from  the  noith  pole  of  the  magnets  back  to 
south  pole  and  so  continue,  and  as  the  shortest  magnetic  path  is 
always  the  earliest  travelled,  this  is  in  its  strongest  position,  as 
fewer  of  the  lines  are  scattered  in  the  air.  If,  now,  our  armature 
is  a  permanent  magnet,  it  will  remain  here  and  refuse  to  turn 
except  with  outside  force,  aud  for  that  reason  we  must  have  it  so 
that  we  can  nvake  it  changeable,  and  in  practice  electro-magnets 
are  used  in  places  where  this  is  necessary. 


Fig. 


Considering  that  we  can  change  the  polarity  of  the  artnature 
at  will,  we  will  now  reverse  it,  and  as  the  momentum  has  carried 
it  slightly  past  the  center,  we  find  that  the  poles  are  now  repel- 
lant  and  tend  to  make  a  h.alf  revolution  until  they  have  their 
poles  arranged  as  before,  north  to  south  and  south  to  north. 
From  this  we  can  readily  see  that  if  we  reverse  the  polarity  of 
the  armature  twice  every  revolution,  just  as  it  passes  the  center 
of  the  pole  piece,  we  can  get  a  continuous  rotary  motion,  al- 
though it  will  be  readily  seen  in  this  case  the  power  will  he  far 
from  uniform,  as  there  are  two  points  of  maximum  strength  and 
two  of  minimum,  the  former  when  the  armature  is  just  midway 
between  the  poles  as  in  the  first  position  and  the  latter  when  as 
shown  by  dotted  lines.  By  making  an  armature  with  numerous 
poles,  as  in  a  coarse-toothed  gear,  and  having  each  tooth  wound 
with  wire  from  a  battery  to  form  poles,  we  might  get  a  uniform 
pull  as  there  would  be  part  of  them  at  maximum  and  part  at 

minimum  strength  all  the  time. 
But  we  will  now  abandon  this 
idea,  and  go  into  the  electric 
motor  as  U  really  is.  We  have 
used  the  magnets  as  their  action 
is  familiar  to  all,  but  in  every- 
day piactice  we  employ  a  differ- 
ent theory  and  process. 

It  is  well  known  that  by  wind- 
insj  a  soft  iron  bar  with  insulated 
wire  and  passing  current  through 
it  we  make  a  magnet  much 
stronger  than  any  steel  or  per- 
manent magnet.  This  we  call 
an  electro-magnet,  and  by  siinply 
reversing  the  direction  of  the 
current  passing  through  it  we 
reverse  its  polaiity,  so  we  have 
it  under  entire  control. 

We  make  our  field  magnets  of 
soft  iron  or  soft  steel,  and  wind 
them  as  before  stated  in  order  to 
get  a  very  strong  magnet,  and 
for  the  armature  we  use  soft  iron  (formed  of  thin  sheets  or  disks 
of  iron  separated  by  paper,  called  laminations),  and  have  our 
winding  outside  of  this.  But  instead  of  relying  upon  the  mag- 
netism of  the  core  and  the  attractions  of  the  field  as  generally 
supposed  and  as  our  first  illustration  would  show,  we  merely  use 
the  iron  core  to  help  the  lines  of  force  across  the  space  between 
the  pole  spaces  and  to  concentrate  them  instead  of  having  them 
scattered  in  space.  It  is  found  that  a  loop  of  wire  having  a  cur- 
rent passing  through  it  will  tend  to  .set  itself  at  right  angles  to 
the  lines  of  magnetic  force  when  placed  in  their  path  as  it  is  in 
the  case  of  the  armature  between  the  pole  pieces.  It  is  upon 
this  law,  that  the  action  of  motors  is  based,  as  the  polar  arma- 
ture is  not  nearly  as  efficient  in  action  as  the  other. 

The  law  is,  that  any  loop  of  wire  carrying  a  current  will  set 
itself  so  as  to  enclose  the  greatest  number  of  magnetic  lines,  and 
this  is  at  right  angles  to  the  lines  of  force.  The  direction  which 
the  loop  will  take  in  moving  to  enclose  the  greatest  number  of 
lines  depends  upon  the  direction  of  the  current  through  it,  and 
this  gives  us  control  of  the  motor  by  making  it  revolve  in  the 
direction  we  wish,  according  to  the  direction  we  send  current 
through  it. 

The  different  loops  on  the  armature  are  brought  out  to  separ- 
ate copper  bars,  insulated  from  each  other,  and  altogether  form- 
ing a  cylinder  or  commutator,  as  it  is  called,  on  which  the 
brushes  conveying  the  current  rest.  As  the  segments  pass  un- 
der the  brushes  the  coils  connected  with  them  receive  current 
and  tend  to  set  themselves  at  right  angles  as  before  stated,  and 
when  they  have  reached  this  they  pass  from  under  the  brushes 
and  the  next  coil  receives  the  current  and  proceeds  in  the  same 
manner. 

This,  in  simple  language,  is  the  operation  of  the  electric  motor 
of  to-day,  and  it  was  deemed  best  to  use  the  magnetic  illustra- 
tion at  first  as  most  people  are  familiar  with  that,  but  the  other 
is  not  so  far  different  from  it  except  in  making  a  more  powerful 
motor  than  is  possible  by  depending  solely  upon  the  magnetic 
attraction  of  metals. 

In  another  paper  we  may  go  into  more  detail  in  this  matter, 
and  give  more  attention  to  the  regulation  of  motors  and  to  that 
bugbear  of  the  student — counter-electro-motive  force. — Ameri- 
can Mechanic. 


MONTREAL  JUNIOR  ELECTRIC  CLUB. 

The  Montreal  Junior  Electric  Club,  whose  meetings  have  been 
discontinued  during  the  summer  months,  will  hold  their  first 
meeting  on  Sept.  3rd  inst.,  at  No.  6  Richmond  Avenue,  when 
arrangements  are  to  be  made  for  their  work  during  the  coming 
winter.  The  Club  will  hold  a  regular  meeting  every  Monday 
evening  at  S  p.  m.,  until  further  notice.  Any  person  wishing  to 
become  a  member  of  this  club  may  do  so  by  sending  in  their 
application  to  Mr.  E.  W.  Sayer,  No.  6  Richmond  Ave.,  Montreal. 


EVERY  PAST  CONVENTION  OF  THE  CAN.VDI.VN  ELECTRICAL 
ASSOCIATION  HAS  BEEN  A  SUCCES.S.  THE  COMING  ONE  IN 
MONTREAL  PROMISES  TO  HE  NO  EXCEPTION  TO  THE  RULE. 


io8 
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NEW  CHIMNEY  AT  TORONTO  RAILWAY  COMPANY'S 
POWER  HOUSE. 

We  present  to  our  readers  herewith  an  illustration  of  what  is 
claimed  to  be  the  tallest  chimney  in  Canada,  its  height  being 
250  feet.  It  has  recently  been  completed  at  the  power  house  of 
the  Toronto  Railway  Company,  under  superintendence  of  Mr. 
James  Hill,  and  was  commenced  during  the  early  part  of  last 
March.  Excavations  were  made  to  a  depth  of  18  feet,  at  which 
point  solid  rock  was  struck.  The  concrete  foundation,  40  feet 
square,  is  built  on  the  rock,  and  was  tapered  up  until  it  stood  24 


Chimney  at  Toronto  Railway  Company's  Power  House. 

feet  square  at  the  surface  of  the  ground,  where  the  chimney 
proper  was  begun.  For  the  first  50  feet  the  chimney  is  square, 
the  top  which  is  18  feet  3  inches  in  diameter,  being  capped  with 
cast  iron.  The  inside  diameter  is  12  feet.  A  ladder  made  of 
U-shaped  irons  is  provide  i  as  a  means  of  ascending,  the  ends  of 
the  irons  being  anchored  in  brick.  The  smoke  from  10,000 
horse-power  of  boilers  can  easily  be  carried  by  this  chimney. 
An  excellent  view  of  the  City  of  Toronto  is  afforded  from  its 
pinnacle. 


THE  ALDERMAN'S  DREAM. 

The  alderman  dreamed  that  he  was  dead  and  with  great  fear 
and  trembling  he  stood  before  the  pearly  gates,  and  knocked 
ever  so  timidly. 

"  Come  into  the  ante-room,"  said  a  voice. 

The  alderman  obeyed  with  the  same  alacrity  he  had  always 
shown  when  on  earth  he  was  called  into  the  ante-room  to  partici- 
pate in  a  star  chamber  session.  Then  he  saw  an  immense  pair  of 
scales  and  the  clerk  of  the  court  dressed  in  white,  with  a  pen 
interrogation  pointed  behind  his  ear.  He  trembled,  for  he  re- 
alized that  his  time  had  come  for  weighing  in,  and,  as  he  carried 
no  weights  in  his  pockets,  he  might  be  found  wanting. 

"  Where  do  you  come  from  ?"  thundered  a  voice,  now  no  longer 
mild. 

"  From  London,  Ontario,"  replied  the  quaking  alderman,  as 
he  thanked  his  lucky  star  that  it  was  not  Hamilton,  for  in  that 
case  he  would  not  have  stood  any  show  at  all. 

"  What  was  your  course  on  the  electric  railway  question  ?" 

The  alderman's  conscience  smote  him,  yet  he  managed  to  re- 
ply, "  I  wanted  cheap  fares." 

"  Is  that  all?" 

Was  that  all  !  The  alderman  was  going  to  laugh  outright, 
but  he  remembered  where  he  was.  "  No,"  he  replied.  "  I  want- 
ed a  percentage." 

The  clerk's  pen  was  working  like  lightning.    '"What  else  ?" 

"  Mileage,"  answered  the  alderman,  unabashed  and  beginning 
to  feel  at  home. 

The  man  with  the  pen  was  looking  black  and  putting  down 
marks  equally  sombre.  "  What  else  do  you  want,  pray  ?  "  He 
was  sarcastic  now. 

"The  company  to  supply  the  paving  material." 

"Go  on." 

"  And  to  supply  all  labor." 
"Yes." 

"  And  pave  or  repave  whenever  the  city  said  so." 
■  "  Anything  else." 

"  Well  yes.  I  wanted  the  line  to  run  past  some  promising  real 
estate  that  I  owned.    Of  course  it  meant  crossing  several  rail- 


road tracks,  but  then  you  know  it  would  have  increased  the 
value  of  my  property." 

"  Nothing  else,  I  suppose  !"  asked  the  white-robed  scribe  as 
he  prepared  to  east  up  accounts. 

"  Hold  on,"  cried  the  alderman,  as  his  bosom  swelled  with 
conscious  pride,  "we  wanted  the  company  to  employ  only  home 
labor,  and  work  their  men  only  ten  hours  a  day." 

"  Did  you  do  that  because  of  your  love  for  the  working  men, 
or  for  votes  ?  " 

The  alderman  was  candid.  He  knew  it  was  a  not  time  for 
levity.    "  Votes,"  he  replied  as  he  hung  his  head. 

"Look  here,  aldeiman,"  spoke  up  the  book-keeper,  "you 
want  neither  heaven  nor  earth.  First  elevator  to  the  left  going 
down.    Next  !  " 

And  the  alderman  woke  to  find  the  council  in  fuil  session. — 
London,  Ont.,  Advertiser. 


RAIL  WELDING. 

Every  street  railway  man,  says  the  Street  Railway  Gazette, 
will  feel  an  interest  in  the  experiments  now  being  tried  in  elec- 
trical rail  welding.  Aside  from  the  supposed  advantages  which 
it  will  give  IS  against  electrolysis,  it  will  have  inherent  advan- 
tages of  no  mean  import.  Could  we  have  a  continuous  rail  the 
item  charged  to  depreciation  on  the  books  of  the  company  would 
certainly  be  divided  by  half.  The  comfort  of  the  passengers 
would  be  increased  twofold,  and  the  traffic  would  on  this  account 
be  largely  increased.  Greater  speeds  would  be  possible  with 
the  same  factor  of  safety  and  a  lower  factor  of  expense.  The 
first  company  to  realize  all  these  benefits  to  their  fullest  extent 
will  undoubtedly  be  the  Nassau  Street  Railway  Company  of 
South  Brooklyn,  whose  operations  in  the  rail  welding  line  were 
illustrated  and  described  in  a  recent  issue  of  the  Gazette.  It  is 
contemplated  to  weld  something  over  30  miles  of  track — all  in 
Kings  County,  and  over  the  whole  of  which  one  may  ride  for  a 
single  fare.  The  Nassau  Company  evidently  means  business, 
as  it  is  sparing  no  expense  to  make  their  roadbed  the  best  that 
can  be  made.  Among  other  extraordinary  expenses  that  they 
are  putting  themselves  to  is  the  rail  welding,  which  we  under- 
stand costs  them  $3  per  weld  for  the  welding  alone.  Now,  at  $3 
per  weld  the  extra  expense  for  this  alone  will  amount  to  over 
$10,000  per  mile.  However,  if  the  welded  rail  proves  a  success 
this  will  be  money  well  invested,  and  will  pay  for  itself  over  and 
over  again  in  a  few  years  in  the  lessened  wear  and  tear  of  rolling 
stock  and  track. 


SPARKS. 

It  is  estimated  that  the  Winnipeg  Electric  Street  Railway  carried  393,000 
passengers  during  Exhibition  week. 

The  employees  of  the  Montreal  Street  Railway  Company  held  their  annual 
picnic  at  Sohmer  Park  on  Thursday  and  Friday,  the  29th  and  30th  of  last 
month. 

Mr.  Wm.  Hossack  has  been  elected  president  of  the  Quebec  Street  Rail- 
way in  place  of  the  late  Mr.  St.  Michel,  and  Mr.  Gaspard  Lemoine  succeeds 
Mr.  Hossack  as  vice-president. 

The  Montreal  Street  Railway  Company  have  recently  placed  on  their 
lines  special  smoking  cars  for  the  accommodation  of  smokers.  They  are 
said  to  be  well  patronized  and  appreciated. 

It  is  reported  that  the  Canadian  Pacific  Railway  proposes  to  use  elec- 
tricity for  moving  its  trains  over  the  Rocky  Mountain  division  of  the  line. 
The  method  is  to  be  tried  first  at  Kicking  Horse  Pass. 

The  City  and  Suburban  Street  Railway  Co.  has  agreed  to  accept  a  bonus 
of  $5,000  from  the  Town  Council  of  Weston,  Ont. ,  for  the  extension  of 
their  line  from  Toronto  Junction  to  that  town.  A  by-law  will  be  submitted 
to  the  ratepayers  at  an  early  date  authorizing  the  Council  to  grant  the  bonus. 

The  City  Council  of  Guelph,  Ont.,  has  granted  a  30  years'  franchise  to 
Mr.  George  Sleeman  for  the  construction  of  an  electric  railway  along  the 
streets  of  that  city.  The  necessary  legislation  will  be  obtained  as  soon  as 
possible,  and  work  will  be  commenced  early  next  sprmg.  It  is  probable 
that  the  line  may  be  extended  to  connect  with  the  Gait  and  Preston  electric 
railway. 

The  Belt  Line  Railway  Company,  of  Montreal,  are  making  preparations 
to  proceed  with  their  projected  line.  The  route  for  the  eastern  section  of  the 
island  is  already  surveyed,  which  will  be  the  first  to  be  constructed.  The  line 
will  start  at  Hochelaga,  follow  the  shores  of  the  island  to  Sault  au  RecoUet, 
and  then  make  a  cut  across  the  island  to  the  C.  P.  R.  tracks  at  Hochelaga. 
The  elevated  railway  through  the  city  will  be  built  the  last  of  all. 

It  has  been  reported  duiing  the  past  month  that  the  Grand  Trunk  belt 
lii  e  around  the  city  of  Toronto  would  shortly  be  converted  into  an  electric 
road,  and  that  arrangements  were  being  made  for  the  change.  It  is  learned 
from  Mr.  Edmund  Wragge,  the  local  manager,  that  the  company  has  been 
considering  the  question  but  no  decision  has  as  yet  been  arrived  at,  owing 
to  the  great  difficulty  in  adopting  the  electric  system  on  account  of  the 
numerous  trains  between  the  Union  Station  and  the  Don. 

The  Toronto  Railway  Company  have  lately  put  in  operation  three  electric 
street  sprinklers,  consisting  of  tanks  holding  from  2.800  to  3,000  gallons  of 
water,  and  which  will  sprinkle  without  refilling,  about  ten  miles  of  track. 
Only  one  track  is  sprinkled  at  a  time  ;  thus  the  sprinkler  does  not  require 
to  be  shut  off  when  passing  a  car  on  the  opposite  track.  The  city  supplies 
water  to  the  sprinklers  free  of  charge.  The  tanks  are  filled  in  about  five 
minutes  time,  from  large  hydrants  specially  placed  for  the  purpose  at  the 
ends  of  the  street  railway  lines.  The  width  of  roadway  sprinkled  is  about 
16  and  one  half  feet.  Eighty  miles  of  track  per  day  are  sprinkled  ;  each 
route  being  sprinkled  four  times  per  day. 
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We  manufacture  only  the  most  modern  and  perfect  machinery,  and 
our  standard  of  workmanship  is  the  highest. 

We  have  just  issued  new  illustrated  catalogues  on 
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TRADE  NOTES. 

The  London  Machine  Tool  Company  recently  made  a  ten-ton  fly-wheel 
for  the  new  water  works  pumps  at  Springbank. 

Messrs.  Wm.  Kennedy  &  Sons,  of  Owen  Sound,  have  shipped  $to,ooo 
worth  of  machinery  and  castings  for  the  lock-gates  at  Sault  Ste.  Marie. 

We  learn  that  it  is  the  intention  of  a  well-known  American  company  to 
establish  in  Canada,  shortly,  a  factory  for  the  manufacture  of  accumulators. 

The  Canadian  General  Electric  Co.  have  recently  received  from  the 
Toronto  Railway  Co.  a  contract  for  1,200  h.  p.  generator.  The  machine 
will  weigh  about  50  tons. 

The  Bertram  Engine  Works  Company  have  recently  erected  in  the  power 
house  of  the  Toronto  Railway  Company  a  large  engine  of  1,000  horse 
power,  valued  at  $25,000. 

Tlie  extensive  manufactory  of  the  Siemens-HaLske  Co.,  at  Chicago,' was 
burned  during  the  past  month.  The  company  have  secured  other  premises 
and  will  as  soon  as  possible  resume  business  on  a  larger  scale  than  before. 

Messrs.  John  Starr,  Son  &  Co.,  of  Halifax,  Nova  Scotia,  have  issued  a 
new  catalogue  of  convenient  size  giving  illustrations  and  full  particulars  of 
their  "  Unique"  telephones,  accompanied  by  a  number  of  testimonial  letters 
from  users  of  these  instruments. 

In  the  last  number  of  the  Electrical  News  the  statement  was  made 
that  the  town  of  Carleton  Place  had  withdrawn  its  offer  of  a  bonus  of 
$20,000  to  Messrs.  T.  W.  Ness  &  Co.,  of  Montreal;  It  has  since  been 
learned  that  Messrs.  Ness  &  Co.,  in  view  of  the  financial  difficulties  which 
they  have  recently  encountered,  requested  the  town  authorities  not  to  sub- 
mit the  bonus  by-law  to  a  vote  of  the  ratepayers  at  present. 

An  Ottawa  paper  describes  as  a  "  poem  in  car  architecture  "  a  new  car 
just  completed  by  the  Ottawa  Car  Co.  for  the  Toronto  and  Scarboro  Elec- 
tric Railway.  It  is  of  novel  design,  painted  in  enamel  white  with  peacock 
feathers  at  the  corners  and  gold  stars  for  a  border  line  on  the  panels.  The 
monogram  T.  &  S.  k.  is  worked  upon  each  vestibule.  The  interior  is  of 
elegant  finish  and  the  name  of  the  car  "  Lalla  Rookh  "  is  significant  of  its 
beauty  as  a  whole. 

As  will  be  seen  by  reference  to  our  advertising  columns,  a  new  electric 
concern  has  been  started  at  146  York  Street,  Toronto,  trading  under  the 
name  of  The  Jones  &  Moore  Electric  Co.  They  purpose  carrying  a  com- 
plete line  of  electric  supplies  and  machinery,  including  dynamos,  motors, 
transformers,  etc.  Particular  attention  will  be  paid  to  the  repairing  of  all 
kinds  of  electric  apparatus,  and  all  work  will  be  in  charge  of  competent  and 
experienced  men.  The  company  have  secured  the  agency  for  McDonough's 
electric  damper  and  pressure  regulator  for  steam  boilers,  something  entirely 
new  in  this  line,  and  they  have  letters  from  recent  purchasers  stating  that  a 
saving  of  from  9  to  14  per  cent,  has  been  effected  in  their  fuel  bill,  in 
addition  to  maintaining  a  steady  and  uniform  pressure,  so  desirable  to  all 
steam  users  ana  especially  electric  plants.  The  members  of  this  firm  have 
had  several  years  experience  in  the  electric  business,  and  we  anticipate  a 
prosperous  future  for  the  company  under  their  management. 


It  is  currently  reported  that  Mr.  Thomas  S.  Bell,  civil  and  hydraulic  engi- 
neer, has  been  engaged  by  local  capitalists  of  Hamilton,  Ont. ,  to  report  on 
the  possibility  of  utilizing  the  water  power  at  Chedoke  Falls  for  electric 
lighting  purposes. 
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SPARKS. 

The  Valley  Telephone  Co.  have  decided  to  ex- 
tend their  hne  to  Digby,  N.  S. 

A  new  telephone  line  has  been  put  in  operation 
between  Brockville  and  Athens,  Ont. 

The  Crossen  Car  Mfg.  Co.,  of  Cobourg,  Ont., 
are  building  new  work  shops,  at  a  cost  of  about 
$20,000. 

The  ratepayers  of  Bracebridge,  Ont.,  have  car- 
ried a  by-law  authorizing  the  Council  to  purchase 
an  electric  light  plant. 

The  Light  Heat  and  Power  Co. ,  of  Newmarket, 
Ont.,  are  said  to  contemplate  the  purchase  of  an 
incandescent  lighting  plant. 

The  contract  with  the  Hamilton  Light  and 
Power  Company  for  lighting  the  streets  by  elec- 
tricity has  been  renewed  for  another  year. 

The  town  council  of  Newmarket,  Ont.,  is  ask- 
ing for  tenders  for  electric  street  lighting  for  a 
term  of  five  years.  21  arc  or  100  incandescent 
lights  aie  required. 

The  annual  general  meeting  of  shareholders 
of  the  Great  North  Western  Telegraph  Company 
will  be  held  at  the  company's  offices  in  Toronto 
on  Wednesday,  the  26th  inst. 

The  Buckingham,  Que.,  council,  with  one  dis- 
senting member,  has  decided  to  submit  a  by-law 
to  the  ratepayers  to  raise  the  necessary  money 
to  purchase  an  electric  light  plant. 

Tlie  electric  light  plant  at  Port  Arthur,  Ont., 
owned  by  the  Port  Arthur,  Water,  Light  and 
Power  Co.  was  destroyed  by  fire  a  fortnight  ago. 
Steps  have  been  taken  to  install  a  new  plant. 

The  Canadian  General  Electric  Company  have 
secured  a  contract  to  furnish  the  Toronto  Railway 
Company  with  a  1,400  h.  p.  electric  power  gener- 
ator. This  will  be  a  mammoth  machine,  and 
,  will  weigh  not  less  than  50  tons. 
'  The  electric  railway  between  St.  Stephen,  N.  B., 
and  Calais,  Me. ,  is  nearing  completion.  The  wires 
have  been  strung  and  the  greater  part  of  the 
track  is  laid.  When  completed  the  promoters 
claim  it  will  be  one  of  the  best  equipped  roads  in 
Canada. 

At  Haute  Rieve,  on  Saturday,  August  25th, 
was  held  the  i6th  annual  Rhode  Island  clam  din- 
ner tendered  to  the  electrical  fraternity  by  the 
American  Electrical  Works.  As  on  former  occa- 
sions there  was  a  large  attendance  and  much 
enjoyment. 

At  the  annual  meeting  of  the  New  Brunswick 
Electric  Telegraph  Company  held  at  Rothesay, 
N.  B. ,  recently,  the  following  directors  were 
elected  :  C.  W.  Weldon,  president  ;  D.  C.  Daw- 
son, secretary  ;  T.  J.  Almon,  J.  J.  Tucker  and 
D.  M.  Sutherland. 

The  Vancouvpr  and  Westminster  Tramway 
Company  is  being  oftered  for  sale  by  tender  by  the 
Montreal  Safe  Deposit  Company.  Their  fines 
extend  throughout  the  City  of  New  Westminster, 
B.  C,  and  between  that  city  and  the  city  of  Van- 
couver.   The  date  limit  is  the  24th  of  November. 

The  council  of  the  village  of  Hintonburg,  Ont., 
will  shortly  submit  a  proposition  to  the  Ottawa 
Railway  Company  for  the  extension  of  their  line 
to  the  village.  As  the  right  of  way  is  yet  to  be 
secured  and  the  question  must  also  be  voted  on 
by  the  ratepayers, it  is  not  probable,  should  an 
agreement  be  reached,  that  the  work  of  construc- 
tion will  be  commenced  this  year. 

A  company  has  been  formed  at  Rat  Portage, 
Ont.,  to  develop  the  Assiniboine  water  power  at 
that  place  for  manufacturing  and  electrical  pur- 
poses. The  scheme  is  well  advanced,  and  an 
ofier  to  furnish  the  city  of  Winnipeg  with  5,000 
horse-power  will  be  submitted  to  the  council  at  an 
early  meeting.  The  electric  power  will  be  trans- 
mitted to  the  city  by  a  heavily  insulated  wire. 
The  distance  is  about  150  miles. 

Messrs.  W.  R.  Brock,  president  ;  F.  A.  Nich- 
olls,  general  manager;  George  A.  Cox,  R.  Jaftray, 
H.  P.  Dwight  and  Hugh  Ryan,  of  Toronto,  com- 
posing the  IBoard  of  Directors  of  the  Canadian 
General  Electric  Company  recently  made  a  visit 
of  inspection  to  the  company's  works  at  London. 
They  were  shown  over  the  premises  by  the  local 
manager,  Mr.  C.  B.  Hunt,  and  expressed  them- 
selves as  well  pleased  with  the  appearance  of  the 
works. 


The  Canadian  General  Electric  Company  are 
reported  to  have  issued  a  writ  to  recover  payment 
for  an  arc  and  incandescent  lighting  plant  sold 
a  year  or  two  ago  to  a  syndicate  of  citizens  of 
Port  Dover.  It  is  said  to  be  the  intention  of  the 
owners  of  the  plant  when  the  case  reaches  the 
courts,  to  set  up  as  their  defence  that  they  were 
induced  to  purchase  the  plant  on  representations 
made  to  them  by  the  sales  agent  that  a  certain 
water  power  situated  about  two  miles  from  the 
village  could  be  utilized  to  operate  the  plant  at  a 
trifling  expense  for  power.  Subsequently  the  pur- 
chasers employed  experts  to  examine  the  water 
power  and  they  have  reported  that  it  is  insuf- 
ficient for  the  purpose.  "The  case  will  probably 
turn  upon  whether  any  guarantee  was  given  in 
writing  to  the  purchasers  that  the  water  power  in 
question  was  available  and  adequate  to  operate 
the  plant.  In  the  absence  of  such  a  guarantee 
the  objection  to  making  payment  is  likely  to  be  set 
aside. 


POSITION  WANTED. 

A  first-class  Armature  Winder  and  Repairer,  with 
experience  of  g  years,  is  open  for  a  permanent  situation  ; 
good  steady  man  ;  best  of  references.  Address  "  J.  M." 
ir8  Sydenham  Street,  London,  Ont. 


SITUATION  WANTED, 

As  Machinist  or  Engineer ;  can  produce  good 
references  ;  strictly  temperate.  Address 
"D.  D." 

3  Disraeli  Place,  Delorimier  Ave. ,  Montreal. 


ENGi[iG  ~  Mi 

:  SUBJECTS  : 

I.  Plane  and  Solid  Geometry  \        No.  i  • 
II.  Mechanical  Drawing       /  Drawing  Cour.se. 

III.  Anthmetic  ~j 

IV.  Algebra  I  No.  2 

V.  Geometry  j     Mathematical  Course. 

VI.  Trigonometry  j 
VII.  Mechanics  ^y, 
VIll.  Steam  and  the  Engine  Vt^  „•  ■ 
IX.  Electricity  /Engineering  Course. 

Send  for  Circular  to 

CANADIAN  SGHOOLOFEN6INEERING 

Canada  Life  Building,  TORONTO,  ONT. 


If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware  merehants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 

J.  B.  McLEAN  CO.,  Ltd. 

PUBLISHERS 

10  Front  St.  E.       -  Toronto. 


FIRSTBROOK  BROS, 

Kinf/  St.  East,      -  TORONTO. 

MANUFACTURKKS  OF 

TOPPINS, 

SIDE.-BLOCKS 

AND  CROSS-flRMS. 


WRITK  KOK  I'AKTlrUl.AHS. 


ELECTRIC  AND^AS  LIGHTING 

Notice  is  hereby  given  that  the  time  for  receiving 
tenders  foi  electric  and  gas  lighting  and  electric  light 
plant  for  the  City  of  Toronto  has  been  extended  from 
the  rst  of  September  to  the  15th  of  September  next,  of 
which  all  persons  interested  are  requested  to  take 
notice. 

W.  T.  STEWART, 
Chairman  Committee  on  Fire  and  Light. 
Toronto,  August  25th,  1894. 


TENDERS  WANTED 


Tenders  will  be  received  by  the  undersigned  until 
SATURDAY  THE  15TH  OF  SEPTEMBER,  1894, 
for  furnishing 

ELECTRIC  LIGHT 

for  the  Town  of  Orangeville  for  a  term  of  three  or  five 
years.  The  contract  with  the  present  company  expires 
on  the  21st  of  October,  1894.  Further  information  can 
be  obtained  from  the  undersigned,  also  specifications 
and  form  of  tender. 

The  lowest  or  any  tender  not  necessarily  accepted. 

JAMES  MORRISON, 
Chairman  Street  Lighting  Committee. 
Orangeville,  August  21st,  1894. 


THE  MANUFACTURING  PLANT  AND 
STOCK,  ETC., 

—  of  the  — 


(LIMITED) 


FORSALE  BY TENDER 


Tenders  will  be  received  by  the  undersigned  until 
MONDAY,  SEPTEMBER  ioth,  at  12  o'olock  noon, 
for  the  purchase  of  the  manufacturing  plant  and  stock 
and  real  estate  of  the  estate  of  the  Reliance  Electric 
Mfg.  Co.,  Ltd.,  Waterford,  Ont,,  and  consisting  of  the 


following,  as  per  inventory  : — 

STOCK  AND  MACHINERY— 

Stock  in  foundry   $  1,503.84 

Stock  in  blacksmith  shop   307>4i 

General  electrical  supplies   4>574-35 

Electrical  apparatus  in  course  of 

construction,  and  wire   10,145.17 

Stock  In  warehouse  and  in  bond. . .  656.60 

Office  fixtures  and  furniture   613.50 

Stock  in  machine  shop   3jI4o.93 

Stock  of  coal,  wood,  etc   126.60 

Machinery   5,695.20 


$26,763.60 

REAL  ESTATE— 

Two-story  brick  factory  and  i}{ 

acres  land   8,000.00 


Total   $34,763.60 


TERMS— 25  per  cent,  cash,  and  balance  can  be  ar- 
ranged with  the  Assignee. 

For  particulars  apply  to  C.  S.  Scott,  28  James  St. 
South,  Hamilton,  Ont.,  or  on  the  premises,  Waterford, 
Ont. 

The  highest  or  any  tender  not  necessarily  accepted. 

C.  S.  SCOTT, 

Assignee. 


VULCANIZED  FIBRE  CO.  -x.«x.xs«.o ..... 
SOLE  MANUFACTUREBs  OF  JfARD  VULCANIZED  FIBRE 

In  S fleets,  Tubes,  Rods,  Sticks  and  special  shapes  to  order.  Colors,  Red,  Black  and  Grey. 

SEND  FOR  Catalogue  and  prices. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 
Factoru:  WILMINGTON,  DEL  OFFICE,:  14  DEV  SL,  NEW  YORK. 
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STUDY  ELECTRICITY  AT  HOME 

By  our  correspondence  method.    Thorough  instruction  with  Free  Apparatu.-;,  illustrated  in  July  issue  of  Canadian  Electrical  News.       Circulars  Free. 

 Scientific  Machinist,  S.  Water  St.,  Cleveland,  O  


Alternating  and  Continuous  Current 

Dynamos  -  Motors 

.  . .  AND  .  .  . 

Transformers 

GOIIPIEIE  INSIALIIITIONS  FOR  UGHI  OR  POWER  TRANSIIISSION 


Get  our  prices,  and  hear  what  we  have  to  say 
before  purchasing  elsewhere. 


F.  H.  SLEEPER  I  GO. 


GOIllCflOK,  QUE. 


PULLEYS 
SHAFTING 
HANGERS 


MACHINE 

MOULDED 
STEEL  RIM 
AND  GRIP 


#  Steel  Rim  Pulleys  are  practically 
^  unbreakable,  are  lighter  and  easier  on 

#  shaft,  and  cost  same  as  cast  pulleys. 

#  ANY  STYLE  FURNISHED  SPLIT 


TURNED  IN  ANY  LENGTHS  UP  TO  28  FEET. 
SAVING  COUPLINGS.     STEEL  OR  IRON. 
PERFECTLY  TRUE  AND  POLISHED. 
KEY  SEALED  WHEN  DESIRED. 

RING  OILING  AND  RESERVOIR  OIL   BEARINGS.  STANDS 
FOR   BEARINGS.     WALL   BOXES.       SPECIALLY  HEAVY 
PATTERNS  FOR  ELECTRIC  WORK.    OUR  SPECIAL 
FACILITIES  SECURE  YOU   LOW  PRICES 
AND    PROMPT  SHIPMENT. 


( 


BRANTFORD, 

CANADA 


)  WATEROUS 


For  indoor  lighting. 


THE  EXACT  ARC  LAMP 


NON-MAGNETIC 


Direct- Incandescent  or  Alternating  Circuits. 

IT  IS  WITHOUT  A  COMPETITOR  ON  ALL  CIRCUITS  SINGLY  OR  IN  SERIES. 


...  Do  Not  Fail  to  See  These  Lamps  Burning  ... 

^  IN   THE  ^ 

"GURNEY  BUILDING," 

^OTOTLtCD  KixiliiTDitiorL 

The  Gurney-Tilden  Co.,  Ltd.  .  J^^  £XACT  ARC  LAMP  CO.  of  Canada 

Sole  Manufacturers  | 


under  the  W.  E.  Irish  Patents. 


John  St.  North,  HAMILTON,  ONT. 


CORRESPONDENCE  SOLICIT  i-D. 


For  street  lighting. 
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Thomas  Ahearn.  Warren  Y  Soper. 

Contracting  Electrical  Engineers 

^        >h  ^ 


AHEARN  &  SOPER 


CANADIAN  REPRESENTATIVES  OF  THE 

Westinghouse  Electric  &  Mfg.  Go. 


Electric  Rail  way  Equipments  Complete.  Transformers. 
Celebrated  Shallenberger  Electricity  Meters. 
Sawyer-Man  Stopper  Lamps. 

Ahearn  Electric  Heaters  for  Direct  or  Alternating  Circuits. 
Long  Distance  Power  Transmission  a  Specialty. 


The  Westinghouse  Alternator  is  the  only  Alternator 
■  of  its  type  in  which  the  Armature  Coils  are  removable 
and  may  be  kept  in  stOCk.  Coils  are  lathe  wound,  thereby  securing 
the  highest  insulation.    All  armatures  are  iron  clad. 


FOR  ESTIMATES  AND  FURTHER  INFORMATION,  ADDRESS 

AHEARN  &  SOPER    -  OTTAWA 

Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  correspondinEf  with  Advertise-^ 
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ELECTRICITY 


FREE  APPARATUS 

Diplomas  Awarded.  Courses  in  other  trades,  all 
including  thorough  instruction  in  Mathematics  and 
Physics.  Send  for  FREE  Circular  stating  subject  you 
wish  to  study,  to  The  Correspondence  School  of  In- 
dustrial Sciences,  Scranton,  Pa. 


THE  GALVANIC  BATTERY  WORKS 


145  WELLINGTON  ST.  W. 


TORONTO 


*  SECOND-HAND  * 

ENGINES 

IN  GOOD  CONDITION, 
FOR  SALE  LOW 

60  H.P.  Corliss 


50 
60 
50 
25 


Automatic  Ball  (Amepican) 
"  Leonard-Ball 
"       Armington  &  Sims 
"  Westinghouse 


REPLACED  BY 


ROBB-ARMSTRONG  ENGINES 


ROBB  ENGINEERING  CO.,  Ltd. 

Amherst^   -    Nova  Scotia. 


HORIZONTAL  TYPE. 


Little  Giant  Turbines 

WATER  WHEELS  FOR  ALL  PURPOSES 

«ORIZONTf\L  OK  VERTlGflL. 

Water  Wheel  Governors,  Machine  Dressed  Gears, 
Pulleys,  Shafting,  Hangers,  Etc. 
Write  for  Catalogue  and  Gear  Lists, 

J.  G.  WILSON  &  Go.,  GLENORft,  Ont. 


Head  Offlee: 
LONDON. 


JAMES  LAUT, 

MANAGER. 


H.  KILLEY,  Consulting  Engineer, 

Subscribed  Capital,  $200,000. 


The  unexpected  gen- 
erally happens.  Don't 
trust  to  luck.  It  pays 
to  know  that  you  are 
right.  Have  your  boiler 
inspected  and  insured. 
Our  policy  covers  the 
lives  of  men  in  charge 
of  boiler,  without  any 
additional  charge. 


JOHN  FAIRGRIEVE,  Chief  Inspector. 
Full  Government  Deposit. 


ELECTRIC 
WATERWHEEL 
GOVERNOR 


PA  TENTED. 

Variations  in  speed  de- 
tected by  fast  running, 
sensitive  Goveinor  Balls. 
Gate  movement  instantly 
set  in  operation  by  elec- 
tric current.  Quick  and 
powerful  action. 


Write  for  particulars. 


WM.  KENNEDY 
&SONS 

Owen  Sound,  Ont. 


THE  CANADIAN  LOCOMOTIVE  &  ENGINE  CO.,  Ltd. 

KINGSTON,  -  ONTARIO. 


MANUFACTURERS  OF 


Locomotive,  Marine  and  Stationary  Engines 


Armington  &  Sims'  High  Speed  E.ngine  for  Electric  Light  Plant,  etc. 

NOTICE. 

The  Canadian  Locomotive  &  Engine  Co. ,  Limited,  of  Kingston,  Ontario,  have  the  exclusive  license 
for  building  our  Improved  Patent  High  Speed  Engine  for  the  Dominion  of  Canada,  and  are  fur- 
nished by  us  with  drawings  of  our  latest  improvements. 
Providtlnce.  R.  I.,  Nov.  i8th,  1889.  (Signed)        ARMINGTON  &  SIMS. 


THE 
HAZLETON 
BOILER. 

The 
Handiest, 
Safest, 
and 
Most 
Economical 
Boiler. 


"CYCLE"  CAS  ENGINE 

IMPULSE  EVERY  REVOLUTION  without 
a  separate  pump.    NO  SLIDE. 


Descriptive  Catalogues  of  the  above  on  application. 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 
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0 


PACKARD  •  TRANSFORMER 


I  The  Transformer  can 
i  be  cut  out  of  circuit  and 

c 

i  a  burned  out  fuse  re- 
i  placed  without  the  use 
of  any  tool  whatever . . 


NO  SHORT  CIRCUITS 

HIGHEST  EFFICIENCY 


NO  BURN  OUTS 


PERFECT  INSULATION 


SPLENDID  REGULATION 


«1- 


Your  trial  order  is  solicited,  and  if  any  Packard  Transformer  fails  to  give- ENTIRE 
satisfaction,  we  will  allow  full  credit. 

m  ■■  PACKARD  =  LAMP  =  CO 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 
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C.  W.  HENDERSON  ""facturerard  ConlracloL ELECTRICAL  SUPPLIES 


ESTIMATES  FURNISHED  FOR 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machin  ery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Batteries,  Doctors'  and  Dentists'  Electrical  j 
Apparatus  and  Machinery.  _ 
Electric  and  Gas  Fixtures. 
Electric  Fan  Motors. 

Somoff's  Fancy  and  Miniature  Incandescent  Lamps. 


44  Bleury  Street  ....... 

(CORNER  JURORS) 

'  ....  MONTREAL 


LAMKIN  PATENT 


STEAM  PIPE  AND  BOILER  COVERINGS 


Asbestos  Goods  Steam  Packings 

Cotton  Waste  Gaskets,  &e.,  &c. 

Largest. AND  Best  Assortment  in  Canada. 

Canadian  Mineral  Wool  Co.,  Ltd.     -     122  Bay  street,  Toronto. 

Montreal  Agent:  LEWIS  SKAIFE,  707  New  York;  Life  Building.  Telephone  2376. 


LONDON  MACHINE  TOOL  CO., 


manufacturers  ok 


Machinist  &.  Bi*ass  Finishers'  Tools 

A.  It.  WILLIAMS,  General  Aqent,  TORONTO,  ONT. 


It  is  no  longer  necessary  to  import  Carbon  Points. 

THE  PETERBOROUGH  CARBON  AND  PORCELAIN  CO. 

(Li]yri'X':E]r5) 

....  can  furnish  them  equal  to  any  in  the  world,  as  they  are  .... 

manufacturers  of 

Carbon  Points  for  all  Systems  of  Are  Light,  Battery  Plates,  Carbon  Brushes, 
AND  ALL  KINDS  OF  PORCELAIN  FOR  ELECTRICAL  AND  HARDWARE  LINES. 


OAK 

TANNED 


BELTING 


TORONTO 


THE  J.  G.  MCLAREN  BELTING  GO.  Montreal 


THE  BABCOCK  &  WILCOX 

WATER  TUBE  STEAM  BOILER 

;    ;    ;   IS  NOW  BUILT  IN    CANADA    :    :  : 
Suitable  for  all  purposes — Mills,   Electric  Lighting  and  Railways,  Heating,  Etc. 
O veir*  1,000,000   Hoi»se  F*o wei?  iix  mse 

Send  for  our  book.  Steam — Free  on  application.  -■^•'^  Full  information  and  Estimates  furnished 

Head  0;^ce ;  415  BOABD  OF  TRABB  BVIZDING,  3IONTBEAL. 


E.  C.  FRENCH-, 


General  flrgcnt  for  Canada 


BRf\NGfi   OFFIGB  :  DBSERONTO. 


.  N  UM  13 KR  •    of  the  Canadian  Electrical  Association. 


CANADIAN 


I  w  w  w  %V  V 
A  /a\  /i.^  A 


I 


LECTRKALNEWS 


Sf^E 


NGINEERING 


OURNAL 


I 


OLD  SERIES,  VOL.  XV.— No.  f. 
NEW  SERIES,  VOL.  IV.— No.  lo. 


OCTOBER,  1894 


PRICE  lo  CENTS 
$i.oo  Per  Year. 


Johnson  Electric  Co/apany 

34  YORK  STREET,  -  TORONTO,  CANADA 

(Seventeen  Years  Electrical  Mechanical  Experience) 

Complete  Electric  Equipments 

Are,  Incandescent,  or  Combination  Systems 

SLOW  SPEED  Alternating  and  Direct  Current  Dynamos 

ARC  LAMPS  for  ALTERNATING  and  DIRECT  CURRENT 

Motors,  Lamps,  Wires,  Meters,  Transformers,  Supplies 


^^AT .    JL-    17011113011,    IiZ[a.i:i3.ger,    formerly  General  Manager  Ball  Electric  Light  Company,  Limited.- 


JOHN  LANGTON  &  CO. 

 Canada  Life  Building,  Toronto  


ELEGTRICfVL  -  ENGINEERS  -  f\ND  •  GONTRf\GTORS 

—    Complete  Plants  installed. 


Plants  requiring  special  combinations  of  Electrical  Machinery  a  Specialty. 

CORRESPONDENCE  SOLICITED. 

"DIRECT- DRIVEN"  DYNflMOS  lor  large  and  small  plants.       SLOW  SPEED  GENERATORS  AND  MOTORS. 
Sole  Canadian  Agents  for  the  Waddell-Entz  Alkaline  Storage  Batteries. 


THE  CANADIAN  LOCOMOTIVE  &  ENGINE  CO.,  Ltd. 

KINGSTON,  -  ONTARIO. 

MANUFACTURERS  OF 

Locomotive,  Marine  and  Stationary  Engines 


Armi.vgton  &  Sims'  High  -Speed  Engine  for  Electric  Light  Plant,  etc. 

NOTICE. 

The  Canadian  Locomotive  &  Engine  Co. ,  Limited,  of  Kingston,  Ontario,  have  the  exclusive  license 
for  building  our  Improved  Patent  High  Speed  Engine  for  the  Dominion  of  Canada,  and  are  fur- 
nished by  us  with  drawings  of  our  latest  improvements. 

Providtjnce,  R.I.,  Nov.  i8th,  1889.  (Signed)        ARMLVGTON  &  SIMS. 


THE 
HAZLETON 
BOILER. 

The 
Handiest, 
Safest, 
and 
Most 
Economical 
^  Boiler. 


"CYCLE"  CAS  ENCINE 

IMPULSE  EVERY  REVOLUriON  without 
a  separate  pump.    NO  SLIDE. 


Descriptive  Catalogues  of  the  above  on  applicatioD. 
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Montreal  Insulated  Wire  Works. 
J.  ROSS,  SON  &  GO. 

MANUFACTURERS  OF 

INSULATED 
ELEGTRIGWIRES 

And  Wires  for  Annunciators, 
Offices,  Magnets  and 
Dynamos. 


Factory:  41^4  William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed. 

p.  O.  Box,  1496. 

E.  CflRL  BREITHftUPT 

CONSULTING 

Electrical  Engineer 

Graduate  in  Electrical  Engineering  at  Johns 

Hopkins  University,  Baltimore. 
 Address  :  BERLIN,  0\T. 


STEAM  VSBBS 

Desiring  the  services  of  C031PETEyT  EN- 
GINEERS of  any  class,  can  obtain 
sober,  intelliffent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATiON 

STATIONARY  ENGINEERS. 

Geo.  Hunt,  President,  625  Dorchester  Street, 
Montreal. 

J.  J.  York,  Secretary  Montreal  Branch,  Board 
of  Trade  Building,  Montreal. 


RALPH   LA  FLAMME 


JOHN  A.  ANDERSON 


Lfl  FLflMME  &  Anderson 

CONTRACTING 

Electrical  Engineers 

13  Lntour  Street,  MONTREAL, 

Dynamos  ^  electrical  supplies  of  all 
Motors  *   descriptions  

Annunciators  J  Concealed  Wiring  in  Finished 
Electric  Bells   "        Buildings  a  Specialty. 


repair  work  . 


Use  Something  Good 

PEERLESS  OILS 

TAKE  NO  OTHER. 

MADE  SPECIALLY  FOR  YOUR  USE. 
THE  PEERLESS  BRAND  IS  SECURED  BY  LETTERS 
PATENT. 

Best  Oil  in  the  market.    Does  better  work  and  more  of 
it.  Saves  the  Machinery  and  lasts  longer.  Try  it. 

12  GOLD  MEDALS  IN  6  YEARS 


Sole  Manufacturers 

SAMUEL  MOGEBS  &  CO. 

'  30  Front  Street  East,  Toronto,  Ont. 


Eugene  K.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


i  F.  Piiips  m 


manufacturers  of 

ELECTRIC  LIGHT  WIRE, 

Magnet  Wire.  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\Rf\Df\Y  GfVBLES. 
RAILWAY  FEEDER  AND  TROLLEY  WIRE 


OFFICE  AND  FACTORY  : 
New  York  Office:  10  Cortlandt  Street. 
Providence  R.  I.:  American  Electrical  Works. 


Montreal,  Canada. 


Columbia  Metal 

THE  BEST  ANTI-FRICTION  METAL  ON  THE  MARKET ! 

Less  Friction  ;  Less  Wear  ;  Less  Heating  in  Journals  ; 
AND  Less  Oil  Used  than  with  Any  Other  Metal. 
As  liquid  as  water  when  melted.       Once  used,  always  used.       Prices  right. 


W.  S.  BATES 


A  TRIAL  SOLICITED 


MEAFORD,  ONT. 


The  F.  E.  Dixon  Belting  Co, 


(LIMITED) 


manufacturers  of 


LEATHER  BELTING 


70  KING  STREET  EAST  TORONTO. 


Headquarters  for  Electric  and  Dynamo  Belting. 


John.L.Blaikie  Esq. 


EW.Rathbun  Esu 
Vice.  Pres. 


CONSULTING  ENGIMELRS 


G.C.ROBB  ChiefEngineer    l,  ^ 
A.FRASER  Sec.Tres       Head  Office  TORONTO 
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...  Get  oup  DYNAMO  BELT  for  Eleetpie  Light  and  Railway  Wopk  .... 


J  AS.  St.  Charles,  Manager. 


ST.  CHARLES  &  PRINGLE 

Omnibus  Compahy 

BELLEVILLE,  ONT. 

Manufacturers  of 

..miuTiui.. 

and  various  styles  of  Omnibuses 
and  Hose  Wagons 


Henry  Pringle,  .Sec'y-Treas. 


Alternating  and  Continuous  Current 
m 

Dynamos  -  Motors 


AND 


Transformers 

COPlETt  mSTAllAIIONS  FOR  UIGHI  OR  POWER  T 


Get  our  prices,  and  hear  what'we  have  to  say 
before  purchasing  elsewhere. 


F.  H.  SLEEPER  I  GO. 


ALLGEMEINE  ELEKTRICITATS-GESELLSCHAFT 

(GENERAL  ELECTRIC  COMPANY) 
CAPITAL    FULLY  PAID    UP,  $3,000,000. 

WORKS:   BERLIN,  GERMANY. 


MANUFACTURERS  OF 
OF 

D  YNA  MOS,  MO  TORS,  INS  TR  U ME  NTS, 
ELECTRICAL  SUPPLIES  AND  ARC 
LAMPS  FOR  CONTINUOUS  AND 
ALTERNATING  CURRENTS. 


MANUFA  CTURERS 
OF 

A.  E.  G.  INCANDESCENT  LAMPS^ 

BARE  AND  INSULATED  WIRES, 
FLEXIBLE  CORDS,  STAB  I  LIT, 
AND  INSULA  TING  GOODS. 


TRALU:.  MARK 


LONG  DISTANCE  TRANSMISSION  A  SPECIALTY 


MUNDERLOH  &  CO. 


MONTREAL. 


(SOLE  AGENTS  FOR  CANADA.) 
WRITE  FOR  INFORMATION  AND  PRICES. 
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Kay  Electric  Works 

No.  255  James  Street  N.,  Hamilton,  Ont. 


MANUFACTURERS  OF  , 


DYNAMOS 


For  Arc  and  

Incandescent  Lighting. 

MOTORS 

From  ys  H.  P.  to  50  H.  P. 
Electro  Plating  Machines  and  General 

Electrical  Appliances.  Special  attention 

to  Mill  and  Factory  Lighting  

WRITE  FOR  CIRCULARS. 


NORTHEY  MFG.  GO. 


Toronto  .... 

...ONTf\RIO. 


MANUFACTURERS  OF 


AND 

I>OWER 


PUMPS 


For  General  Water  Supply 

and  Fire  Protection.  ,^ 

BOILER  FEED  PUMPS  AND  PUMPS  FOR  ALL  DUTIES  1 
CONDENSERS,  ETC- 

HIGH  CLASS  PUMPING  ENGINES 

FOR  HIGH  DUTY,  SUITABLE  FOR  TOWN  AND  CITY  WATERWORKS. 

GME  JONES  &  /nOORE  ELECTRIC  CO.  -    146  YORK  SL,  T 

:   ESTIMATES  FURNISHED  FOR   :  Telephone  2310. 

C01VrF»LETE  ELECTRIC  LIGHT  and  JPOW^ER  I>LANTS 

Transformers,  Lamps,  Telephones,  and  Supplies  of  every  description. 

A  ll?T\T/^    ALL    KINDS    OF   ELECTRICAL  _ 

l\Cr/\irvllXVj  apparatus  a  specialty   (S\ 

A  few  Second-Hand  Dynamos  and  Motors  on  hand. 


WRITE  FOR 
PRICES 


@  MCDONOOGH'S  ELECTRIC  DUMPER  REGOLllTOR  ESUfRl^^ 

The  Greatest  Coal-Saving  Device  on  the  Market. 


C 


Street  Cars 


.  .  .  OUR  SPECIALTY  .  .  . 


PATTERSON  &  CORBIN 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 

 ST.  GATHARINES,  ONT. 


®  350  LIGHT  INCANDESCENT  DYNAMO  ® 

  IFOR   

We  carry  all  kinds  of  Electrical  Supplies  and  ship  promptly. 


TORONTO  ELECTRICAL  WORKS 


6E5  OUR  PRICES 


33, 35, 37  Adelaide  Street  West,  TORONTO 
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AND 
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CANADIAN  ELECTRICAL  ASSOCIATION 


PROCEEDINGS  OF  THE  FOURTH  CONVENTION. 


The  fourth  convention  of  the  Canadian  Electrical  Association 
opened  in  Room  310,  Board  of  Trade  Building,  Montreal, 
at  II  o'clock  a.m.  on  Wednesday,  Sept.  19th,  1894.  Mr.  J.  J. 
Wright,  the  President  of  the  Association,  occupied  the  chair. 
Among  those  present  were  the  following  : — 

L.  B.  McFarlane,  W.  B.  Shavv,  John  Carroll,  D.  A.  Starr, 
Fred.  Thomson,  G.  W.  Sadler,  Geo.  M.  Wight,  Hial  Brown, 
Chas.  C.  Paige,  W.  G.  Slack,  Robt.  F.  Jones,  W.  B.  Powell, 
F.  W.  Atkinson,  E.  B.  Biggar,  Geo.  H.  Hill,  Jas.  Hunter,  Jas. 
Geen,  Montreal  ;  K.  J.  Dunstan,  A.  B.  Smith,  C.  H.  Mortimer, 
W.  A.  Tower,  T.  R.  Rosebrugh,  John  Langton,  Wm.  Bourne, 
J.  A.  Baylis,  A.  M.  Wickens,  J.  C.  Gardner,  Geo.  White 
Eraser,  Toronto  ;  J.  E.  Brown,  D.  H.  Keeley,  O.  Higman,  C. 
F.  Medbury,  D.  C.  Dewar,  Ottawa ;  W.  R.  McLaughlin, 
New  York  ;  Geo.  Black,  W.  F.  McLaren,  Robert  Dickin- 
son, Hamilton  ;  J.  W.  Taylor,  W.  P.  Roper,  Peterborough  ;  A. 
A.  Wright,  C.  H.  Wright,  W.  A.  McKay,  Renfrew  ;  R.  G.  Moles, 
Arnprior  ;  Chas.  A.  Bissett,  St.  Johns,  Que.;  E.  Carl  Breithaupt, 
Berlin  ;  Chas.  F.  Ernst,  New  Hamburg,  Ont.;  John  Yule, 
Guelph  ;  J.  M.  Campbell,  Kingston  ;  Andrew  E.  Sangster, 
Sherbrooke. 

Mr.  Thomas  D.  Lockwood,  Advisory  Electrician  of  the 
American  Bell  Telephone  Co.,  Boston,  and  Mr.  F.  S.  Fran- 
cisco, President  National  Electric  Light  Association,  of  Rut- 
land, Vermont,  were  among  the  visitors. 

The' chairman  in  opening  the  meeting  said  ;  I  may  express 
the  pleasure  it  gives  me  to  meet  the  large  attendance  present 
at  this  the  opening  session  of  the  Convention.  I  am  glad  to  see 
we  have  some  of  the  electrical  fraternity  with  us  from  the  United 
States,  and  am  happy  to  give  them  a  most  hearty  welcome, 
and  at  the  same  time  I  might  mention  our  meetings  are  open, 
and  we  will  be  glad  to  have  our  visitors  take  part  in  the  discus- 
sions that  are  expected  to  take  place  on  the  reading  of  the 
various  papers.  I  have  to  congratulate  the  Association  on  the 
papers  we  have  had  prepared  by  a  number  of  our  members. 

The  Secretary  then  read  his  annual  report  as  follows  : 

secretary-treasurer's  report. 

In  view  of  the  exceedingly  full  programme  which  awaits  your  atten- 
tion, I  am  reminded  that  I  should  make  this  report  as  brief  as  possible. 

The  Association  year,  which  closed  on  the  31st  of  May  last,  was  a 
comparatively  uneventful  one,  apart  from  the  Convention  held  in  Toronto 
a  year  ago,  which  was  admittedly  the  most  interesting  and  enjoyable  of 
any  that  had  been  held  up  to  that  date,  but  which  I  trust  will  be  eclipsed 
by  this  in  which  we  are  now  assembled. 

Three  meetings  of  the  Executive  Committee  have  been  held  since  the 
last  convention.  At  the  first  of  these,  which  took  place  on  the  24th  of 
November  last  year,  payment  was  ordered  of  the  accounts  in  connection 
with  the  Convention,  the  details  of  which  are  given  in  the  Treasurer's 
report  ;  several  new  members  were  elected ;  on  motion  of  Messrs. 
Black  and  Smith  it  was  resolved  that  new  members  joining  the  Associa- 
tion in  the  interim  between  two  annual  meetings  will  be  entitled  to  mem- 
bership until  the  close  of  the  ensuing  annual  meeting,  at  which  time 
their  membership  fees  shall  again  become  due. 

At  an  Executive  meeting  held  in  Toronto  on  the  15th  of  May,  Mr. 
W.  B.  Shaw  was  elected  a  member  of  the  Executive  Committee  in  the 
stead  of  Mr.  D.  Thomson,  whose  removal  to  the  United  States  rendered 
necessary  his  withdrawal  from  the  Committee.  The  preliminaries  in 
connection  with  the  arrangements  for  the  present  Convention  were  con- 
sidered and  the  Secretary  instructed  to  invite  papers  from  the  following 
gentlemen  : — Messrs.  Rosebrugh,  Breithaupt,  Parker,  Shaw,  Gait,  Med- 
bury, Langton,  Schwartz,  Baylis,  Pinolet,  Fred.  Thomson,  Keeley. 

At  the  final  meeting  of  the  Executive  held  on  June  25th,  the  consent 
of  all  but  three  of  the  gentlemen  invited  to  prepare  papers  was  received. 
Messrs.  Parker,  Thomson  and  Medbury  felt  compelled  to  decline.  It 
was  decided  that  the  Convention  should  be  held  in  the  building  in  which 
we  are  now  assembled,  and  that  the  Montreal  members  of  the  Execu- 
tive, the  President  and  Mr.  Kammerer  be  a  Committee  to  complete  ar- 
rangements. On  motion  of  Mr.  Dunstan  a  sum  not  exceeding  $100 
was  placed  at  the  disposal  of  the  Committee  for  expenses. 

Subsequent  to  this  meeting  the  offer  of  a  paper  was  received  and  ac- 
cepted from  Mr.  Elmer  A.  Sperry,  of  Cleveland. 

You  will  I  am  sure  be  quick  to  recognize  the  value  of  the  papers  which 
are  to  be  submitted  at  this  meeting,  and  the  obligation  under  which  the 


Association  is  placed  to  the  authors,  who,  I  am  personally  aware,  have 
sacrificed  time  and  comfort  in  their  desire  to  advance  the  interests  of  the 
Association. 

The  number  of  active  members  at  present  on  the  roll  of  the  Associa- 
tion is  99,  and  of  associate  members  38. 

The  suggestion  has  come  from  a  number  of  our  members  that  a  reduc- 
tion should  be  made  in  the  active  membership  fee.  It  is  thought  that 
the  effect  would  be  to  increase  the  number  of  members.  The  sugges- 
tion will  no  doubt  meet  with  proper  consideration  at  this  meeting.  It 
is  hoped  that  as  a  consequence  of  this  Convention  being  held  in  Mon- 
treal, which  is  recognized  as  the  electrical  center  of  Canada,  the  Asso- 
ciation will  receive  many  additions  to  its  membership,  especially  from 
the  ranks  of  the  local  Electric  Clubs,  and  the  Societies  of  Civil  and  Sta- 
tionary Engineers. 

The  following  is  a  statement  of  the  receipts  and  disbursements  for  the 
Association  year  ending  31st  May,  1894: — 
Receipts. 

Cash  on  hand,  June  ist,  1893  

Cash  in  bank,     *'      "  "   

63  active  members'  fees  

26  associate  members'  fees  

J.  M.  Campbell,  to  cover  exchange  on  cheque  

Ladies'  tickets  to  Niagara  Falls  


$    6  30 
97  18 
315  00 
52  00 
15 
8  00 


Disbursements. 

Expenses  of  Convention  at  Toronto, 

Lunches  at  Cliff  House   $27  50, 

Dinner  on  Chicora   57  00, 

J.  A.  Kammerer  expenses  incurred  for  Asso- 
ciation     4  35, 

Reporting  proceedings  of  Convention  

Grant  to  Secretary  

Postage  ,  

Printing  and  stationery  

Receipt  book  

Exchange  on  cheques  

Refund  to  W.  A.  Green  for  dinners  at  Cliff  House  


June  1st,  1894. 

Cash  on  hand  

Cash  in  Merchants'  Bank. 


$478  63 


Total  cash  on  hand,  June  ist,  18 
Receipts  since  June  ist,  1894. 

7  active  mem'bers'  fees. .  . . 

3  associate  members'  fees  . 

Capt.  Carter  

D.  Robertson  


58  85 

26  80 
25  00 

27  00 
65  00 

75 
I  so 


*  23  30 
250  18 


35  00 
6  00 


$205  15 
$273  48 

$273  48 
$273  48 


$44  50 

Expenditure  smce  June  ist,   894   17  04        27  46 

Total  cash  on  hand,  September  i8th,  1894   $300  94 

C.  H.  MORTIMER, 

Secretary-Treasurer. 

Audited  and  found  correct — Sept.  19,  1894. 

D.  A.  STARR  \  A  J- 

L.  B.  McFARLANE    ]  Auditors. 

Moved  by  Mr.  McFarlane,  seconded  by  Mr.  A.  B.  Smith,  that 
the  report  be  received  and  adopted.  Carried. 

There  were  elected  ten  active  and  five  associate  members. 

Mr.  J.  J.  York,  Piesident  of  the  Canadian  Association  of 
Stationary  Engineers,  read  an  address  of  welcome  from  bis 
Association  to  the  members  of  the  Canadian  Electrical  Asso- 
ciation. 

The  President  for  the  Association  thanked  Mr.  York  for  the 
kind  welcome  from  the  C.  A.  S.  E.,  and  e.xtended  to  that  Asso- 
ciation an  invitation  to  take  part  in  the  deliberations  of  the 
Convention. 

Mr.  York  thanked  the  President  for  his  kind  invitation  to  the 
Stationary  Engineers. 

Mr.  Dunstan  :  Before  calling  on  the  committees  to  report, 
Mr.  President,  I  want  to  call  attention  to  the  fact  that  we  have 
with  us  Mr.  Thoinas  D.  Lockwood,  of  Boston,  Mass.,  the  Ad- 
visory Electrician  of  the  American  .Bell  Telephone  Company, 
whose  name  is  well  known  to  almost  every  member  present.  He 
is  one  of  the  eminent  electricians  of  America,  a  walking  library 
of  electrical  knowledge.  I  find  in  Article  3  of  our  Constitution 
we  have  the  power  to  elect  by  a  two-thuds  vote  honorary  mem- 
bers. So  far  we  have  never  e.xercised  that  power.  I  have  much 
pleasure  in  proposing  that  Mr.  Thos.  D.  Lockwood  be  the  first 
honorary  member. 

Mr.  John  Carroll  seconded  the  motion,  which  was  carried 
unanimously. 

Mr.  Lockwood  :  Mr.  President  and  members  of  the  Associa- 
tion— For  the  first  time  in  my  life  my  breath  has  been  taken 
away  by  the  action  of  my  brothers.    It  is  a  great  pleasure  to 
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me,  indeed,  that  in  my  travels  in  search  of  recreation  I  hap- 
pened to  leach  Montreal  on  the  occasion  of  your  meeting  here, 
and  I  feel  it  a  great  privilege  and  honor,  not  simply  to  be  made 
an  honorary  member  of  your  Association,  which  in  itself  is  a 
great  honor,  but  to  be  actually  the  first  one.  When  my  friend  Mr. 
Dunstan  nominated  me  just  now,  mentioning  that  I  was  a  walk- 
ing library,  the  word  library  was  indeed  a  great  relief  to  me,  for 
when  he  spoke  I  thought  he  was  going  to  say  I  was  a  walking 
delegate,  which  J  assure  you  I  am  not.  (Laughter  and  ap- 
plause.) I  must  congratulate  you  on  the  eclecticism  of  your 
programme.  Until  a  few  years  ago  the  knowledge  possessed 
by  physicians  and  medical  inen  as  to  the  application  and  use  of 
electricity  was  largely  of  the  negative  kind.  That  is  so  no 
longer,  and  it  is  a  matter,  I  think,  that  the  entire  fraternity  may 
rejoice  in,  that  medical  electricity  is  made  equally  important 
with  every  other  branch  of  the  applied  science,  and  looking  over 
your  programme  it  seems  to  me  that  the  papers  which  we  are 
about  to  hear  read  will  be  of  great  use  to  every  one  of  us,  and 
I  trust  on  behalf  of  myself,  as  well  as  on  behalf  of  the  members 
about  me,  that  the  discussions  will  be  considerable  and  that 
each  paper  will  be  thoroughly  and  practically  discussed.  I  once 
more  thank  you  for  the  honor  you  have  conferred  upon  rne. 
(Applause). 

GENERAL  BUSINESS. 
It  was  moved  by  Mr.  K.  J.  Dunstan,  seconded  by  Mr.  A.  B. 
Smith,  that  the  word  "five"  in  the  second  line  of  Article  5  of 
the  Constitution  be  struck  out  and  the  word  "three"  substituted, 
and  that  this  reduction  in  active  membership  fee  date  from  the 
1st  of  June,  1894,  the  Secretary  being  instructed  to  refund  two 
dollars  to  all  members  having  paid  $5  for  yearly  subscription 
from  that  date. 

Mr.  Dunstan  read  from  Article  9  of  the  Constitution  referring 
to  this  point. 

Mr.  E.  Carl  Breithaupt  moved,  seconded  by  Mr.  Kammerer, 
that  Messrs.  Smith,  McFarlane  and  Dunstan  be  appointed  a 
Committee  to  take  the  matter  in  hand.  Carried. 

Moved  by  Mr.  A.  B.  Smith,  seconded  by  Mr.  Kammerer,  that 
all  previous  committees  be  dispensed  with,  and  that  committees 
be  nominated  by  the  President  on  Legislation,  Statistics,  and 
Constitution  and  By-laws.  Carried. 

The  President  read  a  communication  from  Mr.  Cunningham, 
Chief  Engineer  of  the  Montreal  Street  Railway  Co.,  extending 
an  invitation  to  the  members  to  visit  the  power  house  of  the 
company. 

It  was  arranged  that  a  visit  should  be  made  there  at  2  p.m. 
on  the  following  Friday. 

The  President  read  a  communicatioti  from  Mr.  Paige,  mana- 
ger of  the  Packard  Lamp  Co.,  inviting  the  Association  to  visit 
the  Queen's  Theatre  this  evening. 

At  twelve  o'clock  noon  the  President  declared  the  meeting 
adjourned  to  2  p.m. 

AFTERNOON  SESSION. 

At  2  p.m.  the  President  took  the  chair  and  called  the  meeting 
to  order.    He  then  appointed  the  following  committees  : 

On  Statistics — Messrs.  E.  Carl  Breithaupt,  Berlin  ;  John 
Langton,  Toronto  ;  John  Gait,  Toronto. 

On  By-laws  and  Constitution — Messrs.  J.  J.  Wright,  J.  A. 
Kammerer,  A.  M.  Wickens,  A.  B.  Smith  and  K.  J.  Dunstan, 
all  of  Toronto. 

On  Legislation — Messrs.  J.  Berkeley  Powell,  Ottawa  ;  L.  B. 
McFarlane,  Montreal  ;  John  Yule,  Guelph. 

These  nominations  being  put  to  the  meeting,  were  adopted. 

The  President  called  upon  Mr.  W.  B.  Shaw,  of  Montreal,  to 
read  a  paper  on  "The  Application  of  Electricity  for  Medical 
and  Kindred  Purposes  from  Light  and  Power  Circuits."  Mr. 
Shaw  illustrated  his  paper  with  a  transformer.   (See  page  125.) 

Mr.  Black  :  I  have  listened  to  the  paper  read  with  great  in- 
terest. There  is  one  point  which  the  reader  of  the  paper  did  not 
make  clear  which  I  would  like  to  have  cleared  up,  because  it 
would  not  do  to  go  to  the  public  as  the  opinion  of  this  conven- 
tion that  this  current  used  by  doctors  is  perfectly  harmless  or  is 
without  danger.  About  fifteen  months  ago  I  read  a  discussion 
in  the  Electrical  World  on  this  subject,  and  I  agree  with  Dr. 
Waite,  who  took  the  ground  that  it  would  not  be  right  for  a  doc- 
tor to  employ  a  current  coming  from  outside,  because  a  wire 
might  come  into  contact  with  a  current  of  fifty  or  one  hundred 
volts,  or  possibly  come  in  contact  with  a  thousand  or  two  thou- 
sand volt  wire.  The  person  who  took  the  other  side  of  the  dis- 
cussion suggested  that  a  fuse  would  remedy  that,  but  we  must 
bear  in  mind  that  a  fuse  takes  time  to  act  and  the  mischief 
would  be  done  before  the  circuit  would  be  opened,  and  on  the 
other  hand  a  sudden  opening  ot  the  circuit  is  sometimes  dan- 
gerous to  the  patient.  The  view  of  the  writer  of  that  article  was 
that  it  was  both  dangerous  to  the  doctor  and  dangerous  to  the 
patient,  and  that  no  doctor  should  take  such  a  risk  upon  his 
hands.  When  we  consider  also  that  others  besides  educated 
medical  men  are  dabbling  in  these  things,  if  it  became  known  that 
everybody  who  liked  could  dabble  with  the  current  that  comes 
into  his  house,  it  would  be  rather  dangerous.  I  would  like  if 
Mr.  Shaw  could  tell  us  what  precautions  should  be  taken  in 
such  cases  as  that.  He  simply  gives  a  few  words  :  "  A  broken 
wire  would  cause  the  patient  to  receive  a  violent  shock,  which 
in  internal  examinations  might  prove  fatal.  A  worse  objection 
IS,  however,  open  to  the  straight  current  brought  in  from  out- 
doors, viz.,  contact  with  a  higher  tension  wire." 


Mr.  Shaw  :  In  regard  to  that  question  I  do  not  see  any  means 
or  method  by  which  the  current  can  be  made  absolutely  safe. 
The  danger  from  a  falling  wire  always  exists.  I  do  not  know 
of  any  way  by  which  that  could  be  got  over. 

Mr.  Black  :  The  proper  way  would  be  to  use  a  generator. 

Mr.  Keeley  :  Did  you  say  your  method  was  to  put  in  a  trans- 
former, Mr.  Shaw  ? 

Mr.  Shaw  :  Yes. 

ivlr.  Keeley  :  In  that -case  you  would  have  a  low  tension.  It 
would  be  altogether  independent  of  the  outside  current. 
Mr.  Shaw  :  Yes,  I  would  in  that  case. 

Mr.  Lockwood  :  It  seems  to  me  that  the  Association  owes 
a  great  debt  to  Mr.  Shaw  for  giving  such  a  practical  paper 
on  a  rather  unusual  subject,  and  a  subject  with  which  perhaps 
most  of  us  who  are  engaged  in  the  other  practical  applications 
of  electricity  are  less  familiar  than  any  other,  and  I  for  one  will 
gladly  own  my  debt  to  Mr.  Shaw.  I  have  been  instructed  by 
this  paper,  and  I  desire  to  express  my  pleasure  as  to  the  infor- 
mation I  have  received  from  it.  I  have  a  particular  sympathv 
with  the  remarks  of  the  paper  concerning  the  dentist's  chair,  be- 
cause I  have  been  there  myself,  both  as  a  practitioner  and 
as  a  patient.  In  my  early  years  I  could  not  find  anything  else 
to  do  at  one  time,  and  therefore  undertook  the  post  of  a  journey- 
man in  a  dentist's  office  in  Port  Hope,  Ontario.  I  remember 
when  the  dentist  had  poor  patients  come  in  who  he  did  not 
think  were  worth  fifty  cents,  he  would  turn  them  over  to  me  at 
twenty-five  cents  to  practise  on.  (Laughter.)  And  we  had  no 
electrical  appliances  at  that  time  worth  being  called  such  ;  in 
fact,  the  only  practical  utilization  of  electricity  then  was  tele- 
graphy, unless  I  except,  of  course,  the  making  of  electrotypes 
and  electro-plating  with  which  we  were  very  unfamiliar  indeed. 
But  at  the  present  time  the  dentist's  work  has  been  made  com- 
paratively easy  to  the  practitioner,  and  comparatively  pain- 
less to  the  patient.  I  say  comparatively,  because  I  think 
even  now  with  all  the  improvements  which  art  and  science  have 
been  able  to  give  to  the  dentist,  it  is  still  a  matter  of  dread  to  the 
ordinary  man  or  woman  to  sit  in  the  dentist's  chair  even  to  have 
teeth  filled,  much  less  extracted.  With  regard  to  the  hair  brushes 
which  Mr.  Shaw  has  honored  with  a  mere  mention,  I  would  like 
to  say  that  I  have  found  that  with  you  as  well  as  with  us  the 
charlatan  is  still  abroad  in  the  land.  Almost  the  last  thing  be- 
fore I  left  Boston  I  had  occasion  to  buy  a  hair  brush  and  one 
of  the  principal  druggists  in  the  city  earnestly  entreated  me  to 
take  what  he  called  an  electric  brush,  and  showed  me  it  was 
surely  electrified  because  when  he  waved  it  over  a  small  pocket 
compass  the  needle  deflected.  (Laughter.)  Being  an  ignorant  man 
I  had  not  sufficient  faith  in  that  form  of  electricity  and  declined 
to  buy  the  brush  on  the  endorsement  of  its  being  an  electrical 
one,  and  was  foolish  enough  to  buy  one  with  ordinary  bristles. 
I  lost  that  brush,  and  while  I  was  at  Ottawa  this  week  on  going 
into  a  drug  store  to  buy  another  I  was  very  much  surprised  to 
have  the  same  experience,  almost  entirely  the  same.  This-  brush 
I  was  entreated  to  buy  was  electrical  and  foi  the  same  reason, 
that  by  waving  it  over  a  compass  it  made  the  needle  deflect.  I 
have  had  some  small  experience  in  diffi?rent  branches  of  elec- 
tricity. One  of  the  most  ordinary  afflictions  with  which  man- 
kind is  cursed  is  to  have  little  fatty  tumors,  some  people  call 
them  wens.  Electrolysis  applied  to  this  is  one  of  the  best  and 
most  perfect  means  of  bringing  them  down,  so  that  they 
will  not  have  sufficient  stiength  to  rise  again  ;  I  have  known 
many  persons  benefitted  by  it.  I  am  specially  pleased  at  seeing 
this  paper  advocated,  although  perhaps  not  as  strongly  as  it 
might,  the  taking  of  an  electric  current  from  mains  which  are 
ordinarily  intended  and  used  for  other  purposes.  This  is  espec- 
ially advantageous  where  it  can  be  done,  for  the  reason  that  if 
you  have  a  voltaic  battery,  I  do  not  know  whether  it  is  not  called 
a  Faradic  battery  here,  all  the  voltage  you  can  get  at  any  time  is 
that  found  between  the  terminals  of  the  poles,  but  if  you  take 
current  from  the  main  by  interposing  resistance  you  can  get 
easily  whatever  difference  of  potential  you  may  want,  and  I  do 
believe,  and  I  hope  my  belief  will  be  correct,  that  the  time  will 
come,  and  at  no  very  distant  date,  when  the  electric  mains  will 
be  introduced  into  inany  more  places  than  they  are  now,  for 
industrial  purposes,  not  only  those  which  are  the  most  preferable 
to  use  and  the  most  ordinarily  used,  but  also  for  the  many  uses 
of  domestic  and  scientific  work,  and  for  this  reason  that  you  can 
regulate  your  voltage  by  interposing  resistance  to  any  degree 
you  please,  and  I  think  we  may  all  bear  in  mind  profitably  that 
that  indeed  is  one  of  the  principal  distinctions  between  the  two 
ordinary  terms,  "electromotive  force"  and  "potential  differ- 
ence." 

It  was  pointed  out  by  some  of  the  members  that  all  risk  of 
outside  contact  with  dangerous  wires  could  be  overcome  by 
using  a  motor  on  the  street  mains  connected  by  a  belt  with  a 
small  generator  giving  the  required  voltage  for  the  practitioners' 
use. 

Mr.  J.  A.  Baylis,  of  Toronto,  then  read  his  paper  on  "  Electro- 
lysis," and  produced  some  photos  of  water  and  gas  pipes,  and 
telephone  cables  injured  by  electrolysis  in  Boston,  Hamilton 
and  other  cities.    (See  page  143.) 

Mr.  Keeley  :  In  one  portion  of  your  paper  you  say  "putting 
the  negative  to  line."  And  you  say  later  on  "the  negative  pole 
of  the  dynamo  should  be  grounded."  You  also  say,  "  absolute 
protection  as  far  as  is  known,  it  is  impossible  to  have,  but  to  en- 
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sure  the  greatest  freedom  from  destructive  action,  the  track  cir- 
cuit must  be  of  the  lowest  possible  resistance."  I  presume  that 
you  mean  that  the  positive  pole  should  be  to  line. 

Mr.  Dunstan  :  We  would  like  to  hear  from  Mr.  Black  as  to 
the  trouble  that  has  arisen  in  Hamilton,  and  whether  it  has  been 
yet  overcome. 

Mr.  Black  :  In  reference  to  Hamilton,  1  know  every  few  days 
I  used  to  see  something  in  the  papers  about  the  water  pipes 
being  examined  in  the  City  Engineer's  office  ;  he  has  a  pile  in  the 
corner  of  his  office,  but  those  wei  e  the  days  when  they  used  the 
old  strap  rail  and  the  bonds  were  broken.  Those  familiar  with 
the  position  of  Hamilton  will  remember  that  the  main  return 
circuit  ran  down  James  street.  The  single  track  ran  to  the 
power  house  and  York  stieet,  King  street,  Barton  street  branch- 
ed off.  The  whole  current  had  to  be  returned  to  this  one  set  of 
strap  rails,  and  when  the  strap  rails  were  worn  the  bonds  broke, 
and  the  current  would  get  ofl^  some  other  way.  Since  they  have 
laid  the  new  rails  and  made  their  bonding  I  believe  there  has 
been  no  complaint.  All  the  pipes  taken  out  were  in  the  neighbor- 
hood of,  and  not  very  far  from  the  power  house.  I  believe  they 
were  not  found  injured  in  any  other  place  than  in  the  neighbor- 
hood of  the  power  house.  The  City  Engineer  has  gathered 
quite  a  mass  of  infoi  mation,  and  I  intended  calling  on  him  to  see 
if  he  could  give  us  anything  on  the  subject  for  this  meeting  but 
I  heard  he  was  not  present  at  his  office.  But  I  think  every- 
thing is  changed  there  now,  for  I  understand  the  railway  com- 
pany have  now  connected  the  main  water  pipe  with  their  ground 
wire  at  the  power  house  and  that  reduces  the  chances  of  further 
trouble.  I  move  a  vote  of  thanks  to  Mr.  Shaw  and  Mr.  Baylis 
for  their  very  instructive  papers. 

Mr.  Shaw  :  In  regard  to  the  remarks  as  to  the  electrolysis 
being  occasioned  by  the  polarization  of  gases,  that  would  cause 
an  even  wearing  away  of  the  pipes  right  along,  but  there  is  not 
an  even  wear. 

Mr.  Keeley  :  I  think  it  would  be  found  that  wherever  there 
was  a  marked  effect  on  the  cable,  the  ground  would  be 
very  moist  at  that  point.  I  think  it  would  be  found  surrounded 
by  water.  Here  is  a  piece  taken  from  the  vicinity  of  the  power 
house  in  Hamilton  and  it  looks  as  if  it  had  the  small-pox,  and  it 
has  evidently  been  in  water.  Possibly  the  water  may  have 
passed  through  a  limestone  formation.  I  think  it  would  be  well 
for  the  members  to  keep  in  mind  to  note  particularly  the  condi- 
tion of  the  spot  from  which  the  specimens  are  taken. 

Mr.  Lockwood  :  The  subject  of  this  paper  is  one  of  great  im- 
portance to  many  classes  of  people.    It  is  of  great  iinportance  to 
City  Engineers  because  they  have  control  of  gas  and  water 
pipes,  at  least  they  ought  to  have  if  they  have  not.    It  is  important 
to  the  telephone  man,  and  it  is  important  to  the  railroad  man, 
because  he  naturally  does  not  want  to  interfere  with  other 
people's  belongings  any  more  than  he  can  or  must.    Then  it  is 
of  importance  generally  because  we  ought  to  know  and  we  want 
to  know  all  about  the  working  phenomena  of  electricity  that  we 
can  know,  in  order  that  vve  may  perform  our  own  work  properly. 
There  seems  to  be  one  thing  further  that  paper  might  have  men- 
tioned and  did  not,  and  that  is,  that  a  great  deal  of  this  elec- 
trolytic corrosion  of  underground  cables  is  dependent  on  the 
amount  of  electricity  that  is  pumped  into  the  earth  within  a  given 
area  of  space.    Now,  I  suppose  the  most  noticeable  instance  of 
this  kind  of  thing  is  that  which  has  occurred  in  Boston.  Many 
of  vou,  certainly  all  of  you  who  are  concerned  in  street  railroad- 
ing, know  that  there  is  the  largest  installation  of  electric  stieet 
railway  in  the  world,  and  it  is  needless  to  say  that  there  the 
largest  currents  are  brought  back  to  the  dynamos  through  the 
earth  :  larger  than  anywhere  else.    I  was  a  little  surprised  in 
learning  that  the  paper  says  that  one  of  the  remedies,  the  first 
remedy  that  has  been  suggested  and  tried,  is  grounding  the 
positive  pole  at  the  dynamo  and  putting  the  negative  pole  to  line. 
I  wish  to  do  them  justice  by  saying  that  they  have  showed  them- 
selves always  ready  to  try  any  experiment  which  persons  con- 
ceiving themselves  electricians  have  suggested,  to  prevent  the 
electrolytic  cori^osion  of  underground  cables.    It  is  my  memory 
that  the  dynamos  of  that  company  ordinarily  have  their  negative 
pole  to  line,  ;md  that  it  was  not  until  their  attention  was  called 
to  the  fact  that  they  changed  it  and  put  the  positive  pole  to  line. 
With  the  negative  pole  to  line  (and  this  again  is  entirely  a  ques- 
tion of  memory),  with  the  negative  pole  to  line,  so  large  is  that 
system  and  so  enormous  are  the  amounts  of  electricity  delivered 
to  the  earth  after  passing  through  the  trolleys  and  the  motors, 
that  the  electrolytic  corrosion  of  pipes  and  cable  tubes  was  in  all 
quartets.    In  fact,  it  spread  nearly  all  over  the  city,  and  it  seems 
to  me  that  it  was  as  a  suggested  remedy  that  the  present  method 
has  been  adopted,  in  which  the  positive  pole  of  the  dynamo  is  to 
line,  and  while  it  is  not  a  remedy,  still  it  is  a  change  which  is 
mentioned  in  the  paper,  in  a  kind  of  negative  way.    It  does  re- 
strict the  trouble  to  a  small  area  immediately  around  the  power 
station,  and  when  it  is  restricted  to  such  a  small  area  it  is  much 
more  easily  handled  than  a  corrosion  distributed  aiound  a  large 
city.    In  addition  extremely  large  copper  cables  are  used.  In 
Boston,  copper  cables  of  more  than  one  inch  in  diameter  have 
been  employed,  to  aid  the  rails  in  returning  the  trolley  current, 
and  the  trouble  is  very  larj^ely  minimized.    I  personally  do  not 
think  that  in  small  installations  of  electric  railroad  serious 
trouble  need  be  expected,  but  I  think  in  large  cities  it  is  to  be 
expected,  and  every  remedy  that  can  be  thought  of,  provided  it 
is  proved  to  be  at  all  efficacious,  should  be  effected.    The  bond- 


ing of  the  rails,  as  suggested,  is  no  doubt  one  of  the  principal 
things  that  is  required.  I  do  not  think  that  the  electric  welded 
rails  have,  to  any  great  extent,  gone  into  use  yet,  and  I  think 
the  un  wieldliness  of  handling  them  will  be  an  insuperable  objec- 
tion. But,  with  the  best  conductors  that  are  made,  we  have 
still  to  remember  that  the  old  doctrine  that  used  to  be  promul- 
gated, that  electricity  would  choose  only  the  best  path,  must  be 
discarded,  not  only  from  our  lips  but  also  from  our  thoughts, 
and  remember  that  electricity  avails  itself  of  all  paths  in  propor- 
tion to  their  respective  resistances  ;  and  when  we  think  of  that, 
we  cannot  help  but  see,  no  matter  how  perfectly  our  roads  are 
constructed,  we  should  make  the  return  conductor  as  perfect  as 
it  can  be,  and  it  is  still  the  best  thing  to  have  the  positive  pole  of 
the  dynamo  to  line,  and  to  aid  the  rail  in  the  vicinity  of  the  dy- 
namo and  of  the  power  house  by  very  large  copper  conductors. 

Mr.  Baylis  :  That  remedy  was  suggested  in  an  article  issued 
in  one  of  our  papers  in  July  of  this  last  summer,  as  having  been 
tried  in  Marseilles,  in  France,  and  it  was  strongly  recommended 
there.  They  grounded  the  positive  pole  and  had  the  dangerous 
area  distributed  over  a  large  portion  of  the  town,  and  they  were 
experiencing  no  trouble,  and  this  was  commented  on  in  an  edi- 
torial in  the  London  Electrician.  It  was  stated,  however,  that 
it  was  not  a  true  remedy. 

Mr.  Medbuiy  :  In  Ottawa  1  had  some  experience  with  the 
Engineer  of  the  Bell  Telephone  Co.  in  taking  some  readings  of 
the  different  potentials  between  our  rails  and  the  ground,  and 
after  looking  up  the  matter  carefully  we  believed  that  by  taking  ' 
readings  at  different  points,  different  manholes,  we  could  simply 
connect  the  cables  to  the  rails  where  there  was  the  greatest  differ- 
ence potentially,  or  make  the  connection  between  the  rail  and 
that  portion  of  the  telephone  cable  which  came  nearest  the 
power  house,  and  in  that  way,  of  course,  assuming  always  that 
the  cable  is  positive  regarding  the  rail,  do  away  with  pretty 
nearly  all  the  effects  of  any  electrolytic  action.  In  a  small 
city  that  would  entirely  remedy  the  matter,  I  think.  In 
that  case  I  would  have  the  pos'tive  pole  ot  the  machine  to  the 
trolley  wire.  Of  course  our  station  there  is  located  some  way 
from  the  centre  of  the  telephone  cables,  and  unfortunately  we 
could  not  measure  the  amount  of  current  flowing  on  the  cables. 
We  did  not  much  more  than  find  out  where  the  greatest 
action  was  going  on,  but  of  course,  with  a  careful  test,  we  could 
find  out  how  much  current  was  flovving,  and  whether  it  was 
bunched,  or  where  the  greatest  tendency  was  to  leave  the  cable. 

Mr.  Baylis  :  In  Toronto,  in  the  westerly  portion  of  the  city, 
the  potential  difference  is  three  volts.  Taking  the  opposite  side 
of  the  city,  it  varies  from  two  and  a  half  to  four  volts.  And 
there  is  a  gradual  decrease  from  the  three  volts  in  the  west  to 
about  zero  in  the  centie,  and  gradually  increasing  to  about  four 
in  the  east. 

Mr.  Shaw  :  Which  pole  does  the  trolley  wire  connect  with  ? 

Mr.  Baylis  :  To  the  positive.  And  the  current  we  get  off" the 
cables,  measuring  from  the  cables  in  our  easterly  manhole,  the 
manhole  nearest  the  power  house,  to  the  water  main  which  is  in 
the  manhole,  is  eleven  amperes. 

Mr.  Medbury  :  The  potential  diffisrence  between  those  cables 
and  the  rail  does  not  mean  anything  unless  you  take  the  am- 
peres along  to  make  a  reading  of. 

Mr.  Baylis  :  I  think  the  potential  is  the  most  important  thing 
because,  in  the  case  I  have  been  speaking  of,  I  can  measure  the 
number  of  amperes  flowing  from  the  cable  to  a  given  point,  at  the 
junction  of  a  water  main  in  a  manhole,  we  can  get  a  large  am- 
perage. The  measurements  that  may  be  taken  on  any  pipes, 
either  cables  or  water  or  gas  pipes,  with  an  ammeter  and  volt 
meter,  are  generally  valuable  in  showing  the  direction  in  which 
the  current  is  flowing.  It  is  impossible  to  measure  the  number 
of  amperes  running  from  one  point  to  another  unless  you  can 
insulate  the  pipe  entirely  from  the  ground  through  its  entire 
length.  You  are  simply  taking  the  alternative  path  of  the  cur- 
rent, as  it  were. 

Mr.  Medbury  :  Potential  difiference  is  not  what  is  doing  the 
damage.  We  get  a  very  low  potential  difference,  but  get  a  con- 
siderable current  on  the  pipe.  You  can  find  out  a  cable  is  car- 
rying a  certain  amount  of  current  by  fastening  on  to  that  cable 
and  conducting  it  back  to  the  rail  or  any  other  circuit. 

Mr.  Baylis  :  Well,  if  you  take  the  readings  of  the  ammeter, 
taking  a  gas  or  water  pipe,  for  instance,  which  is  buried  in  the 
earth,  and  expose  the  pipe  for  seven  or  eight  feet  and  put 
an  ammeter  between  the  pipe  and  the  ground,  you  probably  will 
get  a  very  small  current  flowing.  At  the  same  time  a  great 
deal  of  current  may  be  flowing  from  the  pipe  to  the  ground.  The 
The  current  is  leaving  the  pipe  all  right  enoui;h,  but  it  is  not 
going  through  your  aniineter. 

Mr.  Medbury:  I  can  see  your  point.  My  point,  as  I  have 
understood  it,  and  my  experience  in  the  matter  is  this,  that 
taking  two  streets,  (this  is  how  the  case  stands')  two  parallel 
streets,  and  this  cable  runs  down  one  sti  eet  and  the  electric  rail- 
way is  on  the  other  street,  but  as  there  is  a  current  going  up  to 
the  farther  street  it  takes  just  a  short  cut  over  that  cable,  and  the 
whole  of  that  current  is  going  down  that  cable.  It  branches  ofT 
the  street  and  makes  a  conductor  for  it.  If  the  cable  happens 
to  turn  three  or  four  streets  down  'there,  the  current  is  leaving 
the  cable  again.  Of  course,  if  vou  take  it  at  that  point  and  put 
a  tap  on,  you  are  not  getting  any  electrolytic  action  at  all.  The 
cable  simply  acts  as  a  conductor  for  the  twenty  or  thirty  am- 
peres that  happen  to  be  flowing  over  it.    Of  course,  after  you  have 


112 


October,  1894 


got  away  100  feet  from  that  corner,  perhaps  there  would  be  no 
current  to  speak  of  flowing  around  the  outside  of  the  cable  ;  it 
would  all  be  going  over  that  cable,  perhaps  twenty  amperes.  Of 
course  readings  taken  anywhere  inside  of  that'  zone  of  electric 
current  would  give  various  readings  according  to  the  position  at 
which  you  are  taking  the  readings,  but  twenty  feet  from  the  cor- 
ner you  have  quite  an  number  of  amperes  running  over  the  cable. 

The  President  called  on  Mr.  L.  M.  Pinolet,  of  Montreal,  to 
read  a  paper  on  "  Alternating  Current  Motors."    (See  page  126). 

Mr.  Medbury,  in  discussing  the  paper,  said  :  This  is  a  very 
i  nteresting  paper  and  contains  a  great  deal  of  information  in  a 
small  space.  I  was  much  interested  recently  in  watching  the 
operation  of  starting  synchronous  motors  by  the  currents  induced 
in  special  closed  circuit  windings  on  the  fields.  When  synchron- 
izing speed  was  attained,  the  field  circuits  were  connected  with 
the  proper  current  and  the  motors  then  ran  synchronously.  The 
fact  that  the  speed  of  a  synchronous  motor  depends  upon  the 
rate  of  alternation  of  the  exciting  current,  does  not  appear  to  be 
universally  comprehended,  for  I  -recently  received  a  communica- 
tion from  a  person  to  whom  I  had  supplied  one  of  these  motors, 
asking  how  to  reduce  his  speed  and  saying  that  he  has  consider- 
able resistance  in  circuit  with  the  motor  to  lessen  its  speed,  but 
without  affecting  the  speed  at  all. 

Mr.  Brown  :  I  would  like  to  hear  something  further  on  this 
subject  as  I  understand  considerable  trouble  has  been  occa- 
sioned bv  the  false  currents  due  to  the  self  induction  of  the 
motors  flowing  back  through  the  transformers,  the  line  and  the 
generators.  I  understand  this  has  caused  considerable  trouble 
and  condensers  have  been  used  with  the  motors  to  overcome  it, 
but  have  been  found  to  be  objectionable. 

Mr.  Pinolet  :  Many  of  the  early  polyphase  motois  were  not 
well  designed  and  were  inefficient,  but  with  a  well  designed 
motor  the  loss  due  to  self-induction  is  trifling.  Dr.  Louis  Bell  in 
his  recent  paper  to  which  I  have  already  referred,  published  a 
comparative  test  of  the  current  of  a  polyphase  motor  and  that  of 
a  continuous  current  motor  of  the  same  capacity  at  different 
loads.  His  tests  showed  that  false  currents  were  only  noticeable 
in  the  polyphase  motor  at  very  low  loads  and  at  overloads.  Be- 
tween these  limits,  the  currents  taken  by  the  motors  were  sub- 
stantially the  same. 

Mr.  Medbury  :  If  there  is  no  further  discussion  on  this  paper, 
I  would  like  to  present  something  which  may  be  of  some  interest 
to  those  who  are  in  the  same  line  of  business  as  I  am.  We  are 
often  asked  regarding  the  relative  cost  of  transmission  for  any 
long  distance  transmission  plant  at  say  2,000  volts  without  step- 
up  and  step-down  transformers  and  say  5,000  volts  with  step-up 
and  step-down  transformers.  I  made  up  a  little  equation  which 
I  will  hand  in  because  I  think  it  may  be  useful,  as  I  only  re- 
cently ran  across  a  case  where  there  was  a  transmission  of  two 
and  a  half  or  three  miles  and  the  parties  were  strongly  urged  to 
use  5,000  volts  with  step-up  and  step-down  transformers.  It  is 
hard  work,  and  takes  considerable  time  to  figure  the  thing  out 
without  an  equation  in  black  and  white.  Of  course  there  will  be 
a  certain  distance  at  which  the  cost  of  the  wire  for  the  2,000  volts 
will  equal  the  cost  of  the  wire  for  the  5,000  volts  plus  the  cost  of 
the  step-up  and  step-down  transformers.  For  a  distance  beyond 
this  point,  transmission  at  5,000  volts  with  step-up  and  step- 
down  transformers  will  be  cheaper,  and  for  a  shorter  distance 
which  does  not  reach  this  point,  transmission  at  5,000  volts  will 
cost  more  money  than  at  2,000  volts. 

An  equation  to  determine  the  distance  at  which  the  cost  of 
transmitting  any  given  power  electrically  is  equal,  whether  a 
lower  voltage  is  used  without  raising  or  lowering  converters,  or 
a  higher  voltage  is  employed,  using  raising  and  lowering  con- 
verters, may  be  of  interest  to  those  who  are  frequently  asked  to 
decide  between  the  two  methods  of  transmitting  power  any  given 
distance.  The  following  equation,  which  seems  to  be  useful 
for  this  purpose,  is  offered  : — 

I     I  bB(T-fG-)1>^ 

d  =  -!  ]■  where 

i   ck         aB-Ab  J 

d  =  Distance  in  miles  at  which  costs  are  equal. 

a= Amperes  on  lower  voltage  line. 

A=      "        "  higher      <'  " 

b  =  Volts  lost  on  lower  voltage  line. 

B=    "      "     "  higher     n  n 

c  =  Cost  of  copper  wire  per  pound. 

k  =  a  constant  3950.5. 

T  =  Cost  of  transformers  for  higher  voltage  line. 

G  =  Extra  cost  (if  any)  of  higher  voltage  generator  over  lower 
voltage  generator. 

A  study  of  the  equation  shows  that  for  any  assumed  values  per 
unit  of  size  of  transformers,  d  is  independent  of  changes  in  A  or 
a,  that  is,  the  distance  does  not  vary  with  the  power  to  be  trans- 
mitted, but  varies  inversely  as  the  square  root  of  the  cost  of  cop- 
per, and  directly  as  the  square  root  of  the  cost  of  transformers, 
and  as  the  drop  in  volts  where  the  per  cent,  of  loss  taken  is  the 
same  for  both  systems,  or  in  other  words,  d  varies  very  slowly 
for  changes  in  B,  b  or  T.  As  an  illustration  of  the  use  of  the 
equation,  let  us  determine  the  point  at  which,  for  transmitting 
the  same  amount  of  power,  the  cost  of  a  2000  volt  installation, 
without  .raising  or  lowering  converters,  equals  the  cost  of  a  5000 
volt  installation  using  first  a  5000  volt  machine  and  lowering 


converters  and  then  a  lower  voltage  machine  and  both  raising 
and  lowering  converters.  Let  A  =  i.  Then  for  the  same  power 
transmitted  a  =  2.5.  Let  the  loss  be  i6f^%,then  B=iooo  and  b 
=  400.  Let  the  cost  of  bare  copper  wire  be  14c.  and  raising  or 
lowering  converters  cost  $20  per  K.  W.  Then  in  the  first  case 
T=  100  and  in  the  second  200,  say  G=o.  Substituting  these 
values  in  the  equation  we  have 

^  I  1000  X  400  X 100 

^  .14  X  3950.5  2.5  X  1000- I  X400  ""^^"^-^'^ 
71.4624  when  raising  and  lowering  converters  are  used  with  a 
lower  potential  machine.  Now  ^35.7312  =  5.98  and  J71. 4624 
=  8.45,  which  shows  that  under  the  conditions  assumed  for  trans- 
mitting any  given  power  up  to  5.98  miles,  a  2000  volt  installation 
costs  less  than  a  5000  volt  installation  with  a  5000  volt  generator 
and  step  down  transformers ;  beyond  that  distance  the  2000  in- 
stallation costs  more,  and  when  both  raising  and  lowering  con- 
verters are  used  this  distance  is  increased  to  8.45  miles.  It 
should  be  noted,  however,  that  this  distance  as  already  shown 
depends  upon  three  factors,  the  assumed  cost  of  copper,  the  loss 
on  the  line  and  the  cost  of  raising  and  lowering  converters. 

An  equation  which  enters  into  the  above  equation  may  also  be 
of  interest,  as  it  determines  quickly  without  the  need  of  a  circu- 
lar mils  table  the  total  weight  of  wire  required  for  any  power 
transmission.    It  is 

a  d 

weight  of  copper  =  3950. 5  volts  lost  where  a  and  d  are  as  above. 

These  equations  are  based  upon  10.7  ohms  as  the  resistance 
of  a  mil  foot,  and  five  per  cent,  has  been  figured  for  sag  allow- 
ance. 

The  chairman  asked  Mr.  Medbury  if  he  remembered  having 
at  the  last  convention  made  some  reference  to  distribution  by 
polyphase  currents  for  light  and  power  that  was  to  take  place  at 
Rochester  and  asked  if  he  had  any  particulars  as  to  how  it  was 
operating. 

Mr.  Medbury  said  there  were  three  machines  in  operation 
there  ,at  the  present  time.  They  were  combined  continuous  and 
alternating  cuirent  generators,  each  giving  at  one  side  two-phase 
alternating  currents  and  at  the  other  side  continuous  current,  so 
that  at  the  same  time  both  continuous  and  alternating  currents 
could  be  obtained  from  the  same  machine.  It  is  a  commercial 
system  with  alternating  current  motors  operating  successfully 
by  two-phase  currents.  At  Concord  there  is  a  three-phase  plant 
and  three-phase  motors  in  successful  operation. 

Mr.  Brown  :  Are  these  motors  synchronous  or  non-synchron- 
ous motors,  and  are  condensers  used  ? 

Mr.  Medbury  :  They  are  non-synchronous  motors  in  both 
cases,  and  are  operated  without  condensers. 

Mr.  Medbury  requested,  as  Mr.  Higman,  of  the  Government 
Inspection  Department,  was  present,  that  he  should  speak  to 
the  ineeting  on  the  position  the  bill  in  relation  to  electricity  was 
in. 

The  chairman  said  it  was  very  short  notice  for  Mr.  Higman, 
and  requested  that  gentleman  to  present  the  situation  at  the 
following  session  of  the  Convention. 

It  was  moved  by  Mr.  A.  B.  Smith,  seconded  by  Mr.  H.  A. 
Brown,  that  the  thanks  of  this  meeting  be  tendered  to  Mr.  W. 
B.  Shaw,  of  Montreal  ;  Mr.  J.  A.  Baylis,  of  Toronto,  and  Mr. 
L.  M.  Pinolet,  of  Montreal,  for  the  instructive  papers  they  have 
given  this  afternoon.  Carried. 

Mr.  A.  B.  Smith  reported  that  the  Committee  on  Membership 
Fees  recommended  that  the  fee  for  active  membership  be  re- 
duced to  $3. 

Mr.  K.  J.  Dunstan,  in  speaking  of  the  report,  said  ;  It  is  a  re- 
duction in  the  membership  fee  from  $5  to  $3.  The  reason  I 
make  the  motion  is  simply  this  :  By  the  Treasuier's  report  we 
have  on  hand  about  $300  ;  the  cost  of  the  last  convention  was 
in  the  neighborhood  of  $200  ;  that  means  we  have  a  surplus  of 
about  $100,  after  paying  the  expenses  of  this  convention,  assum- 
ing they  are  approximately  the  same  as  last  year.  We  have 
also  all  the  fees  which  will  become  due  for  the  current  year. 
The  Canadian  Electrical  Association  is  not  a  money-making  in- 
stitution ;  we  simply  desire  to  pay  our  way.  We  fixed  the  fee 
at  $5  with  the  view  of  being  sure  we  could  pay  expenses.  Hav- 
ing found  that  we  can  now  reduce  it  to  $3,  I  think  it  is  in  the  in- 
terest of  the  Association  that  the  reduction  be  made.  We  want 
members  more  than  than  money.  We  have  no  debt  to  pay  off  ; 
we  simply  want  to  make  ends  meet.  I  think  probably  if  there 
is  only  a  difference  of  a  dollar  between  the  associate  member- 
ship fee  and  the  active  membership  fee,  nearly  all  of  the  associ- 
ate members  who  can  qualify  will  become  active  members,  and 
take  part  in  all  the  proceedings  of  the  Association. 

The  President  :  I  think  those  remarks  are  al'  right,  provided 
the  members  all  pay  up.  Quite  a  number  of  the  members  are 
in  arrears  for  their  last  year's  subscription,  but  I  presume  if  the 
amount  is  made  less  there  will  probably  be  less  difficulty  in  col- 
lecting it. 

The  motion  being  put  to  the  meeting  by  the  chairman,  was 
carried. 

A  letter  from  R.  J.  Corriveau,  of  the  Montreal  Park  &  Island 
Railway  Co.,  extending  an  invitation  to  the  Association  for  a  trip 
over  the  suburban  line  to  Sault  au  Recollet,  was  read. 

The  President  announced  that  owing  to  the  unfavorable 
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weather  the  trip  down  the  Lachine  Rapids  was  postponed 
to  Friday  morning  at  8  o'clock. 

At  4.45  p.m.  the  meeting  adjourned. 


SECOND  DAY. 

On  the  20th  of  September  at  9  o'clock  a.m.  the  members  assem- 
bled at  the  Queen's  Hotel  and  thence  visited  McGill  University, 
where  an  investigation  was  made  of  the  electrical  appliances  in  the 
Macdonald  Building,  on  the  invitation  of  the  Faculty  of  Applied 
Science  and  Prof.  Cha.s.  A.  Carus-Wilson  of  the  Electrical  De- 
partment. An  inspection  of  the  electrical  laboratories  was  made 
and  a  practical  test  on  a  transformer  ot  apparatus  for  the  measure- 
ment of  alternating  current  power  given  by  Professor  Wilson. 

At  1 1  a.m.  the  President  called  the  meeting  to  order  in  the 
Board  of  Trade  Building  and  stated  that  Mr.  Higman  of  Ottawa 
would  in  the  afternoon  give  an  explanation  of  the  working  of  the 
Inland  Revenue  Department  as  to  testing  electric  meters. 

Mr.  A.  B.  Smith  moved,  seconded  by  Mr.  McFarlane,  Re- 
solved that  the  hearty  thanks  of  this  Association  be  tendered  to 
Prof.  Chas.  A.  Carus-Wilson  of  McGill  University  for  the  elab- 
orate and  extremely  interesting  exposition  of  the  electrical  test- 
ing apparatus  in  use  in  the  University  and  that  the  Secretary 
be  instructed  to  forward  a  copy  of  this  resolution  to  Prof  Wil- 
son. 

The  President  put  this  motion  to  the  meeting  and  it  was  carried 
unanimously. 

Mr.  E.  Carl  Breithaupt,  of  Berlin,  read  his  paper  on  "Municipal 
Electric  Lighting."    (See  page  139). 

The  President  then  called  upon  Mr.  J.  Francisco,  of  Rutlanc', 
Vt.,  President  of  the  National  Electric  Light  Association  of  Amer- 
ica, to  address  the  meeting,  extending  to  him  also  an  invitation 
to  take  part  in  the  discussions. 

Mr.  Francisco  replied  : — Mr.  President  and  gentlemen — 
When  I  left  the  United  States  I  supposed  I  was  going  to  leave 
the  question  of  "Municipal  Ownership"  behind  me.  I  did  not 
know  I  was  going  to  come  into  it  here,  and  hear  the  discussion 
following  the  reading  of  a  paper  on  this  subject. 

I  have  devoted  a  great  deal  of  time  to  the  subject  of  Municipal 
Ownership,  and  have  received  a  great  deal  of  cudgeling  in  my 
experience  on  account  of  the  position  I  have  taken.  I  find  almost 
all  over  the  cry  has  been  raised,  not  only  through  the  States,  but 
through  the  Canadian  provinces,  of  the  wonderful  cheapness 
with  which  municipalities  can  furnish  light,  but  it  is  pure  hum- 
bug. It  cannot  be  sustained,  and  never  will  be.  There  is  a 
principle  involved  that  makes  it  practically  impossible  for  any 
city  to  carry  it  out.  When  a  man  who  has  every  ability  in  the 
business  invests  his  money  in  it,  can  he  be  compared  with  a 
political  man,  who  has  no  interest  whatever  except  to  draw  his 
pay  and  to  help  along  some  political  scheme?  When  it  is  said 
a  politician  can  do  better  than  a  man  who  has  every  ability  in 
the  business  and  his  dollars  invested,  it  is  nonsense  to  make 
such  a  statement,  he  cannot  do  it.    (Hear,  hear.) 

Now,  references  are  made  in  this  paper  in  regard  to  some 
places  in  the  United  States  that  are  producing  their  own  lights. 
At  our  Convention  at  Cape  May  I  read  a  paper  on  Municipal 
Ownership  which  was  the  first  paper  read  on  this  subject,  and  it 
was  the  first  time  we  had  attacked  Municipal  Ownership.  The 
head  electrician  of  the  electric  plant  of  the  City  of  Chicago  was 
there  and  he  got  up  and  stated  emphatically  that  I  was  a  very 
broad  liar.  (Laughter).  He  said  the  statements  I  had  made  in 
regard  to  Chicago  were  false,  that  the  cost  of  electric  lighting  in 
Chicago  did  not  exceed  nineteen  cents  per  light  per  night.  Now, 
about  three  or  four  months  ago  that  same  electrician  issued  a 
report  in  Chicago  on  the  cost  of  electric  lights  of  the  system 
there,  and  he  gave  the  total  expense  at  $96.64  per  lamp  per  year. 
That  is  simply  for  the  lighting  expenses,  not  counting  depreci- 
ation, interest,  taxes,  water  rent,  or  anything  except  the  cost  of 
producing  light. 

In  Dunkirk,  New  York,  it  was  thrown  in  my  face  that  the 
total  cost  of  running  107  arc  lights  was  $2200  per  year.  What 
were  the  facts  on  investigation  ?  No  engineer  was  employed  or 
fireman,  and  not  a  ton  of  coal  used  at  the  station.  They  have 
an  engine  there  that  starts  without  a  man  going  near  it  to  look 
after  it.  The  lights  start  themselves  and  they  trim  themselves 
and  everything  goes  on  automatically.  That  is  why  it  only  costs 
$2,200.  (Laughter.) 

When  you  get  behind  the  curtain  what  do  you  see?  All 
charged  to  the  Water  Department.  Every  cost  of  running  the 
lights  except  the  Superintendent's  salary  was  charged  to  the 
Water  Department.  Of  course  it  would  only  be  $2,200. 
(Laughter.) 

The  Mayor  of  Topeka,  Kansas,  told  me  personally  that  when 
they  took  the  lighting  plant  from  the  Company  there  they  guaran- 
teed it  should  not  cost  over  $64  a  year  per  lamp  for  the  2,000 
candle  power  lamps.  It  has  cost  them  $132  per  year  by  actual 
experience  by  keeping  a  record  of  the  running  expenses  of  their 
plant,  and  he  told  me  also  there  was  no  question  but  what  the 
city  of  Topeka  could  have  saved  money  by  hiring  lighting  from 
a  local  company  instead  of  running  the  plant  themselves.  They 
are  building  it  all  over  and  putting  in  a  new  thing,  the  old  plant 
being  used  up.  But  they  did  not  charge  this;  this  is  an  improve- 
ment that  does  not  cost  anything,  that  is  simply  charged  up  as 
improvements,  and  the  taxpayers  pay  it.  (Laughter.) 

And  in  Hannibal,  Missouri,  they  had  a  little  bit  of  a  cyclone 
there  which  took  the  top  off  their  power  house  and  everything 


down  to  the  dynamo,  and  then  they  went  to  repair  it.  It  cost 
them  $1000  odd,  and  they  charged  it  up  to  "  Construction."  It 
appears  now  on  the  city's  books  as  Construction. 

In  the  course  of  my  investigations  in  this  matter  I  have  visited 
nearly  all  the  stations  of  municipal  plant  in  the  United  States, 
and  for  the  last  six  months  I  have  had  a  very  extended  corres- 
pondence with  cities  and  municipalities  throughout  the  Provinces 
here,  and  with  Toronto.  I  have  been  asked  questions  by  officials 
in  Toronto  from  the  Mayor  down.  It  is  amusing  to  read  some 
of  the  statements  made  by  parties  who  advocate  this  municipal 
idea.  You  would  think  it  was  a  perfect  Eden  in  every  place 
where  the  city  owns  the  plant — it  is  no  expense  whatever,  the 
lights  are  perfect  and  everything  running  in  magnificent  shape. 
The  mayor  of  Toronto  asked  me  in  regard  to  this  same  question. 
In  regard  to  Philadelphia  where  they  had  an  exhaustive  investi- 
gation made  as  to  the  cost  of  the  plant,  thtee  different  estimates 
were  made,  one  by  the  City  Electrician,  one  by  the  manager  of  the 
city  plant,  and  one  by  the  local  companies,  all  employing  out- 
side experts  who  weie  supposed  to  understand  their  business. 
And  there  was  a  difference  between  the  two  estimates  of  over 
$1 50,000  in  installing  plant.  When  it  came  to  the  running  of 
the  plant  there  was  the  most  peculiar  diversity  you  ever  heard 
of  Of  course  the  electrician  was  in  favor  of  Municipal  Owner- 
ship and  wanted  to  show  the  whole  thing  in  as  bright  a  light  as 
possible.  They  were  going  to  run  507  arc  lights.  He  did  not 
think  it  was  necessary  to  have  more  than  one  engineer  to  do  the  , 
whole  business.  They  were  going  to  start  about  half  past  three 
in  the  afternoon  and  run  on  till  the  next  morning.  When  he  was 
asked  when  the  engineer  was  going  to  clean  his  engine  and  look 
after  everything  and  get  some  sleep,  he  said,  "  Oh,  he  would  do 
that  between  those  hours."  (Laughter.) 

The  question  was  asked  him  how  much  he  expected  to  pay 
the  engineer  to  do  that  kind  of  work  and  run  it  that  way.  He 
said  he  was  going  to  pay  him  two  dollars  a  day.  That  is  the 
basis  on  which  he  founded  his  calculation.  Where  will  that  go  ? 
What  is  the  use  of  talking  in  this  way  to  an  intelligent  electric 
light  man  who  is  experienced  and  expect  he  is  going  to  take 
any  stock  in  that  theory. 

I  have  probably  travelled  over  7,000  miles  through  the  States 
visiting  the  plants,  and  not  a  single  one  of  them  will  you  find 
where  they  can  show  in  one  instance  that  they  can  produce  the 
light  for  less  than  the  private  or  local  company  can  do  it  under 
the  same  conditions  and  have  the  same  light  and  get  as  good 
results.  If  you  charge  all  these  things  to  other  departments  it 
is  very  easy  to  make  a  small  amount,  but  if  you  want  to  produce 
the  light  on  the  same  basis,  and  showing  as  low  expenses,  they 
cannot  do  it  as  cheap  as  the  private  company  can.  That  has 
been  demonstrated  time  and  again  and  can  beat  any  time  of  the 
year. 

Here  is  another  feature  :  In  Canada  of  course  it  is  not  ex- 
pected that  you  have  anything  like  what  we  have  in  the  States. 
They  are  all  honest  here.  (Laughter.)  The  fact  is  that  nine 
out  of  ten  of  the  public  men  who  have  charge  of  this  business 
are  men  you  can  buy  hand  and  foot.  I  have  had  experience  of 
that  kind  in  my  own  city.  Rutland  has  always  been  a  village 
until  last  February.  Then  they  put  it  in  as  a  city  and  elected  a 
Council.  I  do  not  believe  that  there  has  been  a  single  transaction 
of  any  kind  made  in  the  C'ty  of  Rutland  since  that  date  but  what 
has  been  boodled.  What  was  the  result  ?  They  called  for  bids 
on  city  lighting.  There  was  one  company  there.  Another  con- 
cern from  the  west  came  in  and  made  a  proposition.  The  Coun- 
cil gave  the  contract  for  lighting  to  the  outside  company  at  five 
cents  per  lamp  higher  than  the  local  company  offered.  The 
question  is,  how  much  did  they  spend  for  boodle  ?  We  know 
they  did  it  as  well  as  if  we  saw  them  do  it  with  our  own  eyes. 
That  is  the  way  that  village  is  run,  and  that  is  the  way  it  is  run 
all  through  the  States.  You  can  talk  about  honesty  and  integrity 
in  office — you  may  have  it  here,  but  on  the  other  side  they  do  not 
deal  on  that  basis.  But  we  have  some  very  fine  men  over  there, 
as  fine  as  you  can  find  anywhere,  but  the  men  of  character  and 
standing  are  not  in  office. 

I  thank  you  heartily  for  your  courtesy  in  expending  this  pri- 
vilege to  me  and  trust  I  shall  have  an  opportunity  of  meeting 
you  personally.  (Applause.) 

Mr.  A.  A.  Wright,  Renfrew  :  This  speech  presents  facts  and 
information  that  every  central  station  man  ought  to  take  to 
heart.  If  any  municipality  wants  you  to  undertake  to  light 
their  streets,  the  best  thing  you  can  do  is  to  say,  "  No,  thank 
you,  I  do  not  want  to  do  it,"  for  it  is  only  a  curse  to  any  man  as 
long  as  he  lives.  At  our  town  I  told  the  Council  a  while  ago  that 
I  would  rather  deal  with  five  hundred  men  than  with  one  set  of 
Councilmen.  They  want  you  to  do  the  whole  thing  free  gratis 
for  nothing,  without  being  paid  a  cent  for  a  lot  of  work  they  want 
done,  and  then  have  it  changed  to  something  else.  A  central 
station  man  cannot  do  that  kind  of  thing.  I  say  to  those  who 
are  out  of  the  municipal  lighting  business,  to  stay  out  and  not 
have  anything  more  to  do  with  it. 

The  Chairman  :  That  is  very  entertaining  for  those  who  are 
out  of  it,  but  it  is  not  much  information  for  those  who  are  in 
it  as  to  how  to  get  out.  (Laughter.) 

Mr.  Wright  :  I  am  in  it  and  I  want  to  get  out.    I  am  thinking 
very  seriously  of  using  my  dynamos  for  motors  and  giving  up 
the  electric  lighting  on  the  streets  altogether  ;  I  think  it  will  pay 
me  better  than  having  anything  to  do  with  the  municipality. 
Mr.  D.  H.  Keeley  :  Would  it  be  out  of  the  way  to  suggest 
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that  we  miqht  set  about  collecting  statistics  as  opportunity  offers, 
of  all  the  information  coming  under  the  notice  of  members  of  the 
Association.  It  should  include  facts  m  regard  to  the  cost  of 
lighting  and  the  difficulties  that  are  actually  encountered  in  re- 
gard to  dealing  with  municipal  bodies  and  municipal  lighting, 
and  this  information  should  be  put  on  record  so  it  could  be 
sifted  out  afterwards  by  the  members.  The  gentleman  who  has 
just  spoken  from  the  United  States  tells  us  there  is  quite  a  com- 
parison to  be  drawn  between  the  municipal  bodies  of  the  United 
States  and  those  of  Canada.  We  can  hardly  be  guided  in  Can- 
ada by  the  statistics  that  are  furnished  from  the  other  side  when 
qualified  in  that  way.  If  we  were  able  to  gather  such  infor- 
mation in  our  own  communities  it  would  be  of  great  importance. 
A  little  while  ago  in  the  city  of  Ottawa  the  same  question  came 
up  and  there  was  a  great  agitation  over  it,  and  after  a  lot  of  talk 
it  was  decided  that  the  companies  could  do  the  work  just  as  ef- 
ficiently as  the  city  could,  and  the  question  was  left  open.  The 
result  has  been  that  the  companies  there  have  amalgamated  and 
are  in  a  position  to  give  a  very  excellent  service  ;  but  that  does 
not  dispose  of  the  question  at  all,  and  I  think  if  we  can,  as  an 
Association,  put  ourselves  in  the  position  to  get  together  the 
information  at  a  future  date,  it  would  be  of  great  importance  to 
us. 

Mr.  E.  Carl  Breithaupt  :  This  is  a  good  idea.  It  is  a  very 
difficult  matter  to  gather  statistics  in  that  way.  For  the  pur- 
pose of  this  paper  I  have  endeavored  to  get  statistics  from 
all  the  municipal  plants  in  Ontario,  and  some  in  Quebec,  and 
have  found  it  very  difficult,  as  half  of  them  would  not  answer 
my  correspondence  at  all.  I  may  say  the  statistics  I  gathered 
do  not  show  any  better  figures  than  those  of  the  United  States 
published  by  Mr.  Francisco.  I  have  a  lot  of  statistics  in  my 
pocket  about  Canadian  municipal  plants,  but  they  are  somewhat 
incomplete,  and  for  that  reason  I  did  not  want  to  quote  them 
particularl  y. 

Mr.  A.  A.  Wright  :  I  suppose  the  reason  they  are  not  complete 
is  that  the  people  giving  them  did  not  know  how  to  do  it.  These 
people  that  are  running  municipal  plants  do  not  know  how  to 
do  it. 

Mr.  E.  C.  Breithaupt  :  For  the  benefit  of  the  Committee  on 
Statistics,  I  would  like  to  say  a  word  on  how  this  committee  is 
to  go  to  work,  whether  they  will  be  allowed  to  go  to  any  expense 
for  the  Association  in  the  matter,  which  would  almost  be  a  ne- 
cessity to  make  the  statistics  of  any  value,  because  just  gather- 
ing statistics  by  correspondence  like  this  you  cannot  get  accurate 
figures. 

Mr.  Higman  :  There  is  another  matter,  and  that  is  as  to  stan- 
dard of  power.  The  Department  has  received  several  letters  bear- 
ing on  that  subject,  asking  us  to  embody  in  the  Bill  a  standard 
similar  to  what  was  adopted  in  the  United  States  as  to  energy. 

Mr.  J.  Langton  :  In  this  subject  of  municipal  lighting  the 
point  seems  to  be  the  business  efficiency  of  municipal  govern- 
ment, and  it  is  of  interest  to  know  what  room  for  improvement 
there  is.  An  article  was  published  in  the  Forum  a  couple  of 
years  ago  on  municipal  institutions  in  America  and  England, 
written  by  the  Right  Hon.  Joseph  Chamberlain,  who  made  his 
first  mark  as  a  public  man  when  Mayor  of  Birmingham.  That 
city  has  now  the  reputation  of  being  the  best  governed  in  the 
world.  In  the  article  I  speak  of  he  makes  a  comparison  be- 
tween the  municipal  expenses  of  Birmingham  and  Boston.  The 
populations  are  almost  exactly  the  same,  Boston  being  448,000 
and  Birmingham  430,000.  In  the  article  he  gives  detailed  ex- 
penditures. The  result  is  that  the  total  cost  of  municipal  gov- 
ernment in  Boston  is  twelve  millions  and  a  half,  and  in  Birming- 
ham it  is  two  millions  and  a  half ;  relative  figures,  five  to  one. 
There  were  some  expenditures  in  Birmingham  which  were 
not  undertaken  in  Boston,  and  vice  versa.  These  related  prin- 
cipally to  schools  and  relief  of  the  poor.  Excluding  these  he 
gets  the  expenditures  for  strictly  municipal  government  purposes 
in  Boston  a  little  over  ten  millions  and  in  Birmingham  one  mil- 
lion six  hundred  thousand.  The  proportion  in  this  case  is  six  to 
one.  Of  course  Birmingham  is  a  high  standard.  The  last  cen- 
sus gives  the  expenditures  of  one  hundred  cities  in  the  United 
States,  ranging  in  population  from  15,000  to  1,500,000,  and  hav- 
ing a  total  population  of  twelve  millions  and  a  half,  or  about 
two-thirds  the  urban  population  of  the  United  States.  The  cost 
per  head  of  municipal  goveinment  varies  from  $3.79  in  Oswego 
to  $27.61  in  St.  Paul,  with  an  a/erage  cost  of  $16.77  per  head, 
against  a  standard  set  by  Birmingham  of  about  $4.50  per  head, 
so  that  if  there  is  anything  in  these  figures,  in  order  to  put  them- 
selves on  a  par  wi>h  private  corporations  in  business  efficiency, 
municipal  governments  in  America  must  improve  till  they  are 
about  four  times  as  good  on  the  average  as  they  are  now.  Of 
course  there  should  be  an  advantage,  if  it  is  properly  used,  where 
it  is  possible  to  run  the  electric  light  in  conjunction  with  water 
works  or  other  public  works,  and  save  some  of  the  general  ex- 
penses. Whether  there  is  any  real  advantage  from  this  is  a 
a  question  for  each  individual  case.  In  favor  of  municipal  own- 
ership instances  are  cited  of  what  some  one  town  in  one  part  of 
the  world  has  thought  it  profitable  to  do,  as  an  example  of  what 
another  town  in  another  part  of  the  world  should  do.  If  that  is 
an  argtmient,  the  city  of  Geneva,  in  Switzerland,  should  be  an 
argument  against  municip.d  electric  plants.  In  Geneva  the  city 
has  developed  ;in  extensive  system  of  waterworks  and  derives  a 
good  revenue  from  water  sold  for  power  purposes.  But  in  spite 
of  owning  and  operating  profitably  this  large  system  of  water 


and  water  power  supply,  they  do  not  seem  to  think  it  profitable 
to  supply  electric  light,  although  the  private  electric  company 
gets  its  power  from  the  city,  buying  it  at  a  very  low  figure.  I 
do  not  think  it  is  much  of  an  argument  to  assert  that  an  isolated 
instance  in  one  part  of  the  world  furnishes  a  proper  example  to 
be  followed  by  some  individual  town  in  another  part.  But  when 
that  sort  of  argument  is  used  in  favor  of  municipal  electric 
plants,  the  case  of  Geneva  should  be  equally  valid  on  the  other 
side. 

Mr.  Francisco  :  In  answer  to  the  arguments  put  forward  I 
simply  state  that  the  National  Association  at  their  last  Conven- 
tion in  Washington  adopted  a  standard  for  our  2000  C.  P.  arc 
lights  as  10  amperes  and  45  volts  or  450  watts.  That  has  been 
adopted  by  the  Executive  of  the  National  Association  and  will 
be  adopted  in  all  probability  by  the  Government. 

It  was  moved  by  Mr.  D.  H.  Keeley,  seconded  by  Mr.  O.  Hig- 
man, that  it  would  be  desirable  that  steps  be  taken  by  members 
of  this  Association,  to  gather  and  communicate  to  the  Commit- 
tee on  Statistics,  any  reliable  data  and  information  relative  to 
the  comparative  cost  and  efficiency  of  electric  lighting  by  muni- 
cipalities and  by  private  companies. 

Mr.  Campbell  :  In  the  majority  of  cases  in  towns  through  the 
the  country  they  do  not  keep  any  separate  details.  The  ac- 
counts are  all  jumbled  together  in  one  item  ;  power  and  incan- 
descent lights  all  from  one  engine,  and  it  is  pretty  hard  to  get 
at  these  details  unless  you  go  to  the  man  who  is  at  the  business 
and  see  if  there  are  any  books  kept  and  get  the  details.  Any  infor- 
mation got  in  that  way,  unless  it  is  correct,  is  worse  than  useless. 

Mr.  W.  B.  Shaw  :  As  the  statistics  will  probably  be  accepted 
by  the  Inland  Revenue  Department  later  on,  it  would  be  well  to 
sift  them,  not  only  in  the  interest  of  the  Association  but  of  pri- 
vate companies. 

Mr.  Keeley  :  It  was  my  intention  that  only  reliable  informa- 
tion should  be  sent  in  to  the  Committee.  Unless  a  member 
could  come  forward  and  say,  "  this  is  a  fact,"  we  do  not  want  the 
information. 

Mr.  D.  Starr  :  I  think,  for  the  leason  that  Mr.  Higman  in  his 
department  in  looking  after  and  inspecting  plants,  he  or  his 
deputies  could  gather  a  great  deal  of  information,  and  it  would 
be  a  good  thing  to  have  him  on  the  Committee  on  Statistics. 

Ml.  Higman  :  I  do  not  know  that  the  department  concerns 
itself  much  about  statistics  except  in  regard  to  the  number  of 
lamps  used,  but  I  will  be  very  glad  to  do  anything  I  can. 

Mr.  Keeley  :  It  is  not  necessary  that  a  man  should  be  on  the 
committee  to  get  statistics  together.  I  said  in  my  motion  that  it 
was  desirable  that  the  members  should  communicate  to  the 
Committee  on  Statistics.  The  committee  might  consist  of  one 
person  as  far  as  that  goes. 

Motion  carried. 

Mr.  Dunstan  :  Mr.  Breithaupt  has  brought  up  the  question  of 
expenditure  in  gathering  these  statistics.  I  do  not  think  that  it 
is  the  desire  of  this  Association  to  incur  much  expense,  but  still 
there  will  be  some  necessary  expenditure  for  postage  and  other 
things,  and  the  members  of  the  committee  cannot  be  expected 
to  meet  it  personally.  I  therefore  move  that  the  Executive  Com- 
mittee be  empowered  to  grant  from  the  funds  of  the  Association 
an  amount  sufficient  in  their  opinion  for  the  requirements  of  the 
Statistical  Committee's  work  in  securing  statistics.  As  the  work 
proceeds,  and  the  committee  find  out  exactly  what  statistics 
they  wish  to  gather  and  what  the  cost  is  likely  to  be,  the  Execu- 
tive Committee  can  then  consider  the  matter  carefully  and  grant 
from  time  'o  time  whatever  sum  is  required  for  the  work.  Sec- 
onded by  Mr.  A.  B.  Smith.  Carried. 

Mr.  A.  A.  Wright  moved  a  vote  of  thanks  be  tendered  to  Mr. 
Breithaupt  for  his  ably  prepared  paper.  Seconded  by  Mr.  Shaw 
and  carried. 

Mr.  McFarlane  exhibited  for  the  inspection  of  rnembers  of  the 
Association  an  interesting  collection  of  original  letters  and  photo- 
giaphs  of  celebrities  such  as  Morse,  Cyrus  W.  Field,  Vail,  Elisha 
Gray,  Galvani,  Volta  and  Ohm,  which  had  been  kindly  loaned 
for  the  purpose  by  the  owner,  Mr.  John  Horne,  of  Montreal. 
The  collection  included  also  some  copies  of  an  electrical  journal 
called  "  The  Canadian  Electrical  News,"  of  which  five  numbers 
only  were  published  by  Mr.  Horne  in  the  "  sixties,"  but  which,  as 
he  states,  proved  to  be  ahead  of  the  times.  Mr.  Horne  is  an  old 
and  practical  telegrapher,  and  ex-Manager  of  the  Western 
Union  Telegraph  Co.'s  New  York  Stock  Exchange,  which  at  one 
time  did  the  largest  business  of  any  branch  outside  of  the  main 
office.  Mr.  Horne  many  years  ago  commenced  the  collection 
of  original  matter  relating  to  the  history  and  invention  of  the 
electro-magnetic  telegraph. 

At  12:30  p.m.  the  meeting  adjourned  till  2  p.m. 

AFTERNOON  SESSION. 

At  2.30  p.m.  the  President  resumed  the  chair  and  called  the 
meeting  to  order. 

The  first  order  of  business  was  the  reading  of  a  papei  on  "A 
Method  of  Distribution  with  Equalization  of  Potential  Differ- 
ence," by  Mr.  D.  H.  Keeley,  of  Ottawa.    (See  page  140). 

Mr.  Campbell,  in  discussing  the  paper  said :  Fig.  No.  8  illus- 
trates the  same  idea  as  No.  6  as  adapted  to  what  is  known  as  the 
three  wire  system.    Are  they  both  of  the  same  size? 

Mr.  Keeley:  They  are  all  of  the  same  size.  The  three  wire 
system  is  the  adoption  of  two  dynamos.  If  you  were  using  the 
three  wire  system  and  you  incieased  the  voltage  to  200  volts, 
each  machine  giving  200  volts — 
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Mr.  Campbell  :    Do  you  say  200  volt  lamps? 
Mr.  Keeley  ;    No,  100.    It  does  not  make  a  particle  of  dif- 
ference. 

Mr.  Campbell  :  Wliether  this  figure  8  is  a  two  wire  system 
or  three  wire  system  .'' 

Mr.  Keeley  :  It  dees  not  make  any  difference  as  far  as  volt- 
age is  concerned. 

Mr.  Campbell,  after  some  discussion  on  the  two  and  three 
wire  systems,  claimed  that  figure  8  was  an  impracticable  idea 
altogether,  as  it  would  take  four  times  as  much  copper.  In  theory 
and  practice  it  was  all  wrong,  and  not  equal  to  No.  7. 

Mr.  Keeley  claimed  figure  8  was  what  he  represented  it  to  be. 
He  had  made  experiments  carefully  and  if  it  was  followed  out 
carefully  it  could  not  fail  to  act. 

Mr.  Campbell  :  Take  figure  6,  it  would  take  more  copper  and 
will  not  give  as  good  distribution  as  the  ordinary  parallel  system. 

Mr.  Keeley  :  It  would  necessarily  have  to  be  abetter  system. 
The  idea  is  this,  if  we  were  going  to  supply  a  block  in  our  im- 
mediate vicinity  I  should  run  my  leads  out  of  this  side  of  the 
house  and  bring  them  in  on  the  other  side. 

Mr.  Campbell  :  If  you  could  install  the  plant  and  build  the 
town  around  it  that  would  be  all  right,  I  suppose.  I  nm  in  the 
dark  to  see  how  figure  6  is  a  better  distribution. 

Mr.  Keeley  :  Well,  for  instance,  you  have  your  station,  and 
the  places  you  are  going  to  supply  the  current  to  are  about  a 
quarter  of  a  mile  away.  Your  view  seems  to  be  tha*^  you  would  be 
running  out  four  wires  and  would  be  using  more  copper  than  the 
ordinary  mains.  What  I  say  is  that  you  have  exactly  the  same 
amount  of  copper  you  have  with  your  ordinary  two  wire  system. 
The  highest  difference  of  potential  you  can  get  at  any  point  will 
be  that  fiom  the  first  end  of  the  circuit.  As  I  have  pointed  out 
there  in  figure  2  you  get  the  difference  of  potential,  absolutely. 
In  figure  2  you  get  the  same  potential  difference  between  points 
2  and  4  as  you  will  get  in  figure  i  between  the  points  3  and  4. 
I  have  stated  here  that  this  difference  of  potential  must  neces- 
sarily involve  that  the  current  that  is  received  in  any  one  lamp 
is  equal  to  that  you  can  get  at,  the  furthest  end  of  the  circuit. 
Take  figure  6  and  supposing  this  is  a  direct  current  circuit  we 
are  considering.  The  sources  of  current  D  i  in  figure  6  are  direct 
current  generators  for  that  matter.  We  will  take  one  lamp 
placed  across  between  3  and  4.  It  is  taking  one  ampere.  Sup- 
posing we  are  going  away  around  to  F  at  the  further  end  of  the 
circuit,  and  we  put  on  100  lights,  we  will  then  have  loi  amperes 
of  current  running  through  the  circuit.  It  stands  to  reason  that 
the  electromotive  force  between  those  points  is  the  same  there 
with  lamp  Fi  whether  we  turn  on  that  gang  of  100  or  turn  it 
off. 

Mr.  Campbell  :    The  current  to  run  this  100  lamps  has  to  run 
a  greater  distance  than  with  a  parallel  system. 
Mr.  Keeley  :  No. 

Mr.  Campbell  :  100  lamps  at  F.  and  one  at  the  other  place, 
they  are  using  49  amperes  at  F.  How  does  the  current  run  from 
the  dynamo  to  there  and  back  again  ? 

Mr.  Keeley  :    50  amperes  will  run  from  B,  and  50  from  Di. 

Mr.  Breithaupt:  I  think  we  ought  to  have  a  blackboard  at 
these  meetings  ;  where  we  could  then  discuss  these  matters 
thoroughly  and  all  could  see  and  undei stand. 

Mr.  Langton  :  If  the  lamp  in  figure  i  was  a  certain  distance 
from  the  central  station,  say  one  mile,  figure  5  would  be  the 
same  lamp  fed  by  two  central  stations  two  miles  apart. 

Mr.  Keeley  :    One  mile  on  each  side. 

Mr.  Langton  :  Figure  6  would  be  that  system  folded  to- 
gether so  as  to  consolidate  the  central  station.  It  shows  four 
wires  to  the  lamp,  distant  one  mile  from  the  station.  If  these 
wires  are  of  the  same  size  as  they  are  in  figure  i,  the  loss  would 
be  oiie  half  and  take  twice  as  much  copper.  1  cannot  see  any 
difference  between  this  and  a  straight  two  wire  system. 

Mr.  Keeley  :  If  you  are  sending  (our  amperes  along  the  line 
with  a  pressure  of  100  volts,  you  have  a  certain  drop  in  the 
mains.  Supposing  you  cannot  connect  it  up  in  accordance  with 
figure  6  you  are  sending  two  along  on  one  side  and  two  on  the 
other,  and  you  have  a  certain  drop  along  the  mains.  In  each 
case  the  drop  would  be  one  half  In  figure  i,  instead  of  having 
four  percent,  drop  you  will  have  an  eight  per  cent,  drop,  whereas 
in  the  other  you  will  have  only  four  per  cent.,  and  take  the  same 
amount  of  copper. 

Mr.  Langton  :  Figure  5  is  simply  a  double  system  of  figure  i, 
and  figure  6  is  figure  5  folded  together.  They  have  the  same 
lamps,  you  have  to  send  out  the  same  current  and  you  use  twice 
the  length  of  wire  of  the  same  diameter,  with  consequently  half 
the  loss,  or  you  use  twice  the  length  of  wire  of  half  the  diameter 
with  the  same  loss. 

Mr.  Keeley :  I  claim  we  have  a  marked  saving  in  the 
wire.  At  the  same  time  I  admit  that  the  total  amount  of 
copper  used  in  the  four  wires  would  be  equal  to  the  total  amount 
of  copper  in  the  two  wires.  Now,  the  question  comes  in,  where 
is  the  saving  ?  It  is  here.  The  statistics  of  the  different  general 
central  stations  as  I  have  been  given  to  understand  is,  that  out 
of  a  total  number  of  1,000  lamps  for  which  wires  have  been  put 
in,  there  is  only  a  demand  at  any  one  time  for  450.  You  can 
put  it  at  55  or  60  per  cent.  It  stands  to  reason,  at  that  rate,  that 
the  greatest  demand  at  any  time  is  only  60  per  cent,  on  the  sta- 
tion for  the  total  quantity  of  copper  that  has  been  put  out  ;  there 
is  forty  per  cent,  lying  idle.  If  you  have  a  system  by  which  you  can 
start  and  give  an  equal  potential  throughout  the  entire  town 


instead  of  having  to  run  a  multitude  of  circuits  for  long  distances, 
you  can  effect  an  enormous  saving  in  running  the  wire  from  the 
station  over  your  mains  for  a  maximum  of  sixty  per  cent,  of  the 
number  of  lamps  put  in.    You  save  forty  percent,  of  the  copper. 

At  Mr.  Keeley's  request  the  following  note,  written  subsequent 
to  the  Convention,  is  |)rinted  as  a  part  of  the  discussion  on  his 
paper : — 

N(7TE. — I  have  to  thank  Mr.  Cainpl)cll  for  bringing  out  a  point  that  should  have 
been  duly  considered  in  my  paper.  The  wl.ole  of  what  obtains  in  the  operation  of  the 
circuit  in  Fig.  7  has  not  been  clearly  set  forth.  The  three  wire  system  as  represented 
in  that  figure  has  been  dealt  with  as  if  simply  constituting  two  separate  circuits  ;  in 
the  light  that  if  one  lamp  alone  is  in  circuit  between  A  and  C,  the  current  operating 
it  is  derived  from  the  source  V  alone  ;  and  if  another  lamp  is  put  between  B  and  C, 
it  in  like  fashion  gets  its  current  from  the  source  VI.  Hut  it  should  be  recognized 
ih.it  ill  doing  tliis  we  have  doubled  the  15.  M.  F.,  and  doubled  the  lamp  resistance, 
while  the  other  part  of  the  circuit  resistance  remains  unaltered.  We  know  that  the  E.  M. 
I'',  aljsorljcd  in  any  part  of  a  circuit  is  equal  to  the  resistance  of  that  part  multiplied 
Ijy  tlir  ciirrejit,  and  >ve  can  therefore  djuble  the  E.  M.  F.,  and  supply  double  the 
mirnbc-r  of  lamps  wil liout  increasing  the  current  in  circuit.  This  is  what  Is  done  in 
I'ik'-  7,  «  hcii  an  number  oflamps  is  put  on  each  side  of  the  neutral  wire.    So  if, 

ill  thij  pLiii  as  laid  oui  in  Fig.  8,  the  sources  of  current,  V,  VI,  correspond  with  those 
shown  ill  Fig.  7,  say  100  volts  eaclf,  and  if  the  volume  of  current  to  be  distributed  in 
each  x.ase  is  the  same  ;  it  is  true,  as  has  been  suggested,  that  for  a  given  drop  the 
Il-uiIs  in  l-'ig,  8  would  have  to  be  twice  as  heavy  as  those  in  Fig.  7,  because  the  same 
amount  of  K.  M.  F.  as  is  absorbed  in  each  of  the  separate  circuits  of  Fig.  3  does  duty 
forli(-[li  I  irtaiiis  (jf  Fig.  7,  when  there  is  an  equal  number  of  lamps  on  either  side 
of  the  natural  wire  since  the  figure  then  represents  what  is  p  actically  a  single  round 
circuit  including  the  sources  of  current  with  the  two  groups  of  lamps  in  series,  and 
there  is  no  potential  difference  between  the  ends  of  the  neutral  wire.  When  this 
balance  is  disturbed,  however,  by  an  unequal  number  oflamps  being  put  on  the  two 
sides,  a  potential  difference  is  set  up  between  the  ends  of  the  neutral  wire,  and  the 
volts  thus  lost  or  absorbed  in  in  it  have  to  Ije  supplied  from  the  source  that  is  on  the 
same  side  as  the  greater  lunnljer  of  i.amps.  The  drop  on  that  side  thus  becomes 
greater  than  on  the  other,  and  the  regulation  of  the  supply  is  interfered  with.  Here  then 
we  find  a  tendency  of  the  sources  of  current,  V,  VI,  to  (jperate  in  separate  circuits  in 
the  same  way  as  they  would  actually  do  if  the  lamps  were  placed  on  one  side  only  of 
the  neutral  wire,  and  it  might  perhaps  be  better  to  permanently  arrange  them  so. 
The  system  could  be  permanently  balanced  if  it  were  practicable  to  altogether  elim- 
inate the  neutral  wire,  or  to  go  to  the  other  extreme  and  reduce  its  resistance  to  nil. 
Without  the  neutral  wire,  however,  we  could  not  use  the  100  volt  lamps  singly  as  at 
present,  and  200  volt  lamps  are  not  yet  available,  so  the  next  best  thing  is  to  reduce 
the  interference  of  the  circuits  by  making  the  resistance  of  the  neutral  wire  as  low  as 
possible.  It  is  to  this  end  I  fancy  that  in  some  instances  the  neutral  is  given  three  or 
four  times  the  cross  section  of  the  outside  wires,  and  a  great  deal  further  enlargement 
in  the  same  direction  would  be  perfectly  rational,  as  can  be  seen,  but  when  it  comes 
to  multiplying  the  total  weight  to  an  extent  approximating  that  of  the  two  wire  plan 
of  distribution,  the  best  course  would  be  to  lay  out  the  wires  in  the  way  shown  in 
Fig.  8,  so  as  to  secure  not  only  immunity  from  interference  between  the  circuits,  but 
at  the  same  time  an  equalization  of  potential  difference  throughout  the  whole. 
Now  the  entire  argument  I  have  advanced  goes  to  show,  I  think,  that  we  can  ob- 
tain what  is  claimed  at  the  outset  of  my  paper,  viz.,  an  equalization  of  potential  dif- 
ference, with  the  same  total  weight  of  conductor  and  same  drop  as  obtains  in  a  single 
two-wi  e  circuit,  and  the  same  result  in  a  three  wire  system  with  an  increase  of  con- 
ductor that  has  been  expressed  as  25  per  cent,,  but  will  have  been  understood  to  re- 
present an  increase  in  the  proportion  of  X-  to  i, — IJ-  H.  K. 

Moved  by  Mr.  Campbell,  seconded  by  Mr.  Breithaupt,  that  the 
thanks  of  the  meeting  be  tendered  Mr.  Keeley  for  his  very  able 
paper.  Carried. 

The  Chairman  called  upon  Mr.  O.  Higman  to  enlighten  the 
members  regards  the  provisions'  of  the  Electric  Light  Act. 
Referring  to  the  criticism  in  the  last  number  of  the  C.\NADI.\N 
Electrical  News,  page  lor,  he  said  :  One  of  the  objections  is 
to  clause  7,  and  I  explained  that  the  original  copy  of  the  draft  of 
the  Bill  included  a  number  of  clauses  dealing  with  underwriters' 
rules,  and  acting  on  a  request  from  the  Underwriters'  Associa- 
tion, those  clauses  were  subsequently  stricken  out.  Later  on, 
however,  when  the  bill  was  taken  up,  that  is  some  few  years  ago, 
I  found  numbers  6  and  7  reinstated  for  the  purpose  of  giving 
the  consumer  the  opportunity  of  being  able  to  test  his  wires  for 
leakage,  giving  the  consumer  the  power  to  call  in  an  inspector 
to  test  the  wires  for  leakage.  The  other  principal  objections  in 
this  article  are  as  to  the  utility  ot  this  inspection.  This  is  a 
matter  of  opinion.  The  Canadian  Government  has  thought  fit 
to  inaugurate  a  system  of  weights  and  measures  inspection,  and 
that  system  has  been  in  operation  for  the  past  twenty  years,  as 
to  weights  and  measures  for  the  sale  of  ordinary  commodities  that 
we  can  feel  and  handle.  If  it  is  necessary  we  should  inaugurate  a 
system  of  dealing  with  these  weights  and  measures,  I  think  it 
will  be  readily  admitted  that  with  an  article  impalpable  in  its 
character,  the  reasons  are  emphasized  an  hundred  fold,  as  in  the 
case  of  electricity.  Parliament  in  its  wisdom  has  decided 
that  this  is  advisable.  We  will  take  up  the  bill  and  see  what 
we  find  in  it.  Starting  out  we  will  ask  ourselves  the  ques- 
tion, what  constitutes  a  measure  of  electricity  ?  What  enters  in- 
to the  measure?  To  my  mind  there  are  four  questions  to  be 
considered  :  First  of  all,  the  insulation  of  the  consumer's  wires, 
the  voltage,  the  limitation  or  variation  of  the  voltage,  the  accu- 
racy of  the  apparatus  itself,  and  the  illumination  of  the  lamps,  if 
that  illumination  is  a  part  of  the  contract?  We  simply  have 
power  for  the  testing  of  lamps  for  illuminating  power,  but  it 
strikes  me  that  companies  at  the  present  time  are  not  in  a  posi- 
tion to  STy  that  they  will  give  si.xteen  candle  power  illumina- 
tion in  a  lamp,  at  least  they  cannot  maintain  it,  because  we  know 
very  well  after  a  very  short  period  the  lamp  deteriorates.  Now, 
taking  the  first  of  these  propositions,  that  is,  the  insulation  of 
the  wires,  as  I  said  before,  that  is  not  very  clearly  dealt  with  in 
the  Bill,  but  in  the  regulations  that  we  propose  arranging  for 
carrying  out  this  work  we  will  endeavor  to  construe  the  clause  to 
mean  that  and  provide  for  it.  I  think  that  is  a  very  reasonable 
provision.  We  had  prepared  a  Bill  with  four  per  cent,  as  the 
limitation  of  variation  allowed,  but  Parliament  again  in  its 
wisdom  has  decided  that  is  too  much.  A  gentleman,  a  Senator 
who  was  interested  in  electric  lighting,  and  who  no  doubt  had 
been  thoroughly  primed  by  the  local  company  which  he  repre- 
sented, when  this  clause  was  reached,  moved  that  eight  per 
cent,  be  made  the  allowable  variation.  That  is  out  of  the  ques- 
tion altogether  ;  that  would  give  you  sixteen  volts  or  more  on  a 
120  volt  system  and  8  volfs  on  a  fifty  volt  system.  Another 
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very  learned  electrician  who  occupies  a  prominent  place  in  the 
Senate,  told  the  other  gentlemen  that  they  had  failed  to  grasp 
the  intention  of  the  Bill,  and  he  moved  that  it  be  reduced  to 
tliree  percent.,  and  he  carried  bis  point,  so  that  the  Department  is 
clearly  not  chartjeable  with  this  reduction  in  the  percentage.  I 
may  say  that  we  had  a  good  deal  to  contend  against  in  getting 
this  IViU  through — 215  members  and  between  80  and  90  Sena- 
tors. We  will  have  electricians  in  ParliamenL  as  well  as  out  in 
a  very  short  time.  (Laughter.)  I  am  afraid  in  operating  the 
fifty  volt  system  the  three  per  cent,  will  cramp  them.  It  only 
allows  them  one  and  one-half  per  cent,  as  the  stated  voltage. 
That  possibly  will  be  a  rather  narrow  limit.  A  drop  of  one 
volt  does  not  materially  lessen  the  light  of  a  fifty  volt  system, 
but  it  will  go  half  a  volt  further  if  there  is  a  want  of  prompt 
regulation  in  the  machine,  so  while  three  per  cent,  may  be  some- 
what cramped  you  cannot  afford  to  exceed  it  much,  otherwise 
the  consumer  vvill  not  be  guaranteed  to  be  getting  good  light. 
We  will  take  up  next  the  meters  (Clause  13.)  It  is  not  compulsory, 
it  is  at  the  option  of  the  consumer. 

Mr.  Campbell  :  Is  it  at  the  option  of  the  consumer  whether 
the  meter  is  on  or  not  ?    It  is  at  their  option  to  have  one  on  ? 

Mr.  Higman  :  Yes.  It  is  a  question  whethf>r  the  meter  sys- 
tem after  all  will  not  be  the  more  profitable  one,  and  I  do  not 
think  the  companies  need  concern  themselves  very  much  about 
that.  They  rent  the  meters  and  the  consumer  will  pay  the  rent 
of  the  meter. 

Mr.  A.  Wright  :  Have  we  to  put  in  a  meter  if  the  con- 
sumer says  so  and  get  no  remuneration  for  it  ? 

Mr.  Higman  :  I  am  not  quite  sure  but  what  there  is  a  clause 
providing  for  that.  I  thmk  they  can  charge  the  rent  for  the 
meter.  We  h  ive  constructed  the  bill  along  the  line  of  the  Gas 
Companies'  Act,  and  have  complied  with  that  as  far  as  we  can 
without  encroaching  on  the  electric  light.  (Reads  clause  15.) 
That  clause  I  hope  meets  with  the  approval  of  the  General  Elec- 
tric Company.  It  was  made  expressly  for  them.  (Read  clause 
22,  23  and  sub-seetion's,  and  28.)  That  will  place  the  going  into 
operation  of  the  Act  about  the  ist  of  March.  It  is  not  mtended 
to  attempt  any  more  than  seven  or  eight  places  at  the  start. 
Those  will  probably  be  London,  Hamilton,  Toronto,  Ottawa, 
Montreal,  Quebec,  St.  John  and  Halifax.  We  are  in  hopes  in 
the  interval  of  six  months  we  can  get  these  into  shape  and  verify 
meters  in  these  places. 

With  legard  to  sub-section  A  in  the  last  clause.  (Reads.)  If 
the  companies  undertake  to  provide  absolutely  a  stated  candle 
power,  then  I  presume  that  is  a  part  of  the  meter  work. 

Mr,  A.  A.  Wright  :  The  Government  have  not  yet  decided 
the  number  of  watts  for  a  2,000  candle  power  lamp. 

Mr.  Higman  :  No.  The  Department  has  not  taken  any  action 
and  probably  will  not  until  this  Association  comes  to  us  and 
says,  "we  want  a  standard  for  arc  lighting."  When  that  day  ar- 
rives we  shall  be  very  glad  fo  take  it  up.  While  I  should  very 
much  like  to  see  some  arrangement  whereby  contracts  with 
municipalities  might  be  facilitated,  I  am  rather  doubtful  if  this 
arrangement  of  eneryy,  the  number  of  watts  as  a  standard,  is  a 
proper  one.  That  standard  eliminates  altogether  the  lamp  and 
ihe  carbons,  two  very  important  factors  in  arc  lighting.  That  is 
my  view,  but  it  is  quite  possible  that  in  delivering  the  4^0  watts  to 
the  lamp  the  company's  contract  would  end  there.  They  might 
get  a  very  cheap  lamp  with  a  very  poor  carbon,  and  get  poor 
light,  but  they  would  perform  their  part  of  the  contract  and  there 
it  would  end.  I  do  not  think,  therefore,  it  is  a  very  good  stan- 
dard. There  is  perhaps  one  other  subject  I  can  touch  upon. 
(Reads  from  same  clause.)  It  is  the  intention  for  several  reasons 
to  employ  such  machinery  as  the  Department  has  already  in 
operation.  The  Gas  Inspectors  for  the  most  part  are  very  in- 
telligent men,  and  they  are  well  practiced  in  those  tests.  The 
gas  test,  as  you  very  well  know,  is  a  very  delicate  thing  after  all. 
The  test  tor  ammonia  and  other  things  requires  intelligence  and 
skill  on  the  part  of  the  operator,  and  I  am  not  without  hope  that 
these  men  will  be  able  to  learn  how  to  test  the  electric  meters. 
It  is  not  necessary  they  should  be  learned  electricians,  but  I 
think  they  can  be  got  into  shape  to  do  the  work,  and  thus  lessen 
the  burden  on  the  companies  and  the  consumers,  because  the 
consumer  is  the  party  who  will  ultimately  pay  all  the  expense. 

Mr.  A.  A.  Wright  read  clause  4. 

Mr.  Higman  :  I  think  you  have  already  done  so.  I  think  in 
most  companies  they  have  declared  the  voltage  at  which  they 
are  working. 

Mr.  Brown  :  I  think  this  is  a  verv  important  pomt  for  those 
who  are  using  the  alternating  current.  For  instance,  we  use  the 
fifty  volt  transforinei,  and  supplying  a  man  from  that  transformer, 
the  variation  in  transformer  alone  is  two  and  a  half  volts.  We 
have  another  drop  of  two  per  cent,  generally  on  fifty  volt  circuits 
leading  into  the  building,  which  would  make  a  variation  of  six 
per  cent.  If  the  Government  insists  on  us  regulating  within  three 
per  cent.,  we  cannot  do  it,  and  we  will  simply  have  to  shut  our 
plants  down. 

Mr.  Higman  :  But  you  know  already  that  the  drop  will  be  so 
much,  so  you  can  make  an  allowance  for  it. 

Mr.  Brown  :  But  you  cannot  very  well  state  that.  Using  a 
large  transformer  a  man  might  not  use  very  many  lights  or 
might  use  a  lot  of  them.  They  will  vary  as  high  as  five  and  six 
volts  on  these  large  transformers.  You  cannot  give  a  man  within 
three  per  cent.,  no  matter  how  perfect  the  regulation  in  the  cen- 
tral station  may  be. 


Mr.  Thomson  :  The  ordinary  transformer  to-day  will  vary 
from  two  per  cent,  to  two  and  a  half  per  cent,  between  small  load 
and  full  load.  In  a  transformer  alone  there  is  a  greater  loss  than 
the  Government  will  allow. 

Mr.  Higman  :  At  the  present  time  you  undertake  to  deliver 
50  volts  at  the  consumer's  terminal,  or  52  volts.  I  do  not  care 
what  it  is,  but  you  do  state  it  in  your  contracts 

Mr.  Thomson  :  Suppose  there  were  two  houses — one  man  in 
one  street  would  use  five  lights,  and  the  next  man  would  use  55 
lights  off  the  transformer  ;  between  those  two  there  is  a  drop  in 
the  transformer  of  two  and  a  half  to  five  volts  without  counting 
the  wiring  at  all. 

Mr.  Higman  :  You  cannot  afford  to  have  a  vety  wide  variation 
on  the  50  volt  system  or  you  are  not  going  to  have  a  very  satis- 
factory lamp. 

Mr.  Thomson  :  I  believe  it  is  impossible  to  get  a  transformer 
that  will  give  ycu  90  or  95  per  cent,  of  efficiency  with  less  than 
that  drop  in  the  transformer.  If  you  decrease  the  efficiency  of 
the  transformer  you  might  get  the  result  of  that  drop,  but  the 
object  now  is  to  keep  the  transformer  with  very  high  efficiency. 
As  to  the  wiring,  you  cannot  wire  an  ordinary  building  at  one 
per  cent. 

Mr.  Higman  :  Take  the  voltage  at  the  terminals,  there  would 
be  a  loss  at  any  rate,  I  suppose. 

Mr.  Brown  :  I  think  they  ought  to  give  us  an  allowance  of  six 
per  cent,  on  any  voltage. 

Mr.  Thomson  :  I  do  not  think  there  is  a  central  station  in  the 
country  to-day  that  does  not  vary  more  than  six  per  cent. — ten 
to  fifteen  per  cent,  very  often. 

Mr.  Higman  :  If  it  is  foimd  to  be  unworkable  we  can  see  about 
that.  I  hope  next  year  when  the  convention  meets  again  some 
progress  will  have  been  made  in  that  direction. 

Mr.  John  Langton,  of  Toronto,  was  then  called  upon  to  read  a 
paper  on  "  A  Note  on  Possible  Reduction  of  Station  Plant  on 
Small  Electric  Railways  by  iNIultiple  Series  Control  of  Motors." 
(See  page  144.) 

Mr.  Campbell  :  I  can  thoroughly  agree  with  Mr.  Langton  in 
reducing  the  station  capacity  of  the  dynamos.  In  Kingston 
there  is  a  plant  supposed  to  run  five  or  six  cars.  We 
follow  out  Mr.  Langton's  ideas  in  that  respect.  We  run  the 
motors  in  series  altogether.  On  the  generator  we  run  eight  and 
ten  to  twelve  cars  instead  of  six,  and  the  generator  is  not  over- 
loaded. With  those  cars  hauling  trailers  they  will  not  go  over 
90  amperes  generally.  There  is  not  only  a  saving  in  the  gener- 
ator, but  there  is  a  saving  on  the  motor,  in  reducing  the  voltage 
around  the  commutator  and  making  everything  run  easy.  It 
can  be  all  traced,  I  think,  to  the  parallel  controllers. 

The  Chairman  :  There  is  a  paper  by  Mr.  John  Gait,  of  Tor- 
onto, but  he  is  unfortunately  confined  to  the  house  and  unable 
to  be  present.  He  requested  his  paper  to  be  presented,  and 
hoped  any  discussion  that  might  be  had  would  be  referred  to 
him  and  he  would  be  happy  to  reply  thereto. 

At  4.15  P.M.  the  meeting  adjourned  to  take  a  trip  to  Back 
River  over  the  Montreal  Park  and  Island  Ry.,  on  the  invitation 
of  the  management  of  the  road.  On  arriving  at  Back  River  the 
members  partook  of  their  annual  dinner  at  Peloquin's  Hotel. 

President  J.  J.  Wright  v\as  chairman  of  the  evening,  and  the 
first  toast  he  proposed  was  "The  Queen,"  which  was  responded 
to  with  cheers  and  the  singing  of  the  National  Anthem. 

The  next  toast  was  "Our  Sister  Societies,"  the  National  Elec- 
tric Light  Association  of  the  United  States  and  the  American 
Society  of  Electrical  Engineers. 

Mr.  Francisco  in  responding  on  behalf  of  the  National  Electi  ic 
Light  Association,  said  :  This  meeting  to-night  reminds  me  very 
forcibly  of  the  royal  reception  that  the  citizens  of  Montreal 
tendered  the  National  Association  at  the  time  they  held 
their  convention  at  Windsor  Hall  here.  Whether  it  was  the  pe- 
culiar effect  of  the  Governor-General's  presence  that  night,  or 
the  peculiar  air  from  the  ride  on  Mount  Royal  that  affected  the 
members  at  the  time  I  cannot  say,  but  I  think  if  a  vote  had  been 
taken  that  night  that  the  great  scheme  of  annexation  would  have 
been  earned  out.  That  is,  instead  of  annexing  Canada  to  the 
United  States,  they  would  have  annexed  the  United  States  to 
Canada.  (Hear,  hear.)  The  reception  received  here  by  the 
National  Association  at  that  time  has  been  not  only  electrically 
but  indelibly  impressed  on  the  memory  of  every  member  of  the 
Association, '  and  I  trust  and  hope  the  time  is  not  far  distant 
when  this  Associatian  and  the  National  Association  will  be 
one  society  and  one  brotherhood,  extending  from  the  Atlantic 
to  the  Pacific,  and  from  the  Gulf  Stream  to  Hudson's  Bay.  Then 
we  will  alternate  these  conventions  on  the  other  side  of  the  line 
and  on  this  side,  until  finally  it  shall  be  so  managed  that  there 
shall  be  no  line,  it  shall  be  all  one  thing.  This,  I  trust,  is  a  mat- 
ter that  will  be  entertained  by  your  Association.  It  has  been 
discussed  heretofore  a  good  deal,  and  at  our  next  convention, 
which  I  presume  will  be  in  Cleveland,  Ohio,  we  cordially  invite 
all  of  the  members  of  this  Association  to  meet  us  at  that  time. 
We  cannot  give  >ou  the  peculiar  influence  that  Montreal  has 
upon  the  members  of  any  Association,  but  we  will  tender  you 
what  cordiality  and  greeting  can  be  produced  on  the  other  side 
of  the  line.  (Hear,  hear.)  Trusting  that  this  meeting  which  I 
have  had  with  you,  and  the  pleasure  I  have  experienced  in 
connection  with  this  meeting  with  your  Association,  may  be 
renewed  and  continued  at  that  time. 
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Mr.  T.  D.  Lockwood,  of  Boston,  in  responding  on  behalf  of 
the  American  Association  of  Eiectiical  Enj^'ineers,  said  :  Mr. 
President  and  Gentlemen  :  I  would  for  your  sakes  I  were  like  my 
friend,  Mr.  Francisco,  a  silver-tongued  orator,  for  I  would  know 
then  what  to  say.  But  I  unfortunately  do  not  come  in  that  cate- 
gory. This  is  something  new  to  me,  at  least — it  has  not  been  my 
experience  for  a  great  many  years  to  be  at  a  dmner  where  "  (iod 
Save  the  Queen  "  was  sung,  and  I  want  to  say  here  that  I  like 
it.  (Hear,  hear.)  I  am  glad  you  did  not  proceed  to  go  on  and 
sing  the  other  verses,  which,  if  I  remember  right,  and  I  sung  it 
myself  some  forty  years  ago,  goes  on  to  confound  other  people's 
politics.  (Laughter.)  Which  of  course  ought  to  be  confounded 
from  a  British  point  of  view.  It  is  one  of  the  privileges  of  a 
person  responding  to  a  toist  to  say  as  little  on  the  subject  of 
the  toast  as  possible,  so  I  am  proceeding  on  that  line.  I  am 
very  glad  indeed  to  once  more  listen  to  those  faniili  ir  words 
which  have  just  been  sung.  I  think  we  have  great  reason  to 
congratulate  ourselves  that  in  this  last  decade  of  the  nineteenth 
century  we  have  some  half  dozen  electrical  societies  in  the  two 
countries,  the  United  States  and  Canada.  We  have  had  more 
perhaps,  but  I  do  not  think  that  there  has  ever  been  a  time  when 
the  electrical  societies  of  these  countries  have  been  on  so  satis- 
factory and  useful  a  basis.  I  can  remember  when  at  the  annual 
meetmg  of  the  Institute  of  Electrical  Engineers  it  was  very  hard 
to  muster  a  corporal's  guard.  We  had  the  Secretary  to  read 
the  papers,  which  were  few,  and  the  four  or  five  persons  who 
heard  them  would  go  out  occasionally  with  a  friend,  which  would 
consequently  leave  no  person  on  the  floor  to  listen  to  and 
discuss  them.  (Laughter.)  No  doubt  many  of  us  are 
members  of  that  Institute  and  we  receive  the  proceedings  regu- 
larly, and  while  sometimes  there  are  papers  no  doubt  admitted 
which  should  not  be,  as  is  the  case  in  all  societies,  as  a  rule 
the  papers  are  good,  good  to  listen  to  and  better  to  read.  And 
I  would  like  to  add  this  suggestion,  which  I  think  is  pertinent, 
not  only  to  them  but  to  all  other  societies,  and  thar  is,  that  it  is 
a  splendid  rule  not  to  check  discussion  unless  it  goes 
to  personalities,  for  it  is  my  experience  as  well  as  yours,  I 
think,  that  the  real  value  of  a  good  paper  lies  in  the  discussion 
it  elicits.  I  think  the  American  Institute  of  Electrical  Engin- 
eers, the  National  Electric  Light  Association  and  the  Society 
with  which  I  have  now  the  honor  to  be  associated,  are  per- 
haps the  three  leading  societies  of  the  kind,  leaving  out,  of 
course,  that  one  of  all  of  them,  the  Institute  of  Electrical  En- 
gineers of  London,  which  I  think  is  slightly  in  the  lead  of  any  of 
us,  and  it  seems  to  me  that  it  is  the  duty  of  members, 
if  possible,  to  prepare  papers  when  called  upon,  and  be 
ready  to  discuss  papers,  because  even  the  youngest  of  us  and 
the  most  inexperienced  no  doubt  has  something  which  can  con- 
tribute to  the  well-being  and  instruction  of  the  others,  because 
the  experience  of  each  one  of  us  is  certainly  different.  Not  only 
ai  e  men  different,  but  they  look  upon  things  from  different  points 
of  view,  and  frequently  a  suggestion  from  one  who  knows  com- 
paratively little  about  the  art  in  which  he  is  engaged  may  be 
the  suggestion  that  others  have  been  lookinj^  for,  and  perhaps  in 
vain.  You  younger  men  have  advantages  which  we  older  inen 
have  not  had.  Most  of  you  are  graduates  of  technical  institutes 
or  of  other  educational  institutions  where  you  are  not  only  taught 
the  work  but  the  doctrines  and  theories  and  reasons  which  un- 
derlie the  practice,  which  we  had  to  find  out  by  rule  of  thumb 
and  hard  experience.  I  heard  with  great  interest  the  remarks 
of  my  friend,  Mr.  Francisco,  but  I  must  confess  I  am  not  able 
to  agree  with  some  of  them.  I  like  the  idea  of  having  two 
societies  at  least.  I  like  the  idea  of  each  nation  having  its  own 
society,  if  only  for  the  reason  that  we  can  attend  the  conven- 
tions of  the  two  societies  and  have  a  dinner  with  each  of  them. 
(Laughter  and  applause.)  And  such  a  dinner  as  this  is  enough 
reason  for  the  separate  existence  of  not  only  two,  but  two 
hundred  and  two.  Thanking  you  for  your  kind  attention. 
(Applause.) 

The  President  called  upon  Mr.  Marples,  of  the  Montreal  Park 
and  Island  Railway  Co.,  to  say  a  few  words.  Mr.  Marples  said 
this  was  a  very  unexpected  pleasure  for  him,  and  in  the  name  of 
his  Company  he  wanted  to  thank  heartily  the  members  present  for 
the  honor  they  had  conferred  on  his  Company  by  accepting  their 
invitation  to  travel  out  over  their  road.  Mr.  Marples  went  on 
to  describe  how  the  work  was  begun  on  the  road  and  the  diffi- 
culties they  had  labored  under.  He  thought  these  railways 
would  be  one  means  of  building  up  Canadian  cities.  His  Com- 
pany had  met  with  great  successes  that  were  not  expected,  and 
they  intended  going  on  and  extending  their  line  until  the  whole 
Island  was  encircled. 

The  Chairman  proposed  a  loast  to  the  Canadian  Association 
of  Stationary  Engineers,  which  was  drunk  amid  applause.  The 
toast  was  responded  to  by  Mr.  A.  M.  Wickens,  of  Toronto,  who 
heartily  thanked  the  President  for  calling  on  hiirt  to  answer  on 
their  behalf.  He  was  proud  to  say  the  Society  of  Stationary 
Engineers  had  for  years  been  working  on  the  same  lines  as  the 
the  electrical  men.  He  believed  the  stationary  engineers  had 
more  depending  on  their  skill  than  men  in  any  other  business, 
and  notwithstanding  all  the  difficulties  they  had  to  contend  with, 
he  was  glad  to  say  they  were  holding  their  own  in  the  land. 

A  toast  was  drunk  to  Mr.  McFarlane,  who  responded  amid 
cheers,  and  expressed  the  hope  that  all  had  enjoyed  their  visit 
to  Montreal  thoroughly.  The  Convention  had  been  a  complete 
success. 


THIRD  DAY. 

At  10:30  .\.M.  on  the  2ist  of  .September  the  President  opened 
the  meeting  and  took  the  chair.  The  first  business,  he  said,  was 
any  discussion  there  might  be  on  .Mr.  (jail's  paper.  As  it  was 
a  very  able  paper  he  did  not  think  it  should  pass  without  some 
discussion  on  the  part  of  the  members. 

Mr.  Breithaupt  :  This  paper  of  .Mr.  Gait's  is  a  very  interesting 
production,  and  a  scientific  production  to  a  large  extent.  We 
have  all  recognized  the  difficulty  we  have  encountered  with  fly 
wheels.  While  I  have  not  had  the  time  to  look  over  Mr.  Gait's 
paper  very  much  in  detail,  in  conversation  with  Mr.  Gait  some 
tiiTie  ago,  I  recognized  the  principles  he  means  to  apply  in  this 
construction  of  the  fly  wheel.  He  applies  the  tension  on  the 
rim  of  the  fly  wheel  in  a  straight  instead  of  in  a  bending  position 
as  it  is  at  present  in  the  spokes.  To  go  into  a  detailed  discus- 
sion of  the  paper  it  would  have  to  be  read  up  very  carefully.  I 
think  it  is  a  very  able  production  and  I  have  very  much  pleas- 
ure in  moving  a  hearty  vote  of  thanks  to  Mr.  Gait  for  his  paper. 

Mr.  .Sperry  :  Before  that  motion  is  seconded  and  put  through, 
I  would  like  to  say  one  word.  I  read  the  paper  coming 
up  on  the  train  last  night  and  I  want  to  agree  with  the  previous 
speaker  that  it  is  a  very  ably  prepared  paper  indeed,  and  it  is 
a  subject  that  is  attracting  a  great  cleal  of  attention  at  the 
present  time,  as  we  all  know.  In  looking  at  the  cuts,  (F\g.  j.) 
it  might  be  thought  that  in  the  spokes  put  in  there  are  some  of 
them  tongued,  but  I  do  not  understand  that  is  the  case.  It 
seems  each  spoke  A  and  A'  as  it  goes  down  from  the  rim  presses 
upon  the  hub  in  a  spiral  way,  passes  around  on  the  outside  and 
goes  back  to  the  rim.  It  makes  it  a  very  ingenious  arrangement, 
because  each  spoke  not  only  forms  a  tangential  tension  there  but 
forms  a  lateral  brace.  This  is  the  first  time  Table  i  has  been  pub- 
lished, I  think,  and  it  is  certainly  a  very  valuable  addition  to  the 
designer's  tables.  At  a  glance  it  will  give  you  what  you  want.  I 
am  glad  this  paper  has  been  produced,  and  I  have  taken  much 
pleasure  in  reading  it  inyself. 

Mr.  A.  M.  Wickens  :  There  are  so  many  flywheel  accidents 
that  the  paper  to  my  mind  on  that  ground  alone,  is  most  valuable. 
As  the  use  of  engines  in  this  line  has  increased  the  manufacturers 
have  begun  to  make  a  fly-wheel  pulley  with  a  very  wide  face  to 
get  the  driving  surface  for  belting,  &c.,  they  required,  possibly 
sacrificing  the  strength  of  the  rim  a  bit.  The  article  very 
plainly  shows  what  effect  that  trouble  has.  .Some  years 
ago  we  haidly  ever  heard  of  a  flywheel  accident  ;  we  did  not  have 
the  rim  we  have  to-day.  At  the  present  tiine  the  whole  tendency 
is  to  get  plenty  of  energy  stored  in  the  rim  of  a  wheel,  but  from 
the  fact  that  we  are  spreading  our  wheel  rims  out  so  far  we  have 
an  inherent  weakness  there  that  should  be  overcome  some  way. 
The  papei  is  very  valuable  on  the  lines  suggested.  The  require- 
inent  to-day  is  a  flywheel  with  a  speed  that  is  safe.  Recent 
flywheel  accidents  have  nearly  all  occurred  in  conjunction  with 
other  accidents.  The  engines  were  going  above  their  normal 
speed,  and  of  course  in  building  a  wheel  the  idea  is  to  make  one 
that  is  practically  safe  at  a  suitable  speed  and  will  keep  the  cost 
down.  I  think  if  the  ideas  in  the  paper  are  followed  out  it  is 
highly  valuable.  I  take  much  pleasure  in  seconding  the  motion 
of  thanks.  Carried. 

A  paper  on  "Telephone  Cables,  their  Construction  and  Main- 
tenance," was  read  by  Mr.  F.  J.  Schwartz,  of  the  Bell  Telephone 
Co.,  Montreal.    (See  page  123). 

Mr.  Keeley  in  discussing  the  paper  said  :  As  1  happened  to 
be  associated  with  the  telephone  a  long  time  I  take  a  keen 
interest  in  anything  pertaining  to  it,  and  I  must  say  the  Associa- 
tion will  be  very  glad  years  hence  to  have  on  record  this  splendid 
paper  that  Mr.  Schwaitz  has  given.  Mr.  Schwartz  says,  "  at  one 
time  the  telephone  man  had  the  earth."  We  all  want  the  earth 
sometimes,  and  now  the  electric  railway  men  have  it  they  ought 
to  be  very  happy.  I  remember  away  back  in  1872  when  I  was 
in  a  telegraph  office  in  Kingston,  I  heard  of  the  Western  L^nion 
putting  in  a  pneumatic  tube  in  New  York.  They  had  occasion  to 
put  a  wire  through  it  and  were  staggered  how  to  do  it.'  After 
two  or  three  vain  attempts  it  occurred  to  Mr.  Garrett  Sinith, 
who  was  considered  a  genius  at  the  time  there,  to  procure  a 
weasel  and  a  rat.  He  tied  a  string  to  the  rat's  tail  and  put  the 
weasel  in  after  it  and  it  went  through.  But  this  is  not  on  record. 
(Laughter).  In  regard  to  group  7.  (Reads  from  paper).  Fancy 
finding  a  burn  under  a  clip.  Those  clips  are  run  along  and  you 
will  notice  at  the  same  time  what  a  very  small  section  of  the 
cable  has  been  cut  out.  Fancy  all  these  clips  to  be  running 
froin  pole  to  pole  and  an  electrician  being  able  to  sit  down  and 
say  that  the  trouble  is  under  a  certain  clip  and  going  down  to 
that  pole  and  taking  the  clip  ofT  and  finding  the  trouble  under  it. 
It  is  a  inost  extraordinary  thing,  and  sometimes  it  would  be  very 
important  in  the  interests  of  students  to  know  what  methods 
were  adopted.  Mr.  Stevens,  who  was  a  prominent  electiician  of 
the  Maintenance  and  Construction  Company,  of  London,  Eng- 
land, told  me  once  that  in  all  his  vast  experience  he  had  found 
that  personal  equation  as  it  is  called  generally  was  depended 
upon  by  all  successful  electricians  in  testing  for  faults.  Some- 
thing seems  to  suggest  to  a  man  the  method  that  he  is  adopting 
is  false,  he  tries  another  method  and  if  he  gets  a  reading  he  is 
satisfied  is  correct,  he  will  go  that  way.  If  we  could  from  time 
to  time  put  on  record  what  we  have  done  and  how  we  have 
accomplished  certain  results  it  might  in  the  end  reduce  the  thing 
down  to  some  rule  of  thumb  method  and  get  results  very  rapid- 
ly without  having  to  go  into  a  great  deal  of  experiment.    I  have 


ii8 


October,  1894 


atjain  to  express  my  gratification  to  Mr.  Schwartz  for  putting 
this  p.iper  before  us. 

Mr.  T.  R.  Rosebrugh,  of  Toronto,  read  a  paper  on  "Duplex 
Telephony".    (See  page  140). 

Mr.  Lock  wood  :  1  would  like  to  ask  Mr.  Rosebrugh  what  is 
the  longest  length  of  line  that  this  system  has  been  practically 
operated  on.  I  understand  it  is  being  practically  tried  between 
Toronto  and  Yorkville.  Is  there  a  piactical  line  being  operated 
in  Canada  upon  the  principles  enunciated  in  the  paper. 

Mr.  Rosebrugh:  I  undeistand  from  Mr.  Baylis  that  it  has 
been  successfully  :ipplied  between  Toronto  and  Hamilton  but  is 
not  in  ordinary  use,  as  they  very  frequently  wish  to  extend  one 
of  the  metallic  circuits  further  west  and  the  extension  would 
throw  the  system  out  of  balance. 

Mr.  Dunstan  :  Mr.  Baylis  will  be  very  happy  to  state  exactly 
what  our  experience  has  been.  He  can  tell  you  better  than  I 
can  how  it  works  between  Toronto  and  Yorkville. 

Mr.  Baylis  :  We  have  had  three  lines  in  Toronto  working  on 
this  principle.  The  first  one  was  set  up  on  a  tiunk  line  between 
our  main  office  and  one  of  the  branches.  This  worked  very  well. 
This  line  has  worked  ever  since  we  put  it  in,  and  we  have  had 
little  trouble  with  it.  We  have  had  some  slight  difficulty  in 
ringing  over  the  two  original  lines.  The  second  line  was  put  in 
between  Toronto  and  Hamilton.  This  was  not  satisfactory  be- 
cause Oakville  used  one  of  the  lines  for  their  conversations., 
and  when  they  cut  in  it  rendered  the  other  two  circuits  useless. 
Last  year  we  built  another  line  and  that  gave  us  two  direct  wires 
between  Toronto  and  Hamilton,  not  used  for  local  conversations. 
We  duplexed  these  two  lines  and  the  derived  line  is  now  work- 
ing very  satisfactorily  for  conversations  between  subscribers  in 
Toronto  and  Hamilton.  But  if  foi  instance,  Woodstock  and 
Peterboro'  were  talking  over  one  of  the  lines  betwe£n  Toronto 
and  Hamilton  it  would  be  impossible  to  use  the  duplex,  as  it 
would  be  too  noisy.  We  have  a  three  paii  cable  to  the  Island, 
and  three  stations  working  there.  We  left  one  pair  idle  and 
duplexed  the  two  woikinji  lines,  putting  the  third  station  on  the 
derived  line.  That  worked  very  satisfactorily.  There  was  not 
very  much  business  done  over  the  line  but  what  was  done  went 
through  without  any  trouble.  It  seems  to  be  a  very  practical 
thing  to  do  with  long  distance  lines  that  are  not  used  for  local 
work.  It  seems  to  be  a  perfectly  practical  thing  to  do  within 
certain  limits. 

Mr.  Keeley  :  I  should  fancy  if  Mr.  Rosebrugh  would  refer  to 
the  drawing,  that  in  Fig.  2,  if  the  wire  marked  2C1  were  grounded 
this  system  would  not  work. 

Mr.  Rosebrugh  :  It  is  supposed  to  be  connected  either  with 
the  corresponding  point  which  connects  with  Qi  on  the  second 
circuit  so  as  to  use  each  metallic  as  a  single  conductor  or  else 
to  use  another  separate  wire  connecting  with  the  other  end  of 
the  first  metallic.  It  will  not  work  as  well  unless  the  transposi- 
tion were  perfectly  carried  out. 

Mr.  Keeley  :  That  is  to  say  you  contemplate  using  two  pairs, 
that  is  as  illustrated  in  Fig.  2  there  are  two  metallic  circuits  and 
those  two  are  utilized  to  form  the  sides  of  a  third  circuit.  You 
would  have  three  working  circuits  on  the  four  wires.  How 
would  you  manage  if  you  had  two  wires?  Would  you  have  a 
metallic  circuit  into  2  and  this  extra  circuit  by  wire  running 
back  to  the  other  end  of  the  line  where  the  R2      goes  in  ? 

Mr.  Rosebrugh  :  I  think  it  could  be  done  that  way,  but  I  am 
doubtful  whether  a  perfect  balance  could  be  obtained. 

Mr.  Keeley  :  As  I  see  it  there  would  be  a  leakage.  You  can 
talk  with  that  telephone  at  T  5  ;  your  transmitted  current  would 
be  divided  at  the  point  Ti  in  R  and  travel  both  sides  of  the 
metallic  circuit  and  come  out  at  the  telephone  corresponding 
with  T5. 

Mr.  Rosebrugh  :  I  think  that  practically  none  of  the  current 
which  was  produced  by  either  of  the  transmitters  in  the  original 
metallic  circuit  Fi  and  F2  would  pass  over  that  branch,  because 
the  middle  point,  Pi,  can  easily  be  proved  to  be  of  the  same 
potential  as  the  corresponding  point  at  the  other  end  of  the  me- 
tallic. Thus,  if  you  use  current  produced  by  either  of  the  trans- 
mitters, being  of  the  same  potential,  there  would  not  be  any 
tendency  for  any  current  to  go  between  them. 

Mr.  Dunstan  :  In  regard  to  the  derived  circuit,  I  would  say 
that  if  one  of  the  original  metallics  is  thrown  out  of  balance 
from  any  cause  whatever,  not  only  will  the  derived  circuit  be  ren- 
dered useless,  but  the  original  metallic  will  also  be  made  noisy. 
You  would  be  obliged  to  then  cut  out  your  duplexing  apparatus, 
and  lose  the  derived  circuit  until  the  defective  metallic  is  put  in 
order.  If  you  depend  upon  the  derived  circuit  for  your  every- 
day business,  to  the  s.ime  extent  as  you  depend  upon  actual  cir- 
cuits, you  will  find  it  a  serious  matter  to  have  two  lines  rendered 
useless  in  that  way.  Suppose  you  have  three  circuits,  you  may 
find  yourself  any  day  with  only  one  circuit  actually  working. 
Every  trouble  is  multiplied  by  two  if  notthiee.  Of  course  where 
the  wires  are  in  cables  there  is  not  very  much  danger,  but  in 
overhead  wires  not  in  cables,  and  where  there  is  a  possibility  of 
lines  being  thrown  out  of  balance,  there  is  the  great  objection 
which  I  have  mentioned  to  the  use  of  the  derived  circuits  for  or- 
dinary everyday  business. 

Mr.  Lockwood  ;  Mr.  President,  I  think  I  can  well  conceive 
a  subject  like  this  to  be  of  great  interest,  but  more  particularly  of 
interest  to  some  of  us,  yet  to  those  to  whom  it  is  interesting  at 
all  it  is  of  vital  interest.  Of  cours  •  the  one  primary  thing 
to  be  achieved  in  duplexing  telephone  lines  as  well  as  in  duplexing 


telegraph  lines  is  indicated  in  the  first  column  of  the  paper,  viz., 
to  place  the  receiver  of  one  of  the  sides  of  the  duplexing  ap- 
paratus in  such  a  position  that  it  will  not  be  operated  upon  by 
the  transmitter  at  the  same  end.  The  mode  of  duplexing  tele- 
phones indicated  in  this  paper  is,  it  seems  to  me,  the  most  plausi- 
ble as  well  as  practical  way,  and  probably  the  way  in  which  suc- 
cess, practical  commercial  success,  will  be  achieved,  if  it  is  at 
all.  I  do  not  think  the  difficulty  in  the  way  of  such  success  is  at 
all  over-stated,  and  for  this  reason,  the  changes  occurring  in  the 
telephonic  current  must  of  necessity  be  equal  to  the  changes  in 
the  voice  producing  the  working  current,  and  I  think  they  rise 
to  as  high  as  28,000  per  second  sometimes,  and  of  course  those  dif- 
ficulties will  be  accentuated  as  you  increase  the  length  of  your 
line.  For  that  reason  I  think  Mr.  Rosebrugh  is  quite  hopeful, 
and  if  you  will  permit  me  to  say  so,  a  little  optimistic  in  duplex- 
ing the  Chicago  and  New  York  line.  It  is  not  so  that  people 
who  are  connected  with  electrical  works  do  not  try  experiments; 
although  it  is  often  assumed  by  persons  having  inventions  or 
writing  papers,  that  those  who  are  practically  engaged  in  any 
form  of  electrical  application  nevei  try  experiments  with  any- 
thing. Of  course  it  is  not  so  in  this  case,  as  Mr.  Rosebrugh 
knows  there  are  some  of  us  engaged  in  telephonic  work,  who 
occasionally  think  about  such  matters  as  these.  And  I  am  very 
glad  indeed  that  I  have  the  opportunity  of  rendering  a  well  de- 
served tribute  to  Mr.  Black,  of  Hamilton,  Canada,  who  with  Mr. 
Rosebrugh's  father,  was  the  projector  of  the  very  first  mode  or 
method  of  sending  two  kinds  of  communications,  one  telephonic 
and  the  other  telegraphic,  over  the  same  wires,  and  that  as  early 
as  1878.  On  the  Boston  and  New  York  circuits,  which  are  all 
metallic,  we  could  work  each  of  the  two  sides  as  a  separate  tele- 
graphic circuit,  and  while  we  worked  the  telephonic  circuit. 
Brokers  were  telegraphing  their  quotations  over  the  line  while 
we  were  using  the  other  circuit  for  subscribers  to  talk  over.  The 
brokers  sometimes  found  out  that  other  people  were  using  the 
same  wire  as  they  and  they  felt  a  little  aggrieved  because  they 
had  not  a  monopoly  of  the  wire,  even  if  it  did  not  make  any  dif- 
ference to  their  work.  The  man  that  uses  the  telephone  does 
not  know  the  two  sides  are  used  at  all.  This  was  an  invention 
of  Prof.  Van  Risselburg.  I  may  say  here  that  this  very  arrange- 
ment that  Mr.  Rosebrugh  shows  in  his  figure  2,  has  turned  out 
to  be  really  the  best  arrangement  for  telegraphic  work  on  a  tele- 
phonic ciicuit.  That  is,  the  two  metallic  circuits  may  be  used 
for  telegraphic  work  while  the  telephonic  message  is  interposed 
between  them.  Our  experiments,  however,  such  as  I  have  had 
the  good  fortune  to  be  engaged  in,  in  this  line,  show  that  it  is  very 
difficult  indeed,  although  we  can  readily  talk  over  short  lines  on 
the  methods  proposed  here,  to  work  successfully  a  duplex  of  this 
nature  for  an  extremely  long  line,  and  for  the  reason  that  when 
there  are  four  lines  or  even  three  lines  engaged  in  the  communi- 
cation a  very  small  trifle  upsets  the  balance  and  throws  the 
whole  arrangement  out.  No  doubt  foi  lines  of  small  length 
it  will  prove  quite  practically  and  commercially  useful.  -I  will 
throw  out  one  further  remark  for  which  I  hope  Mr.  Rosebrugh 
will  pardon  me.  Anyone  who  puts  in  a  paper  expects  to  be  criti- 
cized. I  should  not  mention  this,  but  he  speaks  of  resistance 
as  being  "  Ohmic  "  resistance.  I  am  sure  he  will  agree  with  me 
that  there  is  but  one  kind  of  resistance,  and  that,  therefore,  speak- 
ing in  cold  blood  and  critically,  we  should  not  call  it  any  kind  of 
resistance,  but  simple  "  resistance." 

Mr.  Rosebrugh  :  I  was  merely  using  the  ordinary  language 
of  the  electrical  journals  of  the  present  day. 

Mr.  Lockwood  :  Extra-ordinary  language,  you  mean.  (Laugh- 
ter.) 

Mr.  Breithaupt  ;  I  move  a  vote  of  thanks  to  Mr.  Rosebrugh 
and  to  Mr.  Schwartz  for  their  highly  instructive  papers.  Second- 
ed by  Mr.  Keeley.  Carried. 

Mr.  Medbury  extended  to  the  Association  an  invitation  to 
hold  the  next  Convention  in  Ottawa. 

Mr.  Higman  on  behalf  of  the  Department  of  Inland  Revenue 
extended  a  hearty  invitation  to  the  Association  to  go  to  Ottawa 
next  year,  and  guaranteed  a  first  class  bill  of  entertainment 
would  be  provided. 

Mr.  Taylor  on  behalf  of  Peterboro',  extended  an  invitation  to 
that  town,  and  pointed  out  its  many  advantages  ;  among  others 
members  would  have  the  opportunity  of  inspecting  the  Canadian 
General  Electric  Co.'s  works  in  operation  there. 

Mr.  Medbury  stated  that  if  the  Convention  were  held  at  about 
the  same  date  next  year,  cheap  rates  could  be  got  on  all  the  1  ail- 
ways,  which  would  be  an  inducement. 

Mr.  Higman  said  that  as  an  extra  inducement,  he  thought  a 
room  could  be  got  in  the  House  of  Commons  where  the  Con- 
vention could  be  held. 

Mr.  Medbury  on  behalf  of  Messrs.  Ahearn  &  Soper  extended 
an  invitation  to  all  members  wishing  to  go  to  Ottawa  to-morrow. 

Mr.  Lockwood  :  Mr.  President,  I  wish  to  express  to  you  and 
to  your  Association  my  highest  sense  of  appreciation  of  the  kind- 
ness and  courtesy  which  this  Association  collectively  and  in- 
dividually has  displayed  towards  me  in  inviting  me  to  take  part 
in  your  deliberations  and  especially  in  electing  me  an  honorary 
member.  I  do  not  asciibe  all  of  this  courtesy  to  my  individual 
merits  but  to  the  fact  that  I  am  still  a  prominent  member  of  the 
institution  on  whose  behalf  I  responded  last  evening.  I  have 
been  profoundly  affected  and  highly  delighted  with  the  many 
courtesies  and  kindly  words  and  actions  I  have  received.  I 
desire  especially  also  to  extend  many  thanks,  and  my  sense  of 
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gratitude  for  the  many  kindnesses  I  have  received  in  conjunction 
with  the  members  present,  from  the  gentlemen  who  represent 
the  Montreal  end  of  this  Association,  Messrs.  McFarlane  and 
Carroll,  and  to  state  that  my  thanks  certainly  are  due  to  them 
for  the  many  pointers  and  kind  words  and  good  things  I  have 
received  at  their  hands.  (Applause.) 

Mr.  Dunstan  :  We  have  all  been  more  than  delighted  to 
have  Mr.  Lockwood  with  us.  We  consider  ourselves  fortunate 
that  he  happened  to  be  here  at  this  particular  juncture.  We  are 
glad  he  is  our  first  honorary  member.  He  h.is  contributed 
greatly  to  the  interest  and  pleasure  of  the  meetings.  His  re- 
marks on  the  papers  have  been  interesting  to  everybody.  I 
think  I  express  the  united  sentiment  of  the  Association  when  I 
say  we  hope  he  may  be  in  Canada  next  year,  and  that  we  may 
have  the  pleasure  of  meeting  him  at  Ottawa. 

Moved  by  Mr.  A.  B.  Smith,  seconded  by  Mr.  Yule,  that  an 
allowance  of  $25  be  made  from  the  funds  of  the  Association  to 
meet  the  expenses  incurred  by  our  Secretary-Treasurer  while  in 
attendance  at  this  meeting.  Carried. 

Mr.  Medbury  read  a  telegram  from  Messrs.  Ahearn  &  Soper,  of 
Ottawa,  extending  a  cordial  invitation  to  the  Association  to  hold 
its  next  meeting  in  Ottawa. 

A  vote  on  the  next  place  of  meeting  of  the  Association  resulted  in 
favor  of  Ottawa. 

Moved  by  Mr.  Dunstan,  seconded  by  Mr.  A.  B.  Smith,  that 
the  next  Convention  be  held  in  Ottawa,  and  it  be  left  to  the 
Executive  Committee  to  decide  the  exact  date,  it  being  under- 
stood the  meeting  shall  be,  if  possible,  in  the  early  part  of  Sep- 
tember. Carried. 

ELECTION  OF  OFFICERS. 

Mr.  Black  nominated  Mr.  K.  J.  Dunstan,  of  Toronto,  for 
President. 

Mr.  L.  B.  McFarlane  was  nominated,  but  declined  the 
honor. 

Mr.  Taylor  nominated  Mr.  John  Yule,  of  Guelph,  for  Presi- 
dent. 

The  Chairman  appointed  Messrs.  John  Langton  and  A.  M. 
Wickens  as  scrutineers. 

The  vote  resulted  in  the  election  of  Mr.  K.  J.  Dunstan.  The 
Chairman  thereupon  declared  Mr.  Dunstan  elected  Presi- 
dent for  the  ensuing  year. 

Mr.  Dunstan  said  he  recognized  it  was  a  position  of  honor 
and  responsibility  to  which  he  had  been  elected,  and  he  would 
do  all  he  could  to  forward  the  interests  of  the  Association. 

For  1st  Vice  President,  Mr.  Higman  nominated  Mr.  A.  B. 
Smith,  of  Toronto. 

Mr.  Paige  nominated  Mr.  John  Carroll,  of  Montreal. 

Prof.  Rosebrugh  nominated  Mr.  J.  W.  Taylor,  of  Peterboro', 
but  he  declined  the  honor. 

Mr.  John  Yule  nominated  Mr.  C.  Berkeley  Powell,  of  Ottawa, 
for  2nd  Vice-President. 

The  vote  resulted  in  the  election  of  Mr.  Smith  for  ist  Vice- 
President. 

As  there  was  only  one  nomination  for  2nd  Vice-President, 
Mr.  C.  Berkeley  Powell,  the  Chairman  declared  him  elected 
by  acclamation. 

Mr.  Breithaupt  nominated  Mr.  C.  H.  Mortimer  for  Secretary- 
Treasurer. 

As  this  was  the  only  nomination  the  President  declared  Mr. 
Mortimer  unanimously  elected. 

The  5  members  of  the  Executive  who  were  re  elected  for  the 
ensuing  year  were  : 

Messrs.  George  Black,  E.  C.  Breithaupt,  L.  B.  McFarlane,  T. 
R.  Rosebrugh,  John  Yule. 

The  nominations  for  the  five  new  members  of  the  Executive 
were  as  follows  : 

Mr.  Medbury  nominated  Mr.  John  Carroll,  Mr.  Paige  and 
Mr.  D.  Starr. 

Mr.  John  Yule  nominated  Mr.  J.  J.  Wright,  of  Toronto. 
Mr.  McFarlane  nominated  Mr.  O.  Higman,  of  Ottawa. 
Mr.  D.  Starr  nominated  Mr.  J.  A.  Kammerer,  of  Toronto. 
Mr.  Paige  nominated  Mr.  J.  W.  Taylor,  of  Peterboro'. 
Mr.  Dickinson  nominated  Mr.  A.  M.  Wickens,  of  Toronto. 
Mr.  Taylor  nominated  Mr.  F.  Thomson. 

The  result  of  the  balloting  was  the  election  of  the  following 
members  : 

Messrs.  O.  Higman,  of  Ottawa  ;  J.  W.  Taylor,  of  Peterboro' ; 
D.  Starr,  of  Montreal  ;  J.  J.  Wright,  of  Toronto.  J.  A.  Kam- 
merer, of  Toronto,  and  John  Carroll,  Montreal,  having  each  an 
equal  number  of  votes,  Mr.  Carroll  retired  in  favor  of  Mr.  Kam- 
merer. 

The  Chairman  then  called  upon  Mr.  Elmer  A.  Sperry  to  read 
a  paper  on  "  Electric  Brakes."  (See  page  133.)  Mr.  Sperry  pro- 
duced a  large  number  of  photographs,  which  fully  illustrated 
the  working  of  the  brake,  and  which  Mr.  Sperry  used  in  illustrat- 
ting  his  paper.  He  also  brought  into  use  foi  purposes  of 
illustration  a  specimen  brake. 

Mr.  John  Langton  moved,  seconded  by  Mr.  Medbury,  that  a 
vote  of  thanks  be  tendered  Mr.  Sperry  for  his  able  exposition  of 
the  Electric  Brake.  Carried. 

Mr.  Dunstan  moved  a  vote  of  thanks  to  the  Press  of  Montreal, 
the  Montreal  Park  and  Island  Ry.  Co.,  the  Eugene  Phillips 
Electrical  Works,  the  Montreal  Street  Railway  Co.,  the  Bell 
Telephone  Co.,  Messrs.  Ahearn  &  Soper,  of  Ottawa,  and  all 


others  who  had  extended  courtesies  to  the  Association.  Sec(jnd- 
ed  by  Mr.  Higman  and  carried. 

Mr.  McF'arlane  moved  a  vote  of  thanks  to  .Mr.  [ohn  Home 
for  the  use  of  the  valuable  papers  that  he  tendered  the  Associa- 
tion.   Seconded  by  Mr.  W.  F.  McLaren.  Carried. 

At  2  P.M.  the  Chairman  declared  the  Convention  adjourned 
to  meet  in  Ottawa  next  year. 

Immediately  after  adjournment  the  members  of  the  Associa- 
tion availed  themselves  of  the  kind  in\  itation  of  the  Eugene  F. 
Phillips  Electrical  Works  to  enjoy  a  drive  to  Mount  Royal  Park, 
and  of  the  Montreal  .Street  Railway  Company,  to  inspect  their 
new  power  station.  A  couple  of  hours  were  thus  most  pleasant- 
ly and  profitably  spent. 


THE  ST.  STEPHEN  ELECTRIC  RAILWAY. 

The  St.  Stephen  Electric  .Street  Railway  is  completed  and  is 
one  of  the  most  thoroughly  equipped  roads  in  the  maritime 
provinces.  It  is  laid  with  56  pound  steel  rails.  The  cars  are  of 
the  very  latest  and  most  improved  make.  The  company  has 
four  open  cars  for  summer  use,  and  has  ordered  three  "trailers" 
to  be  drawn  by  the  regular  cars  In  case  of  a  rush. 

The  power  house  is  built  so  as  to  be  easily  enlarged  as  soon 
as  the  growth  of  the  road  requires  it.  There  are  seven  miles  of 
track.  Starting  from  the  shore  line  depot  the  road  runs  up  to 
Milltown,  then  in  a  south-westerly  direction  to  Calais,  Me.,  and, 
back  again  to  the  starting  point.  The  company  will  endeavor 
to  make  the  round  trip  in  half  an  hour.  The  earnings  of  the 
road  have  averaged  over  $100  a  day  since  i'  was  opened.  Every 
effort  will  be  made  to  run  the  cars  during  the  winter.  The  com- 
pany has  provided  itself  with  improved  snow-plows  and  all  the 
equipment  necessary  to  keep  ^he  road  open  all  the  year  round. 

The  .St  Stephen  and  Calais  people  have  had  great  difficulty 
in  getting  the  road.  The  first  charter  was  granted  some  eight 
years  ago.  But  two  years  have  elapsed  since  the  matter  was 
actually  agitated  on  this  side,  and  a  charter  granted  to  Frank 
Todd,  Henry  Todd,  C.  W.  Young,  G.  W.  Ganong  and  Irving  R. 
Todd.  Then  Calais  parties  with  George  A.  Curran  at  theii  head 
had  their  charter  renewed  and  steps  were  taken  to  interest  foreign 
capitalists  and  have  the  road  constructed.  A.  F.  Gerald,  of  Fair- 
field, Me.,  I.  C.  Libby,  of  the  Waterville  Loan  and  Trust  Com- 
pany, and  H.  B.  Goodenough,  of  Boston,  from  representations 
made,  concluded  that  there  was  a  chance  to  make  a  dollar  in  the 
border  towns  and  they  guaranteed  the  necessary  capital.  The 
St.  Stephen  charter  was  made  over  to  the  Calais  company,  for 
purposes  of  management,  and  the  latter  company  was  organized 
with  the  following  officers  : — H.  p.  Goodenough,  president  ;  I. 
C.  Libby,  treasurer  ;  George  A.  Curran,  clerk  ;  C.  A.  Richard- 
son, C.  D.  Hill  and  W.  H.  Pike,  directors  ;  A.  F.  Gerald,  general 
manager.  George  A.  Curran  is  counsel  for  the  company  and  acts 
as  local  manager. 

After  a  mutually  satisfactory  arrangement  had  been  made  with 
the  border  towns  a  contract  was  entered  into  with  the  Worcester 
Construction  Company,  of  Worcester,  Mass.,  and  the  work  of 
track  laying  in  Calais  commenced  on  June  1st.  The  cars  were 
running  in  Calais  on  July  4th  and  then  a  break  was  made  in 
St.  Stephen,  where  the  first  car  made  its  trial  trip  on  August 
22nd,  nearly  a  week's  delay  occurring  in  getting  a  right  of  way 
over  the  upper  bridge.  As  was  natural  in  connection  with  an 
enterprise  of  such  magnitude,  there  were  some  conflicts  of  inter- 
est, but  the  company  cheerfully  complied  with  every  reasonable 
demand  made  upon  them.  Mayoi  Clarke  in  St.  Stephen,  Mayor 
Ray  in  Milltown,  and  Mayor  Murchie  in  Calais,  looked  carefully 
after  the  interests  of  their  respecti\e  towns  and  gave  freely  of 
their  time  to  guard  the  interests  of  ,dl.  The  road  is  completed 
as  far  as  it  can  be  until  the  new  bridge  is  built,  and  the  general 
opinion  is  that  it  is  thoroughly  constructed  and  well  equipped. 


TRADE  NOTES. 

On  another  page  will  be  seen  an  advertisement  by  Mr.  Geo. 
White-Fraser,  who  has  started  a  general  consulting  and  con- 
structing electrical  engineering  practice.  The  want  of  independ- 
ent electrical  engineers  of  experience  has  hitherto  forced  intend- 
ing investors  in  electrical  enterprizes  to  place  themselves  more 
or  less  in  the  hands  ofthe  manufacturing  companiesor  theiragents, 
who  are  of  course  interested  in  keeping  up  prices  ami  in  pushing 
the  sale  of  special  lines  or  sizes  of  machinery,  which  may  or  may 
not  be  best  adapted  to  their  requirements.  The  special  functions 
of  a  consulting  engineer  aie  watchint;  the  interests  of  his  clients, 
securing  for  them  the  best  machinery  at  the  best  prices,  check- 
ing the  contractors,  and  generally  counteracting  the  efforts  of 
the  agents  to  secure  then  own  interests  at  the  expense  of  the 
purchaser.  The  specifications  whereon  electric  installations  are 
based  should  be  the  work  of  experienced  men,  instead  of  being, 
as  they  too  often  are,  made  to  suit  particular  "systems  "  of  ma- 
chinery, to  the  exclusion  of  others.  Mr.  Fraser,  by  lon^  experi- 
ence in  the  lighting  and  railway  field,  should  be  well  qualified  to 
ensure  the  interests  of  his  clients,  who,  we  understand,  are  already 
numerous. 

The  electric  fan  is  being  used  as  the  central  feature  in  a  game 
of  chance.  The  modus  operandi  is  to  paste  a  number  on  each 
blade  of  the  fan,  then  cause  the  fan  to  revolve  slowly,  and  while 
it  is  revolving  wage  which  number  will  be  at  the  bottom  when 
the  fan  comes  to  a  stop. 
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THE  INJECTOR.* 

By  Albert  E.  Edkins. 

When  we  take  into  consideration  the  vast  number  of  injectors 
that  are  in  use  for  feeding  steam  boilers,  it  seems  somewhat 
strange  that  the  principles  which  govern  their  action  are  not 
more  generally  understood.  Probably  there  has  no  other  appli- 
ance been  placed  in  the  hands  of  the  engineer  for  operation,  of 
the  principles  of  which  he  has  known  less,  and  yet  has  been  able 
to  work  so  successfully. 

In  speaking  of  the  principles  which  govern  the  action  of  the 
injector,  I  wish  it  to  be  distmctly  understood  that  I  do  not  allude 
to  the  pages  of  complex  formula  and  matter,  to  be  found  in  every 
scientific  work  on  the  subject,  and  which  are  too  far  advanced 
for  men  of  limited  education  to  unclerstand  ;  but  what  I  allude  to 
as  the  principles  of  the  injector  is  the  common,  everyday  prin- 
ciple involved,  and  which  can  be  readily  understood  by  any 
engineer  who  can  read,  and  is  endowed  with  ordinary  intelli- 
gence. 

We  can  well  afford  to  leave  the  formulas  for  the  proportioning 
of  the  jets  of  the  injector  to  the  scientist  and  the  makers  of  them  ; 
but  what  we  want  is  to  know  sufficient  of  the  principle  of  the 
instrument  to  enaDle  us  to  keep  it  operating  successfully,  and  in 
case  of  a  failure  to  be  able  to  detect  the  cause  thereof  It  is 
with  these  things  that  this  paper  is  calculated  to  deal. 

The  injector,  we  are  told,  was  invented  by  Gifford  over  thirty 
years  ago.  I  have  heaid  it  s  lid,  or  I  h.^ve  read  it  somewhere, 
that  the  original  inventor  was  experimenting  with  some  appar- 
atus on  a  steam  boilei,  when  he  found  to  his  surprise  that  it  was 
possible  to  inject  water  into  a  boiler  by  utilizing  the  steam  pres- 
sure of  the  same  boiler.  This  seemingly  paradoxical  result  was 
very  much  wondered  at,  and  we  can  easily  imagine  that  it  would 
be  looked  upon  by  many  as  an  utter  impossibility. 


JD 

1 

Wafer 
Fig.  I. 

Referring  to  diagram  No.  i,  to  a  person  having  no  knowledge 
of  the  subject,  it  does  certainly  look  unlikely  that  water  could  be 
forced  into  a  boiler  by  the  very  steam  generated  within  it,  and 
this  too  (as  is  often  the  case)  in  the  bottom  of  the  boiler,  where 
the  pressure  is  greatest,  in  consequence  of  the  height  of  water 
in  the  boiler. 

Diagram  i  represents -a  section  of  the  injector,  and  boiler  also, 
from  which  the  injector  takes  its  steam  to  operate  it  in  feeding 
water  into  the  bottom  of  said  boiler.  A,  represents  the  dome  or 
steam  space  from  which  is  carried  a  steam  pipe  B,  which  is  con- 
nected to  a  cone  C,  which  is  connected  to  a  tank  full  of  water 
D.  The  cone  C  is  connected  to  another  pipe  or  cone  E,  through 
which  the  water  is  driven  into  the  boiler. 

All  the  valves  and  cocks  are  left  out  in  the  sketch,  as  they  are 
not  necessary  for  illustration. 

To  a  person  unacquainted  with  steam  engineering,  the  idea  of 
this  arrangement  of  tubes  forcing  water  into  the  same  boiler  from 
which  it  is  supplied  by  pressure  to  operate  it,  might  look  absurd 
or  impossible,  but  to  us,  as  operative  engineers,  it  is  quite  feasi- 
ble ;  in  fact  we  see  it  in  successful  operation  every  day. 

We  will  now  find  out  what  would  be  the  velocity  of  steam  issu- 
ing from  an  opening  of  one  square  inch.  If  the  pressure  in  the 
boiler  be  five  atmospheres,  or  75  lbs.  per  square  inch,  and  the 
temperature  of  steam  at  this  pressure  be  307T.,  the  weight  of 
12  cubic  inches  of  steam  will  be  '001149  pounds. 

As  the  steam  has  to  flow  out  against  the  atmosphere,  the 
effective  pressure,  to  which  the  flow  would  be  due  under  above 
conditions,  would  be  75  lbs. -15  lbs.  =60  lbs.  per  sq.  inch.  If 
we  take  a  pipe  with  i  sq.  inch  area,  and  we  need  to  put  in  that 
pipe  60  lbs.  of  steam  (i.e.,  60  lbs.  weight  of  steam),  how  long 
must  the  pipe  be  ? 

To  find  the  necessary  length  of  pipe  we  have  only  to  divide 
the  total  weight,  or  60  lbs.,  by  the  weight  of  12  cub.  in.  of  steam, 
under  a  pressure  of  60  lbs.  per  sq.  inch,  which  is  "ooi  149  lbs. 

60 

This  will  give  us  =  52,218  feet. 

.00 1 1 49 

If  we  now  take  the  formula  given  by  D.  H.  Clarke  for  deter- 
mining the  velocity  of  steam  flowing  from  orifices  into  the 
atmosphere,  viz.: 

V  =  3-59v'h. 
Where  V  =  velocity  in  feet  per  second. 

h  =  The  height  or  length  of  a  column  of  steam  at  the 
given  pressure  and  of  uniform  density, 

*  Pajjer  read  before  the  5th  Annual  Convention  of  the  C.  A.  S.  E. 


Then  we  have  52.219  (228.4  =  feet 
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819.956  =  velocity  in  feet  per  second,  which 
steam  at  60  lbs.  will  flow  into  the 
atmosphere  at  constant  density. 

Dr.  Kinnear  Clark  tells  us  that  the  lowest  initial  pressure  for 
which  the  preceding  formula  for  determining  the  velocity,  can  be 
safely  used  is  25^37  lbs.  per  sq.  inch.  This  formula  has  been 
borne  out,  we  are  told  by  the  experiments  of  Mr.  Brownlee. 

There  is  a  point  regarding  the  flow  of  steam  through  orifices, 
which  I  have  only  became  acquainted  with  myself,  since  study- 
ing the  matter  up  for  this  paper,  and  I  thought  it  well  worthy  of 
mention.  It  is  this:  The  flow  of  steam  of  a  higher  pressure  into 
a  space  of  a  lower  pressure,  such  as  the  atmosphere,  increases 
as  the  difference  of  pressure  is  increased  until  the  outside  pres- 
sure is  reduced  to  58  per  cent,  of  the  absolute  pressure  in  the 
boiler. 

The  flow  of  steam  is  neither  increased  nor  diminished  by  re- 
ducing the  outside  pressure  below  58  per  cent,  of  the  inside 
pressure,  even  though  the  outside  pressure  be  reduced  to  a 
vacuum. 

This  fact  was  a  most  surprising  thing  when  made  known  to 
me  a  short  time  ago,  and  I  have  no  doubt  but  that  it  will  be  the 
same  to  some  of  my  hearers  in  this  room. 

But  to  return  to  my  subject.  We  find  that  steam  at  65  lbs. 
pressure  will  flow  into  the  atmosphere  with  a  velocity  of  8i9"9 
feet  per  second,  but  ihis  is  the  velocity  of  eflux  at  constant  den- 
sity, and  D.  H.  Clarke  tells  us  that  the  actual  velocity  of  eflux 
expanded  at  75  lbs.  (absolute)  is  equal  to  1,446  feet  per  second. 
Therefore  the  velocity  of  steam  issuing  from  an  orifice  of  i  sq. 
inch  in  a  boiler  carrying  a  piessure  of  75  lbs.  per  sq.  inch  will  be 
=  1,446  feet  per  second. 

We  will  now  assume  that  we  have  an  orifice  of  i  sq.  inch  in 
the  bottom  of  a  steam  boiler,  the  pressure  inside  the  boiler  being 
the  same  as  before,  and  we  require  to  know  the  velocity  with 
which  water  will  issue  from  the  orifice,  under  precisely  the  same 
conditions  as  in  the  case  of  steam. 

Of  course  there  will  be  a  slight  increase  of  pressure  in  the 
bottom  of  the  boiler,  due  to  the  height  of  the  water  line  in  boiler, 
but  as  it  is  small,  we  may  leave  it  out  of  the  question. 

Using  the  same  method  as  we  did  for  the  steam  (with  the 
exception  of  the  weight  of  12  cubic  inches  of  steam),  we  have 
now  to  use  the  weight  of  12  cubic  inches  of  water,  or  '44  and 
the  formula  will  now  be 

V  =  8  ,yh  =  92"8  feet  per  second. 
Where  V  =  The  velocity  of  water  in  feet  per  second. 

h=i36  feet,  or  the  height  of  a  column  of  water  equal  to 

a  pressure  of  four  atmospheres, 
Then  we  have —  feet 

136  (11 -6  X  8  =  92'8  feet  per  second 
I 
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We  now  have  it  that  steam,  under  a  pressure  of  four  atmos- 
pheres, will  issue  from  an  orifice  of  i  square  inch  area  at  the 
rate  of  1,446  feet  per  second,  while  the  water  under  the  same 
conditions  will  only  issue  at  the  rate  of  92  8  feet  per  second  ; 
this  means  that  steam  will  issue  from  an  orifice  with  a  velocity 
sixteen  times  greater  than  water.  Notwithstanding  the  greater 
velocity  of  steam  over  water,  as  shown,  the  latter  could  not  be 
forced  into  a  boiler  against  (its  own)  pressure  ;  because  the 
momentum  of  the  two  streams  are  equal,  because  they  are  both 
due  to  the  same  head  or  pressure. 

The  momentum  is  the  product  of  the  mass  x ,  the  velocity 
with  which  It  moves,  and  is  expressed  in  formula  thus  : 
W 

V  =  momentum. 
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Where— -  =  the  wei.^ht  W  divided  ijy  (lie  acceleration  of  j^iav- 

ity  g,  which  is  equal  to  32.2  feet  per  second  (  =  momentuni 
The  acceleration  of  gravity  is  the  force  (expressed  in  feet  per 
second),  which  the  earth  exerts  over  (Mm^  bodies,  in  excess  of 
the  weight  of  the  falling  body  itself  and  is  =  32-2  feet  per  second. 

A  given  force  imparts  velocities  to  two  bodies,  inversely  pro- 
portional to  the  mass,  or  their  respective  heaviness  or  density. 

But  by  inserting  the  injector,  between  the  forces,  we  increase 
the  momentum  of  the  steam,  and  by  condensing  it  with  the 
water,  Its  velocity  is  imparted  to  the  water,  and  the  stream  of 
water  and  steam  combined,  is  as  it  were,  forced  into  the  boiler. 

A  longitudinal  section  view  of  an  injector  is  shown  in  diagram 

4- 


Fig.  4. 

A  is  the  steam  cone,  through  which  the  steam  is  admitted 
from  the  boiler,  and  let  it  be  distinctly  understood  that  this  cone 
A  represents  the  power  of  the  injector.  The  steam,  in  issuing 
from  this  cone  at  a  high  velocity  (as  we  demonstrated  before)  is 
condensed  by  the  water  flowing  through  C,  and  its  velocity  is 
imparted  to  the  water  in  the  cone  B.  The  combined  streams  of 
water  and  steam  are  then  forced  into  the  receiving  cone  D, 
where  the  force  of  water  issuing  from  the  boiler  is  met  and  over- 
come. 

The  sectional  areas  of  the  cones  A  and  D  are  in  proportion  to 
each  other  as  2-0106  is  to  0.7854  (at  their  respective  smallest  di- 
ameters.) 

When  the  water  comes  in  contact  with  the  steam  at  the  outlet 
of  cone  A,  it  is  propelled  along  by  the  concentrated  steam,  and 
the  water  (which  as  you  all  know  is  nearly  incompressible)  is 
projected  into  the  delivery  cone  D,  and  thence  into  and  through 
the  feed  check  valve  and  into  the  boiler,  by  the  impulsive  force 
of  the  steam,  due  to  its  great  velocity  and  elasticity.  To  sum 
up  the  principle  of  the  injector  in  a  short  way  :  It  is  an  instru- 
ment which  (by  the  proper  proportioning  of  its  jets)  takes  advan- 
tage of  the  superior  velocity  with  which  stepm  issues  from  a 
boiler,  as  compared  with  water,  and  is  capable  ot  producing  a 
combined  jet  of  steam  and  water,  flowing  through  an  orifice  or 
jet  at  a  greater  velocity  that  at  which  an  opposing  stream  of 
water  can  flow  from  the  same  boiler  which  supplies  the  steam  to 
operate  it.  All  injectors  (and  their  names  are  legion)  work  on  this 
same  principle.  The  only  difference,  so  far  as  I  know,  being 
that  some  are  water-lifting  and  some  non-lifting,  and  some  are 
both  lifting  and  forcing  combined. 


Fig.  ,3. 

In  diagram  3  we  have  a  sketch  of  a  lifting  jet.  Steam  enters 
the  pipe  at  E  and  issues  at  the  nozzle  A,  and  forces  the  air  out 
of  chamber  B  to  the  atmosphere  ;  the  air  in  suction  pipe  D  im- 
mediately commences  to  expand  itself  into  chamber  round  A, 
and  this  action  goes  on  until  there  is  a  partial  vacuum  in  U,  and 
the  water  rises  to  A  by  the  pressure  of  the  atmospheie  acting  on 
its  surface,  and  at  A  the  steam  is  condensed,  and  the  action 
takes  place  which  has  been  before  explained.  For  an  injector 
to  lift  its  feed  water,  it  becomes  necessary  for  the  opening  B  to 
have  considerable  more  area  than  A,  as,  if  it  were  not,  it  would 
be  impossible  to  produce  a  vacuum  in  D. 

Figure  2  represents  a  non-lifting  jet,  and  it  will  be  observed 
that  the  area  of  the  outlet  of  cone  B  is  somewhat  smaller  than 
the  steam  cone  A,  and  if  steam  be  turned  on  at  C,  and  issues  at 
A,  it  vvill  expand  and  fill  the  cone  B,  causing  a  p-essure  to  back 
up  into  suction  pipe  C.  So  that  with  injectors  of  this  type  it  is 
necessary  for  the  feed  water  to  be  forced  into  the  injector  under 
a  head,  either  by  gravitation  or  from  the  waterworks  mains. 


.  We  will  now  briefly  look  into  a  few  of  the  cause,  of  failure  of 
injectors  to  work. 

Injectors  often  throw  off  when  the  temperature  of  water  sup- 
plied to  them  exceeds  (30"  to  150';  and  this  is  due  to  the 
lact,  that  neath  these  conditions  it  requires  such  a  large 
quantity  of  water  to  condense  and  concentrate  the  steam  is- 
suing from  nozzle  A,  that  the  velocity  imp..rted  to  the  water 
IS  not  sufficient  to  overcome  the  opposite  flow  Irom  the  boiler, 
and,  consequently,  the  injector  kicks. 


Fig.  2. 

Sometimes  injectors  work  along  smoothly  for  hours,  days, 
months,  and  even  years,  and  then  all  at  once  refuse  to  do 
their  duty. 

This  may  be  due  to  one  of  several  causes. 
I  have  no  doubt  that  some  of  those  present  have  fed  boilers 
with  injectors  which  took  their  feed  water  from  a  barrel  or  tank, 
and  when  you  have  started  it,  and  it  has  worked  for  a  few 
minutes,  and  then  thrown  ofT,  or  kicked,  as  we  call  it,  and  you 
find  your  water  in  feed  tank  is  hot  ;  but  you  say  the  injector 
started  to  work  at  first,  and  why  not  continue  to  do  so?  Simply 
because  the  injector  itself  may  have  been  quite  cool  when  it 
was  started  and  therefore  it  assisted  in  condensing  the  steam 
from  nozzle  A,  but  as  it  became  heated  gradually,  and  the  feed 
water  itself  was  too  hot  to  cool  the  steam,  the  injector  kicked, 
and  keeps  on  kicking  until  you  reduce  the  temperature  of  feed 
water.  Again,  the  feed  water  in  the  tank  may  not  have  been  all 
of  the  same  temperature  and  as  the  suction  pipe  reached  down 
near  the  bottom,  it  woiked  all  right  until  it  commenced  to  take 
the  water  of  a  higher  temperature  which  was  in  the  top  of  tank 
when  it  started,  and  it  kicks  again.  The  injector  will  always 
throw  ofif  when  the  volume  of  steam  feeding  it  is  not  enough  to 
give  It  required  velocity  to  overcome  the  opposing  steam  or  flow 
from  the  boiler.  Here  too,  we  maybe  inclined  to  say,  well,  but 
the  steam  worked  the  injecter  when  it  was  started,  and  that  may 
have  been  so  ;  but  we  must  remember  that  the  water  that  the 
injector  has  forced  into  the  boiler  has  been,  comparatively  speak- 
ing, cold,  and  this  has  reduced  the  velocity  of  steam  from  the 
cone  A,  and  the  volume  of  water  entering  through  feed  pipe  has 
remained  constant  as  when  the  injector  was  started,  and  the 
necessary  speed  is  therefore  not  imparted  to  the  water  with  the 
result  that  injector  throws  off. 

Then  in  addition  to  the  above  causes  of  failures  there  are  old- 
timers,  well  known  to  all  engineers,  viz.,  leaky  suction  pipe,  no 
water  in  tank,  end  of  the  supply  choked  up,  foreign  matter  in  the 
jets  of  injector,  hot  section  pipe  ,  etc.,  etc.,  and  I  have  even 
known  a  check  valve  put  on  a  pipe  wrong  end  to,  to  prevent  an  in- 
jector from  working.  I  have  also  known  the  jets  to  become 
coated  with  a  deposit  to  such  an  extent  as  to  alter  the  proportion 
of  area  so  that  they  would  not  work. 

There  are  scores,  yes  thousands  of  engineers  who  use  injectors 
of  one  of  the  many  kinds  ;  and  who,  in  the  event  of  its  failuie  to 
work,  will  take  it  down,  clean  it,  and  remove  the  cause  of 
trouble,  and  put  it  together  again  and  make  it  work  successfully, 
and  yet  never  once  think  of  trying  to  enquire  into  the  principles 
which  govern  its  action,  and  yet  it  seems  to  me  that  an  engineer 
who  is  of  an  enquiring  turn  of  mind  (and  who  refuses  to  take  a 
thing  for  granted,  simply  because  there  is  abundant  evidence 
that  It  is  so,  but  who  enquires  into  the  reason  of  thirigs,  and 
posts  himself  as  fully  as  he  can  on  the  principles  of  steam  engi- 
neering) must  eventually  find  himself  in  better  circumstances 
than  the  man  to  whom  it  is  quite  sufficient  to  know  that  a  thing 
IS  so,  because  sees  it  is  so,  and  who  is  quite  satisfied  without 
enquiring  the  reason  why. 


It  is  understood  that  the  \'ictoria  Street  Railway  Company 
has  made  satisfactory  financial  arrangements  and  that  an  issue 
of  first  mortj  age  bonds  will  be  taken  by  capitalists  who  have 
examined  into  the  value  of  the  franchise  and  assets  of  the  com- 
pany. The  new  loan  will  be  used  to  pay  off  existing  obligations 
and  to  place  the  railway  in  first-class  condition.— \'ictoria,  B.  C, 
Times. 

In  placing  a  gauge  on  boilers,  it  should  be  so  connected 
as  to  take  steam  from  a  part  which  will  be  as  free  from  vibra- 
tions of  pressure  as  possible,  that  is,  away  from  the  outlet  of 
the  engine,  and  a  siphon  should  never  be  omitted.  It  is  also 
necessary  that  the  gauge  shall  not  be  placed  at  or  near  the 
lower  level  of  a  connecting  pifie  which  has  a  drop  of  any  ex- 
tent, which  will  create  an  excess  of  piessure  on  the  dial  by  the 
weight  of  water  in  the  column.  In  a  battery  of  boilers  there 
should  be  a  gauge  on  each  boiler  and  not  one  gauge  for  the 
whole. 
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In  order  to  place  before  our  leaders  as  early  as  possible  a 
complete  report  of  the  proceedings  of  the  fourth  Convention  of 
the  Canadian  Electrical  Association,  it  has  been  necessary  to 
considerably  enlarge  the  size  of  the  present  number  of  the  Elec- 
trical NEW.S.  While  regretting  that  we  are  compelled  to 
greatly  condense  or  omit  entirely  many  inatters  which  we  should 
have  like  to  mention  in  detail,  we  are  of  opinion  that  considering 
the  variety  and  importance  of  the  subjects  discussed  at  the  Mon- 
treal Convention,  we  could  not  present  to  our  readers  matter  of 
more  immediate  interest  than  the  report  which  we  publish.  It 
need  scarcely  be  said  that  the  Convention  was  the  most  successful 
one  that  the  Association  has  ever  held.  A  perusal  of  the  re- 
port of  the  proceedings  shows  this  to  be  the  case.  There 
were  a  larger  number  of  papers  read  than  at  any  previous  Con- 
vention. The  subjects  treated  were  all  of  an  interesting  char- 
acter, and  in  every  case  were  most  ably  handled.  What  is  of 
quite  as  much  importance  is  the  fact  that  the  papers  were  more 
thoroughly  discussed  than  those  at  any  former  Convention. 
There  is  still  room  for  improvement,  however,  in  this  particular. 
We  expect  to  witness  greater  freedom  of  discussion  at  future 
meetings,  arising  partly  out  of  the  better  acquaintance  of  the 
members  with  each  other.  The  presence  at  the  Convention  of 
the  President  of  the  National  Electric  Light  Association  of  the 
United  States,  and  of  Mr.  Lockwood,  advisory  electrician  of  the 
Bell  Telephone  Co.,  added  greatly  to  the  interest  of  the  proceed- 
ings, and  it  is  hoped  that  these  gentlemen  will  be  seen  and  heard 
at  future  meetings.  Another  interesting  feature  was  the  ex- 
cellent paper  by  Mr.  Sperry,  of  Cleveland.  It  unfortunately 
happened  that  Mr.  Speriy  did  not  reach  Montreal  until  the  close 
of  the  second  day's  proceedings,  and  the  apparatus  which  he 
needed  to  illustrate  his  paper  did  not  arrive  until  an  hour  before 
the  time  set  for  the  adjournment  of  the  Convention.  This  delav 
was  a  matter  of  much  regret  to  the  officers  and  members  of  the 
Association.  The  local  Committee,  the  Montreal  members  of  the 
Association,  and  several  of  the  local  electric  companies,  whose 
names  appear  in  the  report,  exerted  themselves  to  the  utmost  to 
make  the  visit  of  the  outsiders  as  enjoyable  as  possible,  and 
they  entirely  succeeded.  The  officers  elected  for  the  ensuing 
year  are  such  as  we  believe  will  promote  in  every  way  possible 
the  growth  and  influence  of  the  Association,  while  the  selection 
of  Ottawa  as  the  place  of  the  next  Convention  is  certain  to  con- 
tribute to  the  same  end.  The  Association  is  indebted  to  Mr.  J. 
J.  Wright,  the  retiring  president,  for  the  valuable  service  he 
rendered  on  its  behalf  during  the  three  years  he  held  that  im- 
portant position.  His  successor,  Mr.  Dunstan,  is  known  to  be  a 
gentleman  of  good  executive  ability,  who  as  vice-president  always 
manifested  the  deepest  interest  in  the  welfare  of  the  organization, 
and  under  whose  direction  it  bids  fair  to  continue  to  prosper. 
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CABLE  CONSTRUCTION  AND  CABLE  FAULTS. 

By  F.  J.  F.  Schwartz, 

The  number  of  wires  in  use  when  the  telephone  made  its  appearance 
was  very  small  as  compared  with  the  number  of  wires  or  circuits  in  use 
to-day,  or  even  as  compared  with  the  number  in  use  after  the  adoption 
of  the  telephone  commercially.  It  follows,  therefore,  that  few  wires 
took  any  one  route  or  converged  to  one  head  or  central  office,  and  it  was 
an  easy  matter  to  run  these  lines,  each  supported  by  its  own  insulator, 
and  several  inches  from  any  other  conductor,  while  at  the  central  station 
it  was  only  necessary  to  provide  a  suitable  roof  fixture  or  cupola  where 
the  line  wires  might  terminate.  The  connection  between  the  lines  and 
the  apparatus  could  easily  be  made  by  means  of  insulated  wires  support- 
ed by  cleats.  The  larger  number  of  circuits  made  necessary  by  the 
increasing  number  of  telephones  in  use  quickly  rendered  such  a  method 
inconvenient,  and  soon  impossible.  In  the  days  of  comparatively  short 
lines,  well  separated  from  one  another,  with  no  interfering  electric  light 


consisted  generally  of  winding  about  each  insulated  conductor  a  wrap- 
ping of  tin,  lead  or  copper  foil  which  was  to  be  connected  to  earth,  and 
which  would  act  as  a  shield  between  each  wire  and  its  neighbor  by  pro- 
viding a  circuit  for  the  induced  currents  other  than  by  the  way  of  the 
cable  wires.  Bare  copper  wires  were  also  placeil  among  the  foil  covered 
conductors  to  facilitate  the  connection  of  the  f(jil  to  earth  as  well  as  to 
connect  the  foil  of  one  section  of  cable  to  that  of  another  where  splices 
were  necessary.     Some  cables  were  made  with  i.-nrh  iimnlntcd  conductor 


Fig.  I. 

or  power  currents,  with  few  or  no  complaints  of  cross-talk,  the  life  of  a 
central  office  manager  might  have  been  regarded  a  comparatively  peace- 
ful one.    The  earth  was  his. 

The  increase  in  the  number  of  circuits  to  be  accommodated,  and  the 
necessary  grouping  of  all  the  wires  in  a  route  into  cables,  in  order  to 
economize  space  as  the  circuits  neared  the  office,  brought  peculiar  classes 
of  troubles,  or  made  old  ones  more  noticeable.  Briefly  mentioned, 
these  annoyances  were  due,  first,  to  currents  induced  from  foreign  wires 
into  the  telephone  lines,  which  being  cabled  with  others,  would  more 
or  less  disturb  them  ;  second,  to  the  interference  between  one  telephone 
circuit  and  anothei,  giving  rise  to  cross-talk  ;  and  third,  to  a  muffling 
of  the  conversation  due  to  the  retardation  of  the  telephonic  current.  To 
these  must  be  added  all  troubles  caused  by  flaws  or  faults  occurring  in  the 
cables  or  joints. 

A  large  number  of  cables  of  different  kinds  are  now  in  use,  some 
especially  intended  to  overcome  or  prevent  the  annoyances  mentioned. 
All  consist  of  a  specified  number  of  insulated  wires  bound  together,  form- 
ing a  core,  which  is  inclosed  in  a  wrapping  or  sheath  to  protect  the  core 
from  moisture.  One  of  the  early  forrns  of  cable,  which  was  very  light 
and  flexible,  was  composed  of  a  core  of  cotton  or  rubber  insulated  wires, 
inclosed  in  a  rubber  covering,  which  was  in  turn  protected  by  a  painted, 
braided  cotton  jacket.  By  far  the  larger  number  of  cables  were  of  the 
lead  covered  type  in  which  the  core  was  drawn  into  a  leaden  pipe,  and 
the  space  between  the  core  and  the  pipe  was  then  filled  with  insulating 
material.  In  other  cases  the  lead  was  formed  about  the  core  by  pres- 
sure ;  the  process  making  the  pipe,  and  covering  the  core  at  the  same 


Figs. 
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time.  In  one  style  of  cable,  the  core  was  covered  by  two  thin  leaden  tubes 
having  a  layer  of  tar  between  them  ;  the  outer  lead  being  protected  by  a 
wrapping  of  painted  tape.  The  presence  of  tar  on  the  outside  would 
indicate  a  break  in  the  lead,  while  there  was  a  chance  that  the  tar  would 
fill  the  break,  and  prevent  the  entrance  of  moisture. 

It  has  been  mentioned  that  circuits  in  cables  were  found  to  be  more 
subject  to  inductive  disturbances  than  separated  circuits  ;  and  several 
plans  were  resorted  to  with  a  view  of  overcoming  the  difficulties.  These 


Fig.  4. 

inside  of  a  leaden  tube  of  its  own,  the  whole  forming  a  core,  which  in 
turn  was  coveied  with  an  outer  leaden  pipe  as  usual  ;  and  still  other 
cables  were  provided  with  a  single  large  copper  wire  placed  in  the  centre 
of  the  core. 

With  these  shields  there  was  less  interference  between  the  several 
wires,  but  on  account  of  the  greater  static  capacity  of  cables  so  con- 
structed, the  telephonic  currents  were  impeded  and  conversations  were 
rendered  indistinct.  This  was  most  noticeable  in  the  case  of  long 
cables.  Other  cables  were  made  having  only  a  portion  of  the  conduct- 
ors foil  covered  ;  and  all  of  these  cables  were  made  for  aerial  work,  as 

the  demand  for  underground  work 
had  not  then  arisen  ;  in  fact,  under- 
ground work  was  considered  imprac- 
ticable as  much  on  account  of  the 
increased  cost  as  well  as  on  account 
of  the  greater  amount  of  retardation 
that  would  be  experienced  ;  and  it 
was  impracticable  to  operate  under- 
ground telephone  lines  of  any  con- 
siderable length  when  employing 
the  cables  of  the  day,  and  working 
with  grounded  circuits. 

The  increase  of  disturbances 
brought  about  by  the  presence  of 
electric  light  and  pow  er  circuits  seri- 
ously affected  the  telephone  service, 
and  it  was  realized  that  a  return  wire 
would  have  to  be  employed  for  each 
line  in  order  to  quiet  them.  In  the 
cables  hitherto  referred  to,  the  con- 
ductors were  laid  up,  either  straight 
or  in  long  spirals,  while  in  certain 
forms  the  inner  conductors  were 
given  a  twist  in  one  direction,  and 
those  in  the  outer  layers  were  given  a 
twist  in  the  reverse  direction.  These 
forms,  were  not  adapted  for  metallic 
circuit  work,  as  the  two  sides  of  a 
circuit  could  not  occupy  the  .same 
relation  to  a  disturbing  circuit. 
The  cable  suitable  for  metallic 
circuit  work  is  one  in  which  the 
two  wires  used  for  a  pair  are 
twisted  together  throughout  their  entire  length.  The  insulation 
chiefly  used  for  cable  wires  in  the  past  has  been  cotton  saturated 
with  paraftine  or  with  some  other  of  the  many  insulating  compounds, 
but  for  underground  work  it  was  foumi  desirable  to  make  cables  having 
as  low  a  capacity  as  it  was  possible  to  obtain.  Air  having  the  lowest 
specific  inductive  capacity,  and  dried  paper  having  a  very  high  insulation 
resistance,  cables  have  been  made  in  which  the  conductors  are  loosely 
wrapped  with  paper  so  as  to  give  more  or  less  air  space  about  the 
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conductors.  Various  methods  are  employed  to  still  further  increase  the  air 
space,  such  as  by  perforating  the  paper,  or  by  winding  twine  in  long 
spirals  about  the  wires,  and  over  which  the  paper  is  applied. 

One  form  of  novel  construction  is  shown  in  figure  I,  where  two  bare 
wires  are  inclosed  within  a  paper  tube  but  are  separated  by  a  spiral  par- 
tition, also  of  paper.  The  wires  lie  in  the  grooves  of  the  paper  parti- 
tion. By  this  method  a  large  air  space  is  insured,  which  is  favorable  to 
a  high  insulation  as  well  as  to  a  low  static  capacity.  It  is  claimed  that 
in  cables  of  this  description  the  capacity  per  mile  sometimes  falls  as  low 


Group  7. 

as  fifty-three  thousandths  (.053)  of  a  microfarad,  and  that  they  usually 
average  under  seven  hundredths  {.07)  of  a  microfarad  per  mile. 

According  to  the  specifications  for  underground  cables,  the  insulation 
resistance  per  mile  of  cable,  when  connected  up,  must  not  fall  below 
five  hundred  (500)  megohms,  and  the  average  capacity  per  mile  must 
not  exceed  eight  hundredths  (.08)  ofa  microfarad.  Numbers  18  and  19, 
B.  &  S.  gauge,  are  the  sizes  of  the  wires  generally  used.  The  high  in- 
sulation mentioned  is  not  absolutely  essential  for  good  service,  but  it  is 
desirable  as  being  one  of  the  best  guarantees  that  a  cable  has  been  care- 
fully made,  handled  and  spliced. 

Paper  insulated  cables  are  now  in  use  both  for  underground  and  for 
aerial  work.  In  putting  up  aerial  cables  it  is  necessary  to  first  run  a 
supporting  wire,  one  end  of  which  is  brought  diagonally  from  the 
terminal  pole  to  the  ground,. 
By  means  of  this  slanting 
wire  the  cable  is  drawn  to 
its  position  on  the  poles, 
where  it  is  suspended  by 
cable  clips  to  the  support- 
ing wire.  These  clips  or 
hangers  are  sometimes 
made  of  malleable  iron, 
and  are  pressed  about  the 
cable  to  prevent  them  from 
slipping,  while  a  piece  of 
canvas  placed  between  the 
clip  and  the  cable  is  intend- 
ed to  keep  the  lead  from 
being  marred.  Another 
form  of  hanger  consists  of 
two  grooved  pieces  of  wood 
bound  to  the  cable  by  wire, 
one  end  of  which  is  bent 
into  a  sort  of  hook.  It  has 
occasionally  happened  that 
the  supporting  wire  has 
been  crossed  by  other  wires 
falling  upon  it,  with  wires 
carrying  a  heavy  cuirent, 
and  the  current  has  passed 
to  the  cable  lead  at  some 
one  of  the  clips,  and  the 
cable  has  been  burned. 
With  the  wooden  blocks,  a 
foreign  wire  must  make 
contact  directly  with  the 
cable  lead  in  order  to  burn 
it.    Figures  2  and  3  show 

methods  of  supporting  the  aerial  cables.  At  the  terminal  pole,  the 
end  ofthe  cable  is  brought  through  a  leaden  pipe  into  an  iron  box, 
where  the  wires  are  secured  by  means  of  insulated  screws,  nuts  and 
washers.  The  screws  pass  through  insulating  bushings  to  the  outside  of 
the  iron  box,  where,  between  other  nuts  and  washers,  are  connected 
the  short  wires  leading  from  one  end  of  the  fusible  wires  provided  for 
the  protection  of  the  cable.  Waterproof  insulated  wires  lead  from  the 
other  ends  of  the  fusible  wires  to  the  line  wires  on  the  poles.  The 
entrance  lube  at  the  bottom  of  the  iron  l)ox  is  wiped  to  the  body  ofthe 


cable,  and  when  the  cover  is  screwed  on  the  terminals  are  moisture- 
proof. 

Figure  4  represents  one  of  the  forms  of  cable  terminals  now  in  use. 
It  accommodates  twenty-six  pairs  of  wires,  and,  with  its  fuse  wires,  is 
inclosed  in  a  wooden  box.  The  office  ends  of  the  cables  are  similarly 
sealed,  but  special  forms  of  arresters  are  generally  secured  to  the  outside 
of  the  iron  boxes.  These  arresters  connect  to  ground  any  circuit  carry- 
ing a  dangerous  current,  whereupon  the  fuse  in  the  outside  cable-box  is 
melted,  and  any  current  is  prevented  thereafter  from  entering  the  cable. 

Spark-gap  arresters  are 
also  employed  in  com- 
bination with  the  above. 

When  it  becomes 
necessary  to  run  a  cable 
underground,  jointed 
poles  are  pushed 
through  one  of  the  ducts 
from  one  manhole  to 
another.  To  the  last 
rod  a  rope  is  fastened 
which,  when  pulled 
through  the  duct,  is 
used  in  drawing  the 
cable.  The  lengths  of 
cable  handled  at  a  time 
in  underground  work 
are  much  shorter  than 
those  that  can  be  easily 
handled  in  overhead 
work,  and  consequently 
there  are  splices  in 
nearly  every  manhole. 
Splices,  as  made  in 
paper-insulated,  under- 
ground cables,  are 
shown  in  figures  5  and 
6.  Figure  5  shows  the 
splice  partially  made, 
and  figure  6  the  com- 
pleted splice.  The 
wires  are  bared  for  a 
short  distance,  and  a 
paper  tube  is  passed 
over  one  of  the  wires. 
The  wires  are  then 
spliced  so  as  to  form  a 

long  twist,  after  which  the  paper  tube  is  drawn  over  the  joint.  The 
joints  are  not  soldered.  After  all  of  the  wires  are  connected,  they  are 
bound  together  with  paper  and  twine  to  prevent  the  paper  tubes  from 
slipping,  and  then  boiling  parafifine  is  poured  over  the  splice  until  all 
moisture  is  expelled.  This  is  indicated  by  the  absence  of  bubbles.  A 
leaden  sleeve,  previously  passed  over  one  of  the  cable  ends,  is  next 
drawn  over  the  splice,  and  the  ends  of  the  sleeve  are  wiped  to  the 
cable  lead. 

We  will  next  consider  the  faults  which  cause  the  most  annoyance,  and 
it  may  be  generally  stated  that  some  form  of  injury  to  the  cable  lead 
gives  rise  to  nearly  all  of  them.  In  the  older  work  the  wiped  joints 
were  made  by  plumbers,  and  as  this  work  was  done  on  the  poles  or  in 
the  middle  of  a  stretch,  it  sometimes  happened  that  the  work  in  time 


Group  8. 

proved  to  be  faulty.  Referring  to  group  7,  fault  A  was  originally  started 
by  a  slight  cut,  and  it  afterward  opened  out  in  handling  the  cable. 
Fault  B  was  caused  by  a  wiie  resting  against,  and  sawing  into  the  cable. 
Faults  C  and  D  are  samples  of  small  trolley  burns,  C  occurring  under 
one  of  the  iron  cable  clips.  In  sample  E  the  holes  shown  were  caused 
by  linemen's  spurs.  Such  faults  rarely  occur,  and  this  is  but  the  second 
of  the  kind  that  I  have  seen. 

The  faults  of  group  8  differ  from  those  previously  shown  in  that  they 
are  due  chiefly  to  Haws  and  .'aults  in  the  manufacture  of  the  leaden 
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covering.  The  cracks  shown  in  F  and  G  are  evidences  of  poor  or 
damaged  material,  possibly  the  lead  may  have  been  burnt.  In  the  cables 
from  which  samples  H  and  I  were  taken,  a  seam  extends  along  the  en- 
tire length.  Ordinarily  it  cannot  be  detected,  but  sometimes  it  will 
open  out  as  shown,  and  it  is  ([uite  likely  to  do  so  if  the  cable  becomes 
twisted  while  being  pulled. 

When  the  trolley  system  was  introduced,  it  was  found  that  some  of 
the  lower  hanging  cables  were  dangerously  near  to  the  trolley  guard  and 
supporting  wires  where  the  latter  were  fastened  to  their  poles,  and  just 
beneath  the  cables.  Group  9  represents  a  number  of  burns  which  oc- 
curred in  a  single  stretch  of  cable.  Another  burn  occurred  quite 
recently  in  an  underground  cable  which  has,  however,  aerial  branches 
used  in  connection  with 
it.  A  broken  wire 
crossed  one  of  the  aerial 
branches  of  the  cable  with 
the  trolley  wire,  and  a 
hole  was  burnt  in  the 
lead  at  the  point  of  con- 
tact. The  cable  wires 
were  not  injured  at  this 
point,  but  the  current 
passed  into  the  lead  of 
the  underground  cable 
and  finally  to  earth  in 
one  of  the  manholes, 
where  it  fused  the  lead 
and  burned  into  several 
pairs  of  wires.  This  will 
have  to  be  guarded 
against  by  providing  two 
terminal  lioxes  at  each 
junction  with  the  under- 
ground cable.  The  lead 
of  the  two  cables  will  not 
then  be  continuous,  but 
the  conductors  will  be 
connected  through  by 
short  wires  from  box  to 
box. 

The  amount  of  under- 
ground work  in  Montreal 
is  at  present  small,  and 
there  has  been  no  de- 
struction caused  by  elec- 
trolysis. There  is,  how- 
ever, considerable  differ- 
ence of  potential  between 
the  cables  and  the  earth 
at  different  points,  and 
it  is  probable  that  trouble 
will  be  experienced. 
Enough  has  been  shown 
to  prove  that  cables  are 
sufficiently  liable  to  faults 
and  injuries  without  those 
due  solely  to  carelessness, 
the  mentioned   faults  will 
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With  overhead  construction  more  or  less  of 
still  continue  to  occur,  and  with  under- 
ground cables  the  troubles,  though  fewer  in  kind,  are  no  less  destruc- 
tive. To  meet  these,  special  means  will  have  to  be  adopted  as  occasion 
requires. 


in  a  dentist's  chair  can  tell  exactly  the  moment  when  the  dentist  is  awaiting 
the  momentum  of  the  fly  wheel  to  carry  him  over  the  dead  centre  point. 
'I'he  drill  slows  up  a  little  and  suddenly  makes  a  rush,  but  f  need  nol  detail 
this,  for  it  is  no  doubt  a  ca.se  of  "  You've  all  been  there  before,"  or  al  least 
a  good  many  of  you  at  any  rate.  Bui  llie  electric  motor  keeps  the  drill 
running  at  a  constant  and  steady  speed,  ft  is  instantly  reversed  if  neces'ary 
and  under  perfect  control.  It  is  also  a  known  tact  that  the  faster  the  drill 
goes  the  less  pain  will  be  caused.  'I'he  power  required  for  the  .S.  S.  While 
.Standard  Upright  Pedal  IJrdl  is  from  1/12  to  '/a  II.  P.  l-'or  the  small  lathes 
which  dentists  use  in  their  workshops  for  buffing  plates,  artificial  teeth,  etc., 
A      H.  1'.  motor  would  be  required. 

All  the  above  figures  refer  to  an  ordinary  practising  dentist.  Wliere  a 
man  has  a  rush  of  trade  it  may  pay  him  to  run  a  small  dynamo  (say  ^  H.v.) 

with  a  motor  and  connect 
on  his  small  motors  from 
a  pair  of  bus  wires  run 
around  the  room. 

Probably  some  of  you 
ha  e  heard  of  the  '•pull 
teeth  without  pain  "  idea. 
Personally  I  do  not  take 
muuh  stock  in  it,  but  I 
must  admit  that  I  ha'.e 
seen  a  palimt  operated  on 
who  affirmed  he  felt  no 
pain.  The  idei  is  this.  A 
Gerinan  savant  declares 
that  if  the  vibrator  of  an 
induction  coil  is  caused  to 
vibrate  with  such  rapidity 
thai  the  buzzing  tone  will 
be  ihe  same  as  the  note 
"A,"  that  the  electrical 
vibrations  will  be  quicker 
than  the  impulses  of  pain 
vibrations  from  the  nerve 
centres  to  ihe  brain.  The 
mode  of  application  is  as 
follows :  'i  he  patient  is 
given  2  handles  from  an 
induction  coil  driven  by  a 
battery  ;  the  plunger  is 
then  pulled  out  uniil  he 
says  "  Enough";  the  bat- 
tery is  then  shut  off  fur  an 
instant  by  means  ot  a  floor 
push  ;  the  2  handles  which 
the  patient  is  still  holding 
being  connected  together 
now  on  to  one  pole  of  the 
battery,  the  dentist,  taking 
a  flexible  wire  from  the 
other  pole  to  his  forceps, 
immediately  on  pulling  the 
tooth  (or  rather  just  as  he 
begins  t  1  pull),  sets  the 
coil  in  action  again  by 
means  of  pressing  on  the 
floor  push. 

Of  course  ihe  above  can 
easily  be  worked  by  means 
Our  dentist  will  also  use  a 
This  not  only 


THE  APPLICATION  OF  ELECTRICITY  FOR  MEDICAL  AND 
KINDRED  PURPOSES  FROM  LIGHT  AND 
POWER  CIRCUITS. 

Bv  W.  B.  Shaw. 

Mr.  President  and  Fellow  Members  of  the  Canadia.v  Electrical 
Association. 

When  the  thunderbolt  in  the  shape  of  a  letter  from  our  worthy  Secretary 
fell  upon  me  demanding  a  paper,  I  was  at  a  loss  as  to  what  to  launch  out  upon. 
I  have  heard  so  many  able  papers  on  various  subjects  already  read  before 
the  Association,  that  in  searching  around  for  "  pastures  green,"  I  thought 
that  the  above  subject  might  be  of  interest  to  some — if  not  for  its  "electrical" 
instruction,  then  for  its  "  novelty."  I  have  headed  these  remarks,  "  From 
Light  and  Power  Circuits,"  but  theie  are  no  doubt  many  here  who  are  inter- 
ested in  battery  work,  so  there  will  be  no  harm,  1  presume,  in  my  detailing 
the  battery  methods  a  little  before  showing  how  they  can  be  more  readily 
and  less  expensively  worked  from  the  circuits  before  mentioned. 

Let  us  take  first  the  dentist,  who  probably  uses  electricity  least  of  all. 
Yet  let  us  see  what  this  "  least  "  means.  No  enterprising  dentist  nowadays 
thinks  of  standing  on  one  leg  (while  the  temperature  is  about  100  deg.  in  the 
shade)  working  his  foot-drill  with  the  other.  They  run  by  motor.  Some 
have  2  or  3  cells  of  accumulators  and  run  a  small  4  or  6  volt  "  Crocker 
Wheeler,"  or  "  C  &  C  "  motor.  The  cartage  around,  however,  of  the  ac- 
cumulators to  have  them  re-charged,  makes  this  an  expensive  method,  and 
of  course  the  110  volt  direct  current  is  much  preferable.  Unfortunately,  in 
Montreal,  there  is  very  little  of  this  to  be  had,  and  quite  a  few  dentists  de- 
cline to  handle  a  250  volt  motor,  even  though  it  is  of  small  power  and  prop- 
erly insulated.  There  is  another  reason  also,  and  that  is  that  they  generally 
use  a  pedal  switch  for  starting  and  instantly  reversing.  The  accumulator 
outfit  is  easily  regulated  by  switching  in  one  or  more  cells  as  required. 
With  the  no  volt  outfits  a  rheostat  is  put  in  ihe  field  circuit.  In  both  cases 
the  wires  from  the  circuit  are  first  led  to  the  pedal  which  sets  as  a  pole- 
changer  before  the  current  is  let  into  the  armature.  .Some  members  may 
think  that  this  instant  reverse  would  be  apt  to  put  a  finish  on  the  armature. 
All  I  can  say  to  this,  gentlemen,  is  that  I  know  of  a  %  H. P.,  Crocker 
Wheeler,  no  volt  motor  which  has  been  treated  in  this  way  for  the  last  3  or 
4  years  and  is  still  going.  I  fancy,  myself,  it  is  because  there  is  no  weight 
to  the  armature.  With  250  volts,  however,  it  is  a  different  matter.  The 
flame  which  would  flash  around  from  the  brushes  on  attempting  this  would 
certainly  frighten  any  patient  out  of  a  dentist's  chair,  so  in  this  case  we  have 
to  use  a  motor  transformer,  taking  250  volts  on  one  side  and  delivering  cur- 
rent at  8  volts  (used  in  conjunction  with  the  storage  battery  motor)  or  al 
no  volts,  where  the  motor  is  wound  for  same,  the  motor  transformer  to  be 
put  on  a  bracket  near  where  power  wires  enter.    Most  of  us  who  have  sat 


of  a  straight  current  with  a  proper  rheostat, 
small  electric  light  for  examining  cavities  in  the  mouth, 
shows  up  the  decayed  parts  in  the  teeth,  but  renders  the  teeth  translucent. 
Once  in  a  while  a  dentist  can  use  hot  cautery  wire  for  what  they  call 
"  dentine  "  work. 

It  appears  from'  the  above  that  the  straight  current  station  has  the  best  of 
it.  This  is  so  as  regards  the  motive  power,  for  the  alternating  motor  is  not 
\ery  successful  for  such  work.  The  writer  has  had  one  of  the  Mesion  types 
specially  wound,  and  it  is  now  running  for  such  work,  but  cerla  nly  il  has 
not  given  as  good  results  as  the  straight  current  motors  do,  and  I  have  been 
unable  to  find  any  small  alternating  motor  suiting  our  rapid  alternalions. 
Instant  reverse  of  course  is  lost  ;  but  when  we  come  down  to  illuminating 
the  small  lamp  and  working  the  cautery  I  think  that  any  of  you  will  agree 
that  the  small  transformers  now  on  the  market  for  such  work  are  most  con- 
venient, ahead  of  a  rheostat  where  str-iight  current  is  used  and  altogether 
over  and  above  the  storage  battery.  One  thing  I  have  noticed,  and  il  seems 
grossly  absurd,  for  dentists  and  medical  men  generally  who  use  cauterizing 
tools  to  have  a  storage  battery  giving  a  rated  output  of  7  amperes  when  of 
the  many  cauteries  I  have  tested  the  current  taken  by  the  smallest  was  12 
amperes  and  by  the  laigest  48  Many  and  many  a  storage  battery  has  been 
ruined  by  this  work.  It  is  simply  nonse  nse  for  medical  men  generally  to 
try  and  save  $5.00  at  the  start  only  to  lose  $20.00  later  on.  The  item  of 
power  supply  may  appear  small  10  a  power  station,  but  remember,  gentle- 
men, these  professional  men  are  about  the  only  ones  who  can  help  you  out 
with  a  day  load  on  your  lighting  circuit,  and  when  I  tell  you  of  one  demist 
with  simply  one  assistant  using  over  $140.00  worth  of  cuirenl  in  one  year, 
you  can  readily  see  that  a  few  such  would  be  no  little  help. 

So  much  for  our  friend  the  dentist. 

Let  us  now  turn  our  attention  to  the  oculist.  He  is  a  ditficult  man  to  please 
in  regard  to  light,  as  when  he  examines  the  eye  with  the  small  species  of 
pocket  telescope  which  he  has  for  the  purpose,  he  gets  a  double  reflection, 
showing  the  filament  on  the  eye  and  spoiling  his  examination.  To  over- 
come this,  use  a  frosted  lamp.  Have  the  filament  "  edge  on  "  to  the  eye  of 
the  patient  and  use  a  Ries  leducing  socket,  so  that  the  oculist  can  tone  the 
light  down  to  suit  himself  The  opthalmascope,  01  instrument  for  testing 
the  sight,  IS  easily  illuminated  by  means  of  4  8  c.  P.  lamps  clamped  all 
around  the  wooden  board  where  the  face  of  the  patient  is  set.  Thrse  lamps 
are  all  shaded  from  the  patient's  face  by  means  of  aluminum  shades  shaped 
the  same  as  the  half  of  an  incandescent  lamp,  the  light  being  projected  on 
the  black  bridge  by  means  of  the  telescope  through  which  the  oculist  looks. 

The  nose  and  throat  specialists  simply  use  cauterizing  apparatus,  which 
is  easily  accomplished  on  alternating  current  by  the  small  transformer  before 
referred  to  ;  but  as  the  cauteries  used,  especially  in  those  cases,  are  exces- 
sively large,  it  is  impossible  to  economically  use  straight  current  for  the  pur- 
pose unless  in  conjunction  with  a  couple  of  large  cells  of  accumulators.  I 
have  seen  one  cautery  which  consumed  about  68  amperes  at  about  4  volts 
to  get  it  to  the  proper  white  heat. 

I  do  not  intend  in  the  slightest  to  speak  of  electric  belt  and  other  appli- 
ance men,  lightning  hair  brushes,  &c.  One  quaint  little  note  of  Sylvanus 
P.  Thomson  in  his  book  entitled  "  Electricity  and  Magnetism"  covers  their 
case  very  nicely,  and  with  your  permission  I  will  repeat  it.  He  writes  as 
follows  : — 

"It  is  not  out  of  place  to  enter  an  earnest  caution  against  numerous 
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quack  doctors,  who  deceive  the  unwary  with  magnetic  and  galvanic  appli- 
ances. "  In  many  cases  these  much  advertised  shams  have  done  incalcu- 
lable harm.  In  the  very  few  cases  where  some  fancied  good  has  accrued,  the 
curative  agent  is  probably  not  "  magnetism  "  but  "  flannel." 

It  may  not  be  out  of  place  either  to  call  the  attention  of  our  worthy  organ, 
the  Canadian  Electrical  News,  to  the  manner  in  which  the  Electrical  Review, 
of  London,  England,  is  exposing  all  such  nonsense.  It  is  not  long  since 
that  the  writer  of  this  paper  was  offered  on  sale  near  the  post  office  in  Mon- 
treal, "  bottled  electricity  for  curing  headache." 

A  few  words  may  not  be  amiss  in  regard  to  "  Electrolysis,"  as  the  re- 
moval of  superfluous  hairs  is  termed.  It  is  a  5imple  operation  and  consists 
of  destroying  the  hair  by  decomposing  the  watery  tissue  at  the  root  of  the 
hair.  A  simple  equipment  for  this  is  to  use  say  10  cells  of  the  large  size 
Samson  battery  with  a  3  pt.  switch  giving  5  cells,  then  adding  3  more  and 
2  more,  the  strength  being  regulated  according  to  the  resistance  encountered 
at  the  positive  electrode.    The  usual  mode  of  operation  is  as  follows  : —  " 

The  patient  takes  a  sponge  electrode  in  one  hand,  this  being  connected 
with  the  positive  pole  ;  the  operator  inserts  a  fine  needle,  which  is  in  con- 
nection with  the  negative  pole,  at  the  root  of  the  hair.  The  reason  the 
negative  pole  is  used  is  that  if  the  needle  were  attached  to  positive  a  black 
spot  would  be  left  owing  to  the  metal  becoming  oxydized.  It  may  seem 
strange  to  you,  but  it  is  a  fact,  that  there  are  specialists  in  this  city  for 
this  work  alone.  I  believe  they  "also  remove  wine  marks  and  other 
facial  blemishes  by  this  means,  in  such  cases  using  a  number  of  needles  in 
one  handle.  This  work  of  course  cannot  be  done  with  the  alternating  cur- 
rent but  can  be  done  with  the  straight  current  through  k  suitable  resistance 
or  in  conjunction  with  a  few  small  cells  of  accumulators. 

I  have  said  enough  about  specialialists  and  will  only  mention  one  other 
specialty,  although  it  really  has  nothing  to  do  with  the  medical  line,  before 
getting  down  to  our  doctor  or  regular  practitioner  proper,  i.  e, ,  the  photo- 
grapher. Give  him  two  drop  lights  in  his  dark  room,  one  equipped  with  a 
spring  cord  adjuster,  an  ordinary  socket  and  a  32  c.  P.  lamp  with  very  light 
frosting  ;  the  other  light  to  be  left  conveniently  within  reach  and  equipped 
.with  an  8  c.  P.  ruby  glass  lamp  and  Ries  regulating  socket.  The  red  light 
hanging  low  is  of  course  most  handy  and  he  will  turn  it  on  slowly,  getting 
the  desired  amount  of  light  according  to  the  sensitiveness  of  the  plate  he  is 
operating  on.  When  red  light  is  no  longer  absolutely  necessary  he  can 
reach  up  and  pull  down  his  white  light,  by. this  means  having  every  facility 
without  the  danger  of  lighting  a  match  where  collodion  and  other  inflam- 
mable chemicals  are  lying  around.  If  alternating  current  is  not  there,  a 
Ries  socket  of  course  cannot  be  used,  but  a  carbon  rheostat  switch  as  man- 
ufactured by  the  McCreary  Electrical  Specialty  Co. ,  of  New  York,  can  re- 
place it. 

Now  let  us  take  our  regular  practitioner  and  see  what  he  wants, 
ist.    Current  for  small  examining  lamps  and  for  cauteries. 
2nd.    Current  for  galvanic  work,  for  removing  fibroid  tumors,  &c. 
3rd.    Faradic  current  for  rheumatic  and  paralytic  patients. 
4th.    Mild  continuous  current  for  nervous  diseases. 

For  Item.  No.  i  the  usual  way  at  present  is  to  have  a  couple  of  cells  of 
accumulators  or  a  bichromate  plunge  battery. 

For  the  2nd  48  or  50  cells  of  Leclanche  battery,  a  milliampere  meter  and 
a  double  collector  switch  as  made  by  Gaiffo  of  Paris. 

The  3rd  current  is  supplied  from  many  of  the  Faradic  portable  batteries 
with  induction  coil  for  physicians,  or  sometimes  they  use  the  coil  alone  con- 
necting it  to  2  or  3  cells  of  Leclanche  battery  from  their  Gaiffe  outfit,  i.  e. , 
when  they  have  such  an  outfit  on  the  premises.  I  may  say  that  physicians 
have  dropped  the  old  magneto  electric  crank  machines  almost  altogether. 

The  4th  current  uses  an  outfit  similar  to  that  described  for  No.  2,  except 
that  they  have  an  adjustable  rheostat  as  well  as  the  Gaiffe  double  collector 
switch,  al.so  a  button  for  interrupting  the  current  and  a  double  arm  switch 
to  act  as  a  pole-changer. 

You  can  see  how  readily  all  this  business  can  be  done  with  straight  cur- 
rent at  say  no  volts,  a  proper  rheostat  and  one  or  two  cells  of  accumulator. 
The  accumulators  would  attend  to  the  small  examining  lamps  and  the  caut- 
ery. The  straight  current  and  rheostat  would  do  away  with  the  cumbrous 
cabinet  containing  50  Leclanche  cells,  also  with  the  nuisance  of  continually 
replenishing  the  cells  with  water,'  testing  them  for  breaks  in  the  wire,  put- 
ting in  new  zincs,  recharging,  &c.  This  matter  of  broken  wires  is  an  impor- 
tant one,  as  the  Gaiffe  collecting  switch  has  a  wire  running  from  every 
couple  of  batteries,  so  that  the  current  is  increased  by  2  cells  at  a  time, 
there  being  2  switchboards  with  the  contacts  cross-connected.  It  is  evident 
that  the  difference  of  the  two  switch  levers  is  what  will  be  given  to  the 
patient ;  for  instance,  if  we  place  the  left  hand  switch  lever  on  10  and  the 
right  hand  switch  lever  on  20,  the  patient  will  be  getting  simply  10  cells. 
This  arrangement  is  convenient  as  a  doctor  invariably  uses  up  his  first  six- 
teen cells  more  than  any  of  the  others.  Of  course  the  Gaifte  board  requires 
considerable  wiring,  in  fact,  a  25  wire  cable  from  the  batteries  ;  but,  as  I 
have  had  considerable  experience  in  fitting  in  these  outfits,  I  find  that  in  the 
long  run  this  board  gives  much  more  satisfaction  and  a  closer  range  of  cur- 
rent than  the  various  forms  of  carbon  and  water  rheostats  sold  by  some  Ameri- 
can firms  to  take  the  place  of  the  Gaiffe  board.  The  contact  on  the  switch 
arms  is  so  arranged  that  it  slides  on  to  one  contact  before  breaking  with  the 
preceding  one,  and  so  on.  A  broken  wire  would  cause  the  patient  to  receive 
a  violent  shock,  which  in  internal  examinations  might  prove  fatal.  A  worse 
objection  is,  however,  open  to  the  straight  current  brought  in  from  outdoors, 
viz  : — contact  with  a  higher  tension  wire. 

The  treatment  of  Faradic  current  I  need  not  dwell  upon  here.  It  is  simply 
use  your  induction  coil.  It  is  employed  for  cases  of  rheumatism,  paralysis 
and  drowning.  In  the  latter  case  the  contraction  of  the  diaphragm  and 
chest  muscles  would  serve  to  start  respiration.  Some  medical  men,  notably 
those  from  Paris,  go  in  for  what  is  termed  "  Franklinism,"  which  is  to 
charge  up  a  patient  from  a  frictional  machine,  and  after  charging  him  full 
draw  the  current  off  from  various  portions  of  the  body  by  various  devices, 
but  this  IS  not  much  in  use.  A  small  Ys  H.  P.  motor  either  direct  or  alter- 
nating can  be  used  to  drive  the  machine. 

1  had  almost  forgotten  one  item,  i.  e. ,  heating  apparatus,  which  is  handy 
for  a  medical  man  ;  a  hot  water  heater  for  his  bandages,  etc. 

Before  closing  let  me  describe  how  I  would  propose  to  put  in  an  outfit  for 
a  physician  giving  onlv  the  currents  which  we  have  in  Montreal,  viz: — 52 
volt  alternating,  and  250  volt  direct.    I  would  proceed  as  follows  : — 

I  would  have  the  250  volt  current  run  into  the  basement  of  the  doctor's 
house  and  connected  up  to  motor  generator  of  the  i  H.  P.  type,  which  gives 
500  watts  at  the  secondary  end.  The  primary  would  take  250  volts  ;  the 
secondary  would  give  it  off  at  52.  This  motor  generator  would  be  operated 
by  means  of  switch  and  rheostat  placed  upstairs  in  the  doctor's  operating 
roorn  above  the  basement,  The  52  volt  secondary  direct  current  wires 
v/ould  go  to  the  lower  terminals  of  a  double  pole,  double  throw  switch. 
The  house  circuit  for  lights,  &c. ,  would  come  to  the  connecting  knives  or 
central  contacts  of  the  same  switch,  and  I  would  have  the  52  volt  alternating 
current  run  in  and  connected  to  the  upper  contacts  of  the  same  switch. 

I  purpose  to  If-ave  the  motor  generator  running  during  the  daytime.  The 
main  switch  would  be  down.  There  would  be  sufficient  current  for  house 
lights,  charging  accumulators,  running  cauteries,  motors,  Faradic  coils,  gal- 
vanic current,  &c.,  from  it,  and  as  a  reserve  he  can  throw  up  on  to  the  alter- 


nating current,  which  can  still  continue  to  light  his  house  lights,  work  his 
cautery  this  time  by  means  of  small  transformer,  c&c. 

I  think,  gentlemen,  that  I  have  proceeded  about  far  enough  with  these 
rambling  remark^;,  but  it  may  show  that  there  is  a  bigger  field  for  ingenuity 
than  was  imagined  by  catering  for  the  fitting  of  a  professional  man's  elec- 
trical plant.  I  should  have  preferred  had  time  permitted  to  condense  this 
rough  draft  of  mine  in  some  points,  and  explain  more  fully  the  electrical 
data,  but  being  exceedingly  busy  for  some  weeks  back  I  must  plead  this  as 
an  excuse  for  not  doing  so.  I  shall  be  happy  to  answer  questions  in  so  far 
as  I  am  able,  and  thanking  you,  gentlemen,  for  your  kind  attention,  I  will 
now  close  this  paper. 


ALTERNATING  CURRENT  MOTORS. 

By  L.  M.  Pinolet. 

The  alternating  current  system  possesses  many  advantages  for  the  trans- 
mission and  distribution  of  electrical  energy,  but  until  recently  has  labored 
under  the  disadvantage  that  it  could  only  be  employed  for  lighting,  except 
in  a  few  special  cases,  as  there  were  no  alternating  current  motors  suitable 
for  general  use.  This  drawback  ha?  now  been  overcome,  and  self-starting 
alternating  current  motors  of  simple  construction  and  high  efficiency  can  be 
had.  As  the  alternating  current  system  is  so  extensively  used  and  is  so 
suitable  for  the  long  distance  transmission  of  power,  these  motors  have  at- 
tracted much  attention,  and  it  is  my  intention  to  explain  briefly  in  this  paper 
the  principles  of  construction  and  operation  of  some  of  the  most  important 
types  of  the  motors. 

It  has  been  known  for  a  long  time  that  an  alternating  current  dynamo  of 
the  ordinary  single  phase  type,  would  run  efficiently  as  a  synchronous 
motor,  if  its  armature  were  supplied  with  an  alternating  current  and  its 
fields  were  magnetized  by  a  continuous  current.  To  illustrate  the  operation 
of  this  type  of  motor,  let  us  take  a  four  pole  motor  whose  armature  windings 
are  connecteo  with  a  source  of  alternating  current,  and  are  arranged  to  pro- 
duce four  poles  to  correspond  with  the  four  poles  of  the  field,  two  of  which 
are  north  poles  and  two  south  poles.  The  strength  of  the  magnetic  field 
necessarily  varies  uniformly  in  all  the  armature  poles.  If  at  a  particular 
instant,  one  of  the  poles  be  a  north  pole,  the  two  adjacent  ones  at  right 
angles  to  it  are  south  poles.  At  the  next  alternation  of  the  exciting  current, 
the  first  named  pole  will  be  a  south  pole  and  the  two  at  right  angles  to  it 
will  be  north  poles,  and  so  on  the  poles  will  change  for  successive  alterna- 
tions of  the  current.  It  is  thus  apparent  that  the  action  of  the  alternating 
poles  of  the  armature  upon  the  poles  of  the  other  element  of  the  motor,  is 
at  one  alternation  of  the  current  in  a  certain  direction  and  at  the  next  alter- 
nation is  in  the  opposite  direction.  The  attraction  at  one  alternation  is  thus 
neutralized  by  a  repulsion  at  the  succeeding  alternation,  and  consequently 
the  motor  will  not  move.  But,  if  the  movable  element  be  rotated  in  either 
direction  at  a  synchronous  speed  with  the  shifting  of  the  magnetic  poles  of 
the  armature,  the  armature  poles  can  be  brought  into  such  a  position  with 
respect  to  the  field  poles  that  the  attractions  and  repulsions  between  them 
are  always  in  the  direction  in  which  the  motor  is  running.  The  motor  will 
then  continue  to  run  at  a  synchronous  speed  and  will  stand  a  considerable 
overload  without  being  thrown  out  of  step,  or  synchronism.  A  synchronous 
motor  is  usually  brought  up  to  speed  by  a  small  non-synchronous  motor  of 
one  of  the  types  described  below.  When  the  large  synchronous  motor  is 
nmning  at  the  proper  speed,  it  is  connected  with  the  line  by  a  switch  and 
the  load  is  thrown  on  by  a  friction  clutch. 

The  difficulty  of  starting  these  synchronous  motors  has  rendered  them  un- 
suitable for  general  use,  and  a  number  of  electricians  have  worked  at  the 
problem  of  making  aself-starting  motorforsingle-phasealternatingcurrents. 

One  of  the  methods  adopted  is  to  provide  one  of  the  elements  of  the  motor 
with  two  energizing  circuits  which  produce  separate  sets  of  poles  in  the  ele- 
ment. The  alternating  currents  in  the  energizing  circuits  are  caused  to 
differ  in  phase  and  thus  set  up  a  rotary  magnetic  field  in  the  element,  as  in 
a  two-phase  motor.  The  rotary  field  induces  currents  in  closed-circuit 
windings  on  the  other  element  of  the  motor,  which  oui  rents  cause  the  motor 
to  run  by  their  action  on  the  rotary  field.  The  difference  of  phase  between 
the  currents  in  the  two  energizing  circuits  can  be  obtained  in  one  of  the  fol- 
lowing ways. 

Roth  circuits  are  connected  to  the  same  source  of  alternating  current,  but 
the  circuits  have  different  coefficients  of  self-induction,  so  that  thecut'rent  in 
one  circuit  lags  behind  that  in  the  other.  The  difference  in  the  self-induc- 
tion of  the  two  circuits  may  be  obtained  by  inserting  a  condenser  in  one 
circuit  and  a  self-induction  in  the  other. 

One  only  of  the  circuits  is  connected  with  the-  source  of  alternating  cur- 
rent. The  other  circuit  is  closed  on  itself  and  is  within  the  inductive  influ- 
ence of  the  first  circuit.  The  alternating  currents  in  the  first  circuit  induce 
currents  in  the  closed  circuit,  which  differ  in  phase  from  the  inducing  cur. 
rents. 

In  another  type  of  single  current  motors,  the  rotary  element  is  provided 
with  normally  open  circuit  coils,  whose  terminals  are  connected  to  a  com- 
mutator, and  the  field  of  the  stationary  element  is  excited  by  an  alternating 
current.  By  means  of  brushes,  the  circuits  of  the  coils  are  closed  when 
they  are  in  such  a  position  that  the  magnetic  field  of  the  currents  induced 
in  the  coils  by  the  exciting  magnetic  field,  is  assymmetrical  with  respect  to 
the  exciting  field.  The  field  of  the  induced  currents  is  repelled  by  the  excit- 
ing field,  and  thus  the  movable  element  of  the  motor  is  caused  to  rotate. 

If  the  movable  element  of  a  motor  of  the  above  described  type  be  provided 
with  a  number  of  closed  circuits,  the  field  of  the  currents  induced  in  the 
closed  circuits  will  be  symmetrical  with  the  exciting  field  when  the  motor  is 
at  rest.  The  repulsions  will  then  be  equally  strong  in  both  directions,  so 
that  the  motor  will  not  rotate.  But,  if  the  movable  element  be  rotated  in 
either  direction,  the  fields  become  assymetrical  with  respect  to  each  other, 
and  the  repulsions  are  greatest  in  the  direction  in  which  the  movable  ele- 
ment is  rotating,  so  that  it  will  keep  on  rotating  when  started,  with  a  ten- 
dency to  synchronism.  These  motors  can  be  started  by  an  extra  energizing 
winding,  used  only  at  starting,  in  which  the  current  is  caused  to  differ  in 
phase  from  that  in  the  regular  energizing  circuit  by  one  of  the  above-des- 
cribed methods.  Or  the  motors  can  be  started  without  a  starting  winding, 
if  the  circuits  of  the  coils  of  the  rotary  element  are  open  and  are  connected 
to  a  commutator.  The  motor  is  started,  in  the  way  already  described,  by 
closing  by  suitable  brushes  the  circuits  of  the  coils  when  they  are  in  such  a 
position  that  their  magnetic  field  is  assymmetrical  with  respect  to  the  excit- 
ing field,  and,  when  the  motor  has  acquired  its  proper  speed,  the  circuits  of 
all  the  coils  are  closed.  Prof.  Elihu  Thomson,  who  has  done  much  to  de- 
velop motors  of  this  type,  says  in  a  recent  article  that  they  have  attained  a 
fair  degree  of  perfection,  though  the  writer  of  this  paper  is  not  aware  that 
any  reliable  tests  of  their  efficiency  have  been  published. 

Having  examined  the  principal  types  of  single  current  motors,  we  will 
consider  the  polyphase  motors  which  are  self-starting  and  of  an  extremely 
simple  construction. 

A  polyphase  motor  consists  essentially  of  a  rotary  and  a  fixed  element, 
each  provided  with  suitable  windings.  The  windings  of  one  of  the  elements 
are  supplied  with  polyphase  currents,  which  consist  of  two  or  more  separate 
alternating  currents  having  the  same  frequencies,  but  whose  phases  differ 
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from  each  other.  These  currents  set  up  a  magnetic  field  in  the  element, 
which  field  is  rotated,  or  progressively  shifted,  around  the  element,  by  the 
combined  action  of  the  different  currents.  The  rotating  field  attracts  the 
field  produced  by  currents  in  the  windings  of  the  other  element  and  thus 
causes  the  movable  element  of  the  motor  to  rotate.  This  principle,  upon 
which  a  polyphase  motor  operates,  is  analagous  to  that  of  a  continuous 
current  motor,  for  the  commutator  of  a  contmuous  current  motor  produces 
a  rotation,  or  progressive  shiftmg,  of  the  magnetic  field  of  its  armature. 
The  attraction  between  the  rotary  field  of  the  armature  and  the  stationary 
field  of  the  field  magnets,  causes  the  armature  to  rotate. 

In  this  paper,  in  order  to  avoid  the  confusion  at  present  existing  as  to 
which  element  of  a  polyphase  motor  is  the  armature  and  which  is  the  field, 
the  element  in  which  the  rotary  magnetic  field  is  produced  is  called  the 
armature,  and  the  other  element  is  called  the  field. 

To  illustrate  the  working  of  polyphase  motors,  we  will  take  as  an  example 
a  two-phase  motor  with  a  stationary  armature  provided  with  two  sets  of 
windings.  The  two  windings  are  supplied  with  separate  alternating  cur- 
rents and  produce  two  pairs  of  poles  at  right  angles  to  each  other.  The 
two  alternating  currents  have  the  same  frequencies,  but  one  of  them  lags  be- 
hind the  other  by  90  degrees,  and,  therefore,  the  magnetic  field  of  one  pair 
of  poles  is  at  its  maximum  strength  when  the  field  of  the  other  pair  is  at 
zero,  or  is  neutral.  If  at  any  instant,  a  particular  pole  of  the  four  poles  be 
a  north  pole,  one  of  the  poles  at  right  angles  thereto  will  subsequently  be- 
come, at  the  next  instant,  a  north  pole.  Then,  the  opposite  pole  to  that 
first  named  will  be  a  north  pole,  and,  at  succeeding  alternations  of  the  ex- 
citing currents,  the  north  pole  and  necessarily  the  south  pole  as  well,  will 
be  rotated,  or  progressively  shifted,  around  the  armature  in  a  certain  direc- 
tion.   In  this  way  a  rotary  magnetic  field  is  produced  in  the  armature. 

Instead  of  an  armature  of  this  type,  the  armature  may  be  an  ordmary 
Gramme  ring  armature,  but  without  a  commutator,  and  the  two  currents 
may  be  supplied  the  windings  at  points  90  degrees  apart  (points  180  degrees 
apart  being  connected  with  the  same  circuit).  The  combined  action  of  the 
two  currents  will  set  up  a  rotating  magnetic  field  in  the  armature,  similar 
to  that  produced  in  the  armature  of  a  continuous  current  motor  when  run- 
ning. 

If  a  pivoted  copper  cylinder  be  placed  inside  an  armature  of  either  of  the 
above  types  in  which  there  is  a  rotating  magnetic  field,  the  rotation  of  the 
field  will  induce  currents  in  the  cylinder,  which,  according  to  Lenz's  law, 
will  be  in  such  a  direction  as  to  oppose  the  movement  of  the  field.  This 
opposition  to  the  rotation  of  the  field  will  cause  the  cylinder  to  rotate.  As 
a  copper  cylinder  would  be  unsuitable  for  use  as  the  field  of  2  motor,  this 
element  is  usually  composed  of  a  cylinder  of  laminated  iron  mounted  on  a 
shaft.  The  cylinder  is  provided  with  copper  windings  parallel  to  its  axis, 
which  are  connected  together  in  a  number  of  closed  circuits.  The  rotary 
field  induces  currents  in  these  closed  circuits  which  oppose  the  rotation  of 
the  field,  and  these  currents  thus  cause  the  motor  to  rotate. 

The  currents  induced  in  the  closed  circuits  are  proportional  to  the  num- 
ber of  lines  of  force  of  the  rotary  magnetic  field,  which  cut  them  in  a  given 
time.  The  number  of  lines  cut  is  greatest  when  the  motor  is  at  rest,  and 
becomes  less  as  the  speed  of  the  motor  increases,  until  synchronous  speed 
is  reached,  when  no  lines  cut  the  closed  circuits.  For  example,  if  the  ex- 
citing currents  have  a  frequency  of  60  periods  a  second,  when  the  rotary  ele- 
ment of  the  motor  is  stationary  the  closed  circuits  are  cut  60  times  by  a  north 
field  and  60  times  by  a  south  field  each  second.  When  the  rotary  element 
has  a  speed  of  40  revolutions  a  second,  the  closed  circuits  are  cut  20  times 
by  a  north  field  and  20  times  by  a  south  field  each  second.  The  number  of 
lines  cut  thus  varies  directly  as  the  difference  between  the  speed  of  the  rotary 
element  of  the  motor  and  that  of  the  rotary  magnetic  field,  and,  when  there 
is  no  difference  in  speed,  no  lines  are  cut  ar.d  no  currents  are  induced  in  the 
closed  circuits.  With  no  currents  in  the  closed  circuits,  there  is  no  mag- 
netic field  to  act  upon  the  rotary  magnetic  field.  The  motor,  therefore, 
runs  at  a  speed  which  is  less  than  that  of  the  rotary  magnetic  field,  the  dif 
ference  between  the  two  speeds  being  called  the  magnetic  slip.  The  closed 
circuits  have  a  very  small  resistance,  so  that  strong  currents  are  induced  in 
them  by  the  cutting  of  a  comparatively  small  number  of  lines  of  force,  and 
the  magnetic  slip  is  therefore  small.  Anyone  can  easily  satisfy  himself 
that  the  currents  induced  when  the  magnetic  slip  is  small,  will  produce  a 
strong  torque  by  exciting  the  field  of  a  continuous  current  dynamo  or  motor 
and  short-circuiting  the  brushes.  On  turning  the  armature  by  hand,  the 
torque  will  be  found  to  be  considerable. 

In  practice,  the  variation  in  speed  of  a  motor  of  this  type  between  no  load 
and  lull  load  is  generally  from  3%  to  5%.  From  the  foregoing  explanations 
it  is  evident  that,  if  the  field  of  the  motor  be  excited  by  a  continuous  cur- 
rent, it  will  rotate  synchronously  with  the  rotary  field.  Synchronous  poly- 
phase motors  are  constructed  on  this  principle  and  keep  in  step  with  the 
alternations  of  the  exciting  alternating  currents  even  it  heavily  overloaded. 
They  are  self-starting,  but  do  not  start  readily,  and  for  this  reason  are  not 
capable  of  such  extensive  use  as  the  non-synchronous  motors,  though  they 
have  been  found  to  be  preferable  for  large  units.  We  will  therefore  confine 
our  attention  to  the  non-synchronous  motors. 

When  a  non-synchronous  motor  is  running  at  full  speed,  the  alternations 
of  magnetism  in  the  field  are  tew,  as  already  explained,  and  the  hysteresis 
losses  in  the  iron  are  correspondingly  small,  but  in  the  armature  the  alter- 
nations of  magnetism  and  the  hysteresis  losses  remain  the  same  as  when  the 
motor  is  stationary.  As  the  rotary  element  of  the  motor  contains  consider- 
ably less  iron  than  the  stationary  element,  the  hysteresis  losses  are  decieased 
and  the  efficiency  of  the  motor  increased,  by  having  a  rotary  armature  and 
a  stationary  field,  so  that  the  most  frequent  changes  of  magnetism  will  take 
place  in  the  element  which  has  the  least  iron.  But  in  small  motors,  and 
also  in  large  motors  where  a  slight  decrease  in  the  efficiency  is  not  of  impor- 
tance, the  armature  is  preferably  stationary  and  the  field  is  rotary,  as  this 
arrangement  dispenses  with  collectors  and  brushes. 

The  field  of  a  non-synchronous  polyphase  motor  is  usually  the  rotary  ele- 
ment of  the  motor,  for  then  brushes  and  collectors  are  not  required,  as 
already  explained.  The  field  then  consists  of  a  laminated  iron  cylinder 
mounted  on  a  shaft.  A  number  of  stout  copper  wires  or  bars  are  threaded 
through  holes  near  the  periphery  of  the  cylinder  and  parallel  to  its  axis,  or 
are  embedded  in  slots  in  the  cylinder.  By  this  construction  the  air  gap  be- 
tween the  iron  of  the  field  and  that  of  the  other  element  of  the  motor  can 
be  made  very  small,  which  is  essential  to  efficiency,  for,  if  the  magnetic  re- 
sistance of  the  air  gap  be  not  comparatively  low,  a  large  magnetizing  current 
will  be  required  by  the  motor.  The  bars  or  wires  are  carefully  insulated 
from  the  cylinder  and  are  connected  together  at  each  end  to  a  copper  ring, 
which  joins  them  together  in  a  common  closed  circuit,  or  they  are  connected 
together  in  a  number  of  independent  closed  circuits.  When  the  field  is 
stationary  it  usually  consists  of  a  cylinder  or  ring  of  laminated  iron  in  the 
centre  of  which  is  the  rotating  armature.  The  windings  of  the  field  are  ar 
ranged  and  connected  together  in  the  same  way  as  when  it  is  rotary,  with 
the  exception  that  the  windings  are  on  the  inner  periphery  of  the  cylinder 
or  ring. 

The  armature  of  a  polyphase  motor  is  preferably  a  ring  or  cylinder  of 
laminated  iron  somewhat  similar  to  the  field  core.    For,  as  is  apparent  from 


the  manner  in  which  the  magnetic  field  rotates  around  the  armature,  a  ring 
of  iron  without  projecting  pole  pieces  facilitates  the  rotation  of  the  field  and 
also  avoids  injurious  reactions  caused  by  the  projecting  pole  pieces.  One 
of  the  simplest  forms  of  this  type  of  armature  is  the  Gramme  ring  armature 
already  referred  to,  which  has  no  commutator  and  whose  windings  are  sup- 
plied with  two-phase  currents  at  points  90  degrees  apart  ;  points  180  degrees 
apart  being  supplied  with  the  same  current.  The  combined  action  of  the 
two  currents  sets  up  a  single  rotary  magnetic  field  in  the  armature.  The 
same  result  is  obtained  with  three-phase  currents  by  supplying  the  currents 
to  the  armature  windings  at  points  120  degrees  apart.  The  drum  winding 
is,  however,  generally  used  instead  cf  the  gramme  winding,  and  in  this  case 
the  windings  are  connected  together  by  conductors  arranged  around  the 
ring  near  its  periphery.  The  windings  of  this  type  of  armature  are  im- 
bedded in  the  iron  core  in  the  same  way  as  those  of  the  field,  and  for  the 
same  reason,  viz  :  to  reduce  the  magnetic  resistance  of  the  air  gap.  A  ring 
armature  of  this  type  can  serve  as  either  the  stationary  or  rotary  element  of 
the  motor.  When  it  serves  as  the  rotary  element,  the  currents  are  supplied 
by  collectors  and  brushes. 

Ihe  armature  windings  are  arranged  to  produce  a  greater  or  less  number 
of  poles,  according  to  the  speed  at  which  the  motor  is  desired  to  run.  The 
speed  varies  directly  as  the  frequency  of  the  exciting  currents  and  inversely 
as  the  number  of  pairs  of  poles  in  the  armature.  For  example,  if  a  motor 
having  two  pairs  of  poles,  be  supplied  with  four  pairs,  the  rotary  magnetic 
field  will  then  take  twice  as  long  as  at  first  to  make  one  revolution,  and  the 
speed  of  the  motor  will  be  reduced  correspondingly,  as  it  is  governed  by 
that  of  the  rotary  field.  The  same  result  can  be  accomplished  without  dim- 
inishing the  number  of  poles,  by  reducing  the  frequency  of  the  exciting  cur- 
rent one-hfllf,  which  reduces  the  speed  of  the  rotary  field  so  that  it  lakes 
twice  as  long  as  at  first  to  make  one  revolution.  A  motor,  therefore,  must 
be  adapted  to  Ihe  frequency  of  the  current  on  which  it  is  to  be  used,  and,  in 
order  to  have  a  slow-speed  motor  without  many  poles,  the  frequency  must 
be  low.  When  the  speed  desired  in  the  motor  requires  many  poles  in  its 
field  and  armature,  a  stationary  armature  without  projecting  poles  (similar 
to  the  field  magnet  of  a  continuous  current  multipolar  dynamo)  is  generally 
used  instead  of  the  ring  type  of  armature,  as  it  is  difficult  to  get  many  poles 
in  an  armature  of  the  latter  type. 

The  foregoing  explanations  show  that  polyph.ise  motors  are  of  an  ex- 
tremely simple  construction,  consisting  only  of  a  rotary  and  a  stationary 
element  of  laminated  iron  with  suitable  windings,  and  usually  without  slid- 
ing contacts  or  brushes.  They  possess  a  number  of  good  qualities,  among 
which  the  most  important  is  probably  the  absence  of  a  commutator,  which 
must  be  used  with  continuous  current  motors  and  which  requires  much  at- 
tention and  is  the  source  of  much  trouble.  The  absence  of  a  commutator 
practically  limits  the  care  and  attention  required  by  a  polyphase  motor  to 
oiling  the  bearings. 

The  simplicity  of  construction  ensures  freedom  from  repairs  as  well  as 
facilitates  the  insulation  of  the  various  windings.  The  closed  circuit  wind- 
ings on  the  field  are  never  subject  to  an  electromotive  force  of  more  than  a 
few  volts,  so  that  the  insulation  is  not  likely  to  break  down.  The  motors 
will  stand  a  considerable  overload  without  undue  heating,  and  will  also 
stand  considerable  abuse  without  damage.  Regarding  ttiis  point,  Dr. 
Louis  Bell,  in  a  recent  paper  before  the  American  Institute  of  Electrical 
Engineers,  stated  that  he  had  never  been  able  to  burn  out  an  armature  coil 
or  to  seriously  injure  a  polyphase  motor  by  the  severest  tests. 

The  non-synchronous  motors  start  with  a  strong  torque  and  run  almost 
at  a  constant  speed  under  large  variations  of  load,  and  compare  favorably 
in  these  respects  with  continuous  current  motors.  Tests  of  polyphase 
motors  of  different  various  sizes  show  that  their  efficiencies  are  equal  to 
those  of  continuous  current  motors  of  the  same  sizps. 

It  is  no  wonder  that  the  two-phase  and  three-phase  systems  for  the  trans- 
mission and  distribution  of  electrical  energy  are  attracting  so  much  atten- 
tion when  the  good  qualities  of  the  motors  are  taken  into  consideration  in 
conjunction  with  the  fact  that  by  these  systems  alternating  currents  can  be 
furnished  for  light  and  power,  and  in  addition  continuous  currents  can  be 
supplied  by  means  of  rotary  transformers.  The  polyphase  system  is  thus 
capable  of  universal  application,  as  from  it  can  be  operated  any  kind  of 
electrical  apparatus  for  either  alternating  or  continuous  current  and  at  any 
voltage. 


THE  POSSIBILITY  OF  SECURING  BETTER  REGULATION 
AT  CENTRAL  LIGHT  AND  POWER  STATIONS  BY 
MEANS  OF  FLY  WHEEL  ACCUMULATORS  OF  IM- 
PROVED CONSTRUCTION. 

By  John  Galt,  C.  E.  and  M.  E. 

The  object  of  this  paper  is  to  indicate  a  simple  means  whereby 
considerable  energy  may  be  efficiently  stored  and  restored  to  advan- 
tage for  central  power  station  purposes. 

This  at  once  suggests  that  a  suitable  accumulator  capable  of 
operating  also  as  a  regulator  must  be  introduced. 

Energy,  as  you  all  know,  is  only  another  expression  for  accumu- 
lated work,  which  may  be  done  either  by  raismg  the  body  a  given 
height,  or  impressing  upon  it  a  given  velocity,  the  first  example 
being  the  simplest  idea  of  what  is  meant  by  the  elementary  measure 
of  work. 

When  force  acts  upon  a  free  body  it  will  of  course  set  it  in 
motion,  notwithstanding  its  inertia,  which  presents  a  resistance  to 
be  overcome.  Thus  work  is  also  done  in  impressing  upon  a  body 
velocity  either  linear  or  circular,  one  of  transition  or  rotation. 

The  inertia  due  to  mass  is  ever  present,  therefore  work  can  be 
accumulated  or  stored  up  in  a  rotating  wheel  as  surely  as  it  can  be 
in  the  ram  of  a  pile  driver,  the  bullet  or  ball  from  a  gun,  or  the 
ponderous  head  of  a  steam  hammer. 

A'  heavy  rotating  body  as  a  fly  wheel  of  an  engine  is  simply  a 
reservoir  into  which  the  work  of  the  engine  can  be  poured  just  as 
water  into  a  reservoir,  or  some  mechanically  constructed  accumu- 
lator, there  to  be  restored  when  occasion  demands. 

The  following  equation  gives  the  estimate  of  work  stored  up  in  a 
body  when  moving  or  rotating  with  a  given  velocity. 

When  a  velocity  V  is  impressed  on  a  body  of  weight  W,  the  work 
done  or  stored  up 

From  this  expression  we  can  conclude  that  the  work  stored  up  in 
the  separate  parts  of  a  body  moving  with  any  given  velocity  de- 
pends upon  the  square  of  the  distance  of  each  part  from  the  revolv- 
ing centre  of  axis  of  rotation. 

For  example,  one  pound  or  one  ton  weight  3  feet  from  the  axis  of 
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rotation  has  nine  times  as  much  work  stored  up  as  the  same  weight 
at  a  distance  of  i  foot,  provided  the  angular  velocity  is  the  same  in 
both  cases. 

There  are  very  many  examples  in  the  arts  of  accumulating  work 
by  simple  mechanical  means,  similar  in  principle  to  the  one 
which  I  now  propose  for  consideration. 

The  flywheel  press  which  is  used  for  cutting  and  punching 
material  or  stamping  coin  consists  merely  in  the  application  of  a 
revolving  lever  or  wheel  weighted  at  the  ends,  or  the  heavy  re- 
volving flywheel  in  a  shearing  or  punching  machine  has  the  same 
principle  applied  for  accumulating  energy  to  assist  in  carrying  the 
prime  mover  over  its  hardest  work. 

Take  the  case  of  the  tiny  sewing  machine,  whether  driven  by 
hand  or  foot.  When  the  wheel  is  turned  rapidly  it  runs  steadily 
and  uniformly,  notwithstanding  that  the  driving  force  is  variable  ; 
this  exhibits  largely  the  function  of  a  flywheel  for  ordinary  pur- 
poses. 

From  what  I  have  already  stated  a  good  deal  may  easily  be 
learned  about  the  nature  of  a  flywheel. 

Suppose  two  wheels  exactly  alike  attached  to  each  other  on  the 
same  shaft,  so  as  to  make  practically  one  wheel  of  double  the  weight, 
then  the  work  stored  up  for  any  given  speed  per  minute  is  doubled, 
thus  showing  the  influence  of  weight  alone. 

Let,  however,  the  speed  be  doubled  by  increasing  the  number  of 
revolutions  in  a  given  time,  or  by  increasing  the  diameter  of  wheel, 
then  the  work  stored  up  is  four  times  as  great. 

This  latter  case  emphasizes  the  great  importance  of  velocity. 

Reverting  to  the  original  formula  representing  the  energy  stored 

in  flywheel,  viz.  :  E  =  — ^ —    then   by  differentiating  A  E  = 


which  is  the  fluctuation  of  velo- 


WV     „        e-         ^  aV 

 A  V  or  A  E  =  — 

g  WV^  V 

city,  and  it  is  the  function  of  the  flywheel  to  keep  this  down 
within  small  limits.  This  fluctuation  may  arise  either  from  varia- 
tions in  the  effort  exerted  by  the  prime  mover  or  from  variations  in 
the  load  or  resistance,  or  it  may  arise  from  both  these  causes  com- 
bined. 

When  one  flywheel  is  used  it  should  be  placed  in  as  direct  con- 
nection as  possible  with  that  part  of  the  mechanism  where  the 
greatest  amount  of  fluctuation  originates  ;  but  when  it  originates  at 
two  or  more  points  it  is  best  to  have  a  flywhel  connected  to  each. 

We  can  readily  see  from  the  original  formula  that  a  flywheel  run- 
ning with  a  considerable  rim  velocity  can  store  a  very  considerable 
amount  of  energy. 

Take  for  example  a  wheel  having  a  rim  velocity  of  75  feet  per 
second,  and  weighing,  say  20  tons  : 


Energy  of  rim  = 


20  X  75' 
2^ 


1747  foot  tons 


1747  X  2240  _ 
Expressed  in  horse  power  minutes   118.6  P. 


33,000 


Or  direct  from  original  equation 


WV^ 


1 18.6  P.  minutes 


This  represents  the  ordinary  safe  speed  of  the  present  best  de- 
sign of  cast  iron  flywheels.  Now  if  improved  flywheel  construction 
will  secure  an  increase  of  speed  say  to  150  or  300  feet  per  second,  the 
energy  stored  would  of  coursS  be  four  times  and  sixteen  times  greater, 
viz.,  500  to  2,000  horse-power  minutes  respectively,  as  against,  say 
120  horse,  with  a  similar  proportionate  increase  of  energy  available 
and  ready  to  be  restored  for  regulating  purposes. 

Column  2  of  table  I.  shows  the  total  amount  of  energy  stored  for 
different  rim  velocities  for  each  ton  weight  of  rim. 

The  energy  is  expressed  as  horse-power  minutes  instead  of  foot 
tons  or  foot  pounds  —in  other  words,  if  the  energy  of  the  flywheel 
were  all  used  up  in  one  minute  the  horse  power  given  out  would  be 
the  number  there  stated. 

Flywheels  of  the  ordinary  type  in  use  occasionally  fly  to  pieces  with- 
out giving  the  slightest  warning,  making  an  utter  wreck  of  the 
station,  besides  being  very  often  accompanied  by  loss  of  life. 

Of  late  years  these  accidents  have  become  very  numerous,  and 
the  reason  is  simply  this,  that  prime  movers  and  flywheels  are 
called  upon  now  to  perform  much  harder  duty  than  formerly,  and 
any  one  who  has  studied  the  present  requirements,  especially  for 
central  power  station  work,  must  be  more  than  convinced  that 
some  improvement  in  the  line  I  am  pointing  out  would  be  of  im- 
mense advantage.  Little  or  no  improvement  in  the  design  and 
construction  of  flywheels  has  taken  place  since  the  introduction  of 
the  steam  engine,  and  this  is  all  the  more  remarkable  when  we 
consider  the  many  improvements  which  have  taken  place  in  almost 
every  other  direction  and  detail  of  mechanical  science. 

The  consensus  of  opinion  of  both  mechanical  and  electrical  en- 
gineers and  experts  everywhere  may  be  summed  up  in  the  state- 
ment by  Dr.  Edward  Hopkinson,  of  London,  England,  in  his  late 
paper  on  Electrical  Railways,  viz  : 

"  If  an  efficient  accumulator,  capable  of  working  as  a  regulator, 
could  be  introduced,  it  would  be  possible  to  reduce  the  capacity  of  a 
generating  plant  by  at  least  35  to  40  per  cent.,  and  at  the  same  time 
consideratjly  increase  its  efficiency.  Such  an  accumulater  I  ven- 
ture to  suggest  is  to  be  found  in  better  wheel  construction.  With 
any  electric  railway  on  which  there  are  a  number  of  cars  it  always 
happens  that  at  frequent  close  intervals  of  time  the  load  is  very 
much  beyond  the  average  power  required." 

The  generating  plant  at  the  central  station  must  of  course  be  of 
sufficient  capacity  to  meet  the  largest  demand  which  may  be  made 
on  il.  Consequently  without  some  source  of  accumulated  energy 
to  fall  back  upon,  the  prime  movers  must  be  made  larger  in  order  to 
handle  with  certainty  the  maximum  loads. 

Both  in  Europe  and  America  the  subject  of  improved  flywheel 
construction  is  now  beginning  to  receive  the  attention  its  import- 
ance deserves. 


The  central  station  of  the  Union  Railroad  Company,  from  which 
are  run  all  the  trolley  lines  of  Providence,  R.  L,  has  lately  installed 
cross-compound  engines,  with  direct  connected  generators  on  engine 
shaft,  having  specially  designed  flywheels,  the  main  object  being 
the  prevention  of  accidents,  which  have  recently  been  of  frequent 
occurrence. 

Mr.  Sheldon  the  engineer,  believed  that  he  could  make  a  wheel 
which  would  be  absolutely  indestructible,  and  prevailed  upon  the 
directors  to  insure  themselves  against  the  flywheel  epidemic,  by 
building  it  entirely  of  wrought  iron  and  steel,  with  a  large  margin  of 
safety — no  attempt  or  claim,  however,  being  made  to  secure  better 
accumulation  of  energy,  and  consequent  steadier  regulation. 

Its  design  and  construction  will  be  apparent  from  the  drawings 
reproduced  and  illustrated  in  Fig.  i. 
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The  steel  rim  is  attached  to  a  plain  steel  disc,  which  takes  the 
place  of  arms  or  spokes,  the  whole  being  connected  to  shaft  as 
shown  by  means  of  cast  iron  hub  or  nave. 

This  wheel,  which  must  have  cost  a  very  great  deal  of  money, 
has  not  been  built  to  act  in  any  better  capacity  as  a  regulator  than 
the  ordinary  cast  iron  flywheel,  and  it  surprises  me  that  it  was  not 
designed  and  proportioned  to  operate  also  as  a  powerful  wheel  by 
merely  increasing  its  rim  velocity,  even  at  the  expense  of  a  reduced 
factor  of  safety,  which  at  40  is  altogether  too  high  for  require- 
ments of  safety  alone,  especially  when  wrought  iron  and  steel  is 
used,  and  not  cast  iron,  which  at  the  best  is  a  most  uncertain  metal. 

That  there  is  a  want  for  a  powerful  but  light  flywheel  will  be 
generally  admitted 

Some  advocate  heavy  flywheels  because  of  their  power,  others 
again  condemn  them  because  of  their  weight. 

A  powerful  flywheel  of  ordinary  design,  meaning  a  heavy  flywheel, 
has  placed  engineers  between  the  devil  and  the  deep  sea. 

Now  a  powerful  and  light  flywheel  deriving  its  power  from  its 
high  speed  should  satisfy  both  sides. 

In  prosecuting  my  enquiries  I  find  that  already  a  very  good  prac- 
tical solution  of  this  problem  has  been  suggested. 

Prof.  Sharp,  B.  Sc.,  Wh.  Sc.,  etc.,  a  distinguished  mathemati- 
cian and  engineer,  of  London,  England,  has  taken  up  this  subject, 
and  actually  invented  and  patented  within  the  last  month  or  so  a 
new  method  of  wheel  construction,  which  appears  to  exactly 
fill   the  bill.    This  improvement  covers  the  entire  ground,  and 
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strange  to  say,  is  applicable  to  all  kinds  of  wheels  from  the  peram- 
bulator and  bicycle  wheel  up  to  the  pulley  for  power  transmission, 
as  well  as  large  flywheels. 

Having  made  this  discovery,  I  at  once  entered  into  correspondence 
with  Prof.  Sharp,  and  have  his  letter  of  last  month  (August),  stat- 
ing that  he  is  now  arranging  to  have  his  new  design  introduced  in 
some  important  contracts. 

I  am  much  indebted  to  him  for  his  pamphlet  giving  a  pretty  ac- 
curate and  full  description  of  this  new  system  of  wheel  con- 
struction, together  with  rules  and  formula  on  the  "  Theory  of  the 
New  Flynvhccl." 

The  principle  of  this  new  construction  proposed  is  based  upon 
the  use  of  steel  spokes  instead  of  arms  or  disc,  these  spokes  being 
tangent  and  attached  respectively  to  the  rim  and  nave. 

This  feature  of  tangent  spokes,  now  so  well  and  favorably  known 
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in  bicycle  wheel  construction,  is,  it  seems  to  me,  one  which  can  be 
advantageously  applied  and  extended  generally  to  all  kinds  of  wheels, 
and  it  is  in  this  direction  where  mechanical  accumulators  may  be  looked 
for.  When  any  wheel  built  with  radial  arms  or  spokes  is  at  rest,  their 
direction  passes  through  the  centre  of  the  hub,  but  when  a  driving 
effort  is  exerted,  the  direction  at  once  changes,  and  instead  of  pass- 
ing through  the  centre  of  the  hub,  passes  along  tangent  to  a  small 
circle  as  illustrated  in  Fig.  2. 

This  action  causes  continual  bending  to  and  fro  of  the  spoke  at 
the  point  where  it  leaves  the  hub  and  the  stresses  induced  by  bend- 
ing are  much  greater  than  those  due  to  the  direct  tension  of  the 
spokes.  In  fact  a  wheel  with  radial  spokes  is  not  a  rigid  structure, 
for  before  it  can  be  driven  the  hub  has  to  be  moved  through  a  small 
circle  relative  to  the  rim.  If  the  direction  of  driving  is  reversed,  the 
hub  must  first  return  to  its  original  relative  position  and  then  be 
displaced  an  equal  amount  on  the  opposite  direction  before  driving 
can  take  place.  To  obviate  this  injurious  action,  tangent  spokes 
have  been  introduced  of  late  into  bicycle  and  other  classes  of  wheel 
construction,  and  there  is  no  good  reason  why  this  design  should 
not  be  adopted  for  wheel  construction  generally  and  especially  for 
pulleys  and  flywheels.  These  tangent  wheels  are  built  with  the 
spokes  such  that  they  all  permanently  touch  a  certain  fixed  driving 
circle.  Half  of  the  spokes  are  inclined  in  one  direction  and  half 
in  the  opposite. 

In  a  wheel  constructed  with  spokes  tangent  to  the  driving  circle, 
when  the  driving  effort  is  exerted,  the  tension  of  one  half  of  the 
spokes  is  increased  and  that  of  the  other  half  diminished. 

Theoretically,  then,  a  tangent  wheel  is  much  better  than  a  direct 
or  radial  spoke  wheel,  since  it  approaches  more  nearly  to  a  rigid 
structure,  as  the  angle  of  displacement  of  the  hub  relative  to  the 
rim  being  very  small  and  due  entirely  to  the  stretch  of  the  spokes 
caused  by  tension  due  to  driving  effort. 

A  heavy  flywheel  which  is  too  large  to  be  cast  in  one,  or  two 
half  pieces,  is  usually  built  up,  the  rim  being  cast  in  segments  and 
the  arms  also  of  cast  iron  carefully  fitted  at  one  end  to  the  nave  and 
at  the  other  to  the  segments  of  the  rim,  or  in  some  cases  the  arms 
are  cast  on  as  part  of  the  rim  segments  and  only  require  attaching 
and  fitting  to  the  nave. 

The  cost  of  constructing  a  large  flywheel  in  this  way  is  very 
great. 

Fig.  3  is  a  section  of  the  rim  with  spokes  attached  for  a  flywheel 
pulley  to  be  built  in  segments  on  the  new  system. 


when  the  wheel  is  at  rest  will  each  be  bent  as  shown,  exaggerate'!  at 
a  b  (Fig.  5),  when  the  effort  is  being  transmitted  from  the  nave  to 
the  rim  in  the  direction  indicated  by  the  arrow.  If  the  direction  of 
driving  be  reversed,  or  if  the  driving  effort  be  lessened,  and  the  rim 
overruns  the  nave  the  arms  will  be  bent  as  shown  by  dotted  line 
at  a  b. 


With  ordinary  cast  iron  v/heels  the  speed  must  not  exceed  a  cer- 
tain limit,  as  the  centrifugal  force  due  to  the  rotation  produces 
forces  on  the  rim  acting  radially  outward  ;  these  are  balanced  partly 
by  the  tension  on  the  arms  and  partly  by  circumferential  tension  on 
the  rim  ;  these  combined  forces  produce  bending  on  the  rim  similar 
to  a  beam  uniformly  loaded  and  fixed  at  supports,  as  shown  in  Fig.  4. 


The  exact  amount  of  the  stress  due  to  this  bending  moment  is 
difficult  to  determine,  but  that  it  is  very  much  greater  than  the  cir- 
cumferential tension  on  the  rim  is  proved  by  the  fact  that  a  linear 
speed  of  rim  of  100  feet  per  second  (which  is  the  highest  speed 
allowable  for  a  large  flywheel),  the  circumferential  tension  on  the 
rim  is  only  J  ton  per  square  inch,  whereas  the  breaking  tensile 
strength  of  cast  iron  is  from  10  to  12  tons.  Thus  the  stresses  on 
the  rim  due  to  bending  caused  by  the  pull  of  the  arms  at  a  few 
points  only,  must  certainly  be  very  great. 

In  flywheels  with  numerous  steel  spokes.  Figs.  3  and  8,  there  is  no 
very  great  length  of  rim  unsupported,  consequently  this  bending 
action  is  almost  entirely  eliminated,  and  therefore  a  much  higher 
speed  can  be  used  with  safety. 

In  wheels  with  radial  arms  the  arms  or  spokes  which  are  straight 
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It  will  be  seen  therefore  that  radial  spokes  constitute  a  slightly 
flexible  coupling  between  the  rim  and  nave  of  the  wheel,  so  that  the 
rim  may  be  moving  with  practically  uniform  velocity  while  the 
fluctuation  of  velocity  of  the  nave  may  be  considerable,  whereas  the 
action  of  the  tangent  spokes,  being  a  rigid  structure,  is  entirely 
different. 

In  continuing  the  consideration  of  this  subject  further,  I  will  refer 
almost  entirely  to  Prof.  Sharp's  system  of  wheel  construction, 
because  I  find  he  has  provided  for  the  difficulty  of  attaching  spokes 
to  nave  by  a  simple  and  efficient  method  of  winding  spokes  in 
pairs  around  the  nave  in  helical  friction  grooves. 

The  distinctive  features  of  Prof.  Sharp's  new  system  of  wheel  con- 
struction are  illustrated  in  Figs.  6  and  7. 

The  nave  or  hub  of  the  wheel  is  attached  to  the  rim  by  a  series 
of  loops  of  iron  or  steel,  one  loop  forming  a  pair  of  spokes. 

Fig.  6  illustrates  the  elevation  of  a  wheel  with  24  spokes  in  12 
pairs.    One  loop  or  pair  of  spokes  is" shown  thickened. 

The  ends  of  spokes  are  fastened  to  the  rim  by  means  of  nuts  or 
nipples  in  any  usual  way. 

There  is  absolutely  no  fastening  of  the  spokes  to  the  nave  beyond 
that  due  to  friction. 

The  ends  of  all  spokes  may  lie  in  one  plane,  but  as  the  spokes 
approach  the  nave  they  are  spread  out  latterly  in  a  similar  manner 
to  that  u>ually  seen  in  bicycle  wheel 

Fig.  7  is  a  section  through  the  nave  and  rim  and  shows  the  lateral 
spread  of  the  spokes  ;  the  nave  surface  may  have  a  single  or  multiple 
screw  according  to  the  requirements. 

The  pair  of  spokes  a,  a'.  Fig.  8,  is  shown  having  an  arc  of  contact 
with  the  nave  of  nearly  half  a  turn,  the  part  of  the  loop  a,  a',  in 
contact  with  the  nave,  is  formed  spirally  so  that  all  ends  of  the 
spokes  on  one  side  of  the  middle  plane  begin  contact  with  the  nave 
at  the  same  distance  from  the  middle,  and  the  other  ends  leave  the 
nave  nearer  the  centre  or  middle  plane.  Fig.  7. 

In  the  wheel  illustrated  in  Figs.  6  and  7  there  are  twelve  pair  of 
spokes,  six  pair  being  on  each  side  of  the  centre  or  middle  plane, 
so  if  the  parts  in  contact  with  the  nave  lie  in  grooves,  these  grooves 
will  form  practically  a  six-threaded  screw  on  the  nave  surface. 

The  arc  of  contact  of  each  pair  of  spokes  with  nave  may  of  course 
be  varied.  Thus  keeping  the  end  a  fixed  in  the  position  shown  in 
Fig.  6,  the  end  a'  could  be  taken  to  the  place  occupied  by  a'^. 

By  making  the  spokes  have  a  spiral  arc  of  contact  with  the  nave 
as  described  above,  the  positions  of  all  the  spokes  relative  to  the 
nave  are  exactly  similar,  and  thus  the  wheel  is  symmetrical,'  and  the 
spokes  are  all  of  exactly  the  same  length. 

This  would  not  be  the  case  if  the  arcs  of  contact  were  circles 
whose  planes  were  perpendicular  to  the  axis  of  the  wheel,  as  the 
middle  points  of  each  of  the  pairs  of  spokes  would  then  all  lie  at 
different  distances  from  the  middle  plane  of  the  wheel. 

The  nuts  or  nipples  fastening  the  spoke  ends  to  the  rim  being 
screwed  up  until  the  necessary  tension  is  on  the  spokes,  there  is 
ample  friction  between  the  spokes  and  the  nave  to  prevent  any 
relative  movement,  while  the  angle  at  which  the  spokes  leave  the 
rim  remains  always  the  same,  consequently  there  is  no  injurious 
wrenching  action  on  the  rim  joints. 

-The  rim  joints  can  therefore  give  no  trouble,  however  severe 
the  work  to  be  done  by  the  wheel. 

In  Sharp  s  wheels  the  action  of  the  spokes  is  illustrated  in  Fig.  10, 
and  shows  the  relation  of  the  pair  of  spokes  to  the  nave  and  rim. 
When  transmitting  effort  from  the  nave  to  the  rim,  in  the  direction 
indicated  by  the  arrow,  the  pull  F„  on  the  portion  a  b  of  the  pair  of 
spokes  is  a  little  greater  than  the  initial  pull,  while  the  pull  F,i  on 
the  portion  d  c  is  a  little  less  than  the  initial  pull.  The  difference 
between  F,,  and  F,;  is  taken  up  by  the  frictional  grip  of  the  portion 
6  c  on  the  nave.  The  difference  (F"  —  F' )  multiplied  by  r,  the 
radius  of  the  hub,  gives  the  twisting  moment  transmitted  per 
pair  of  spokes  Or  the  forces  F,i  and  F,( ,  acting  at  «  and  res- 
pectively, may  be  resolved  into  radial  and  tangential  components 
Ta,  Re,  and  T,i,  R,i  respectively.  The  radial  components  R,,  and 
Rd  have  no  effect  in  accelerating  or  retarding  the  motion  of  the  rim, 
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so  the  resultant  force  accelerating  the  rim  is  (Ta  —  To.)  per  pair 

of  spokes.  .  r  ,1  1,  1 

Now,  in  a  flywheel,  suppose  the  effort  at  any  instant  to  tall  below 
the  average  resistance,  as  would  be  the  case  near  the  beginning  and 
end  of  each  stroke  of  the  engine,  the  pull  F,i  on  the  portion  d  c 
would  become  greater  than  the  pull  Fa  on  portion  a  b,  and  the  rim 
of  the  flywheel  would  supply  to  the  nave  the  momentary  deficiency 
of  effort.  The  only  effect  of  this  slight  variation  cf  stresses  on  the 
portions  a  b  and  d  c  of  the  spokes  is  that  they  are  slightly  elongated, 
the  elongation  being  so  small  that  the  whole  wheel— rim,  spokes, 
and  nave— constitutes  a  practically  rigid  structure  Thus  for  a 
variation  of  stress  of  i  ton  per  square  inch,  taking  E,  Young's 


no   G.  FIG.  7. 

modulus,  10,000  tons  per  square  inch,  the  spokes  will  stretch  peri- 
odically igiooth  part  of  their  length.     In  a  wheel  20  ft.  diameter 
this  periodic  stretch  of  the  spokes  will  be 
10  X  12 

  =  '012  m. 
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As  regards  the  staunchness  of  the  joints  between  the  rim  and 
spokes,  the  case  is  infinitely  better  than  in  the  radial  spoke  wheel. 
Whatever  be  the  stretch  of  the  spokes,  they  must  always  touch  the 
nave  circle  of  radius  r.  Thus  the  angle  at  a  or  rf  at  which  the 
spokes  leave  the  rim  remains  always  the  same,  and  there  is  conse- 
quently no  wrenching  action  on  the  rim  joints. 

Fig.  8  shows  description  of  a  high  speed  flywheel  according  to  the 
new  method  of  construction,  Fig.  9  showing  enlarged  section  of  rim. 

An  exactly  similar  method  of  construction  can  be  applied  to  fly- 
wheel pulleys  where  too  large  to  be  cast  in  one  piece,  as  illustrated 
in  Fig.  3  ;  the  spokes  and  nave  can  be  designed  in  a  similar  way  to 
fig.  8  with  lo-threaded  screws. 

This  cast  iron  pulley  (see  Fig.  3)  is  21  ft.  in  dia.  and  has  ij  in. 
spokes.  The  rim  is  in  segments  of  cast  iron  and  weighs  in  all  16 
tons,  nave  i  ton,  and  spokes  7  tons  ;  these  proportions  of  course  will 
vary  according  to  the  requirements  of  design  for  dilferent  speeds. 

In  order  to  illustrate  more  pointedly  and  fully  the  applications  of 
these  new  designs  let  me  tak^  first  the  example  of  a  gas  engine 
working  with  the  Otto  cycle,  the  excess  energy  of  which  is  very 
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large,  and  to  run  steadily  they  must  have  very  powerful  flywheels. 

For  electric  lighting  purposes  a  gas  engine  is  sometimes  employed 
to  drive  a  dynamo  direct. 

As  an  example,  suppose  a  dynamo  to  make  240  revolutions  per 
minute  or  4  revolutions  per  second  with  a  flywheel  cast  m  one  piece, 
taking  the  safe  rim  velocity  to  be  80  ft.  per  second,  its  diameter 
would  be  6' 3  feet. 

With  a  wheel  built  on  the  new  system,  the  weight  of  rim  being  the 
same  as  before,  if  the  diameter  were  increased  to  19  ft.,  the  velocity 
would  be  trebled,  and  the  fluctuation  of  velocity  would  be  reduced 
to  one-ninth  part  of  its  original  value. 

The  governing  of  gas  engines  is  obtained  almost  altogether  by 
cutting  out  explosions.  So  that  with  say  half  load  (a  necessity 
which  exists  often  in  central  lighting  stations),  an  explosion  would 
only  take  place  every  three  or  four  revolutions,  causing  great  irregu- 
larity of  running,  unless  specially  provided  against. 


What  was  wanted,  therefore,  was  a  gas  engine  that  would  give 
about  as  good  and  regular  turning  movement  as  the  double-acting 
steam  engine,  and  which  might  in  most  cases  be  easily  coupled 
direct  to  the  dynamo. 

By  introducing  a  powerful  fly  wheel,  say  of  increased  weight  and 
speed,  a  very  steady  effect  could  be  secured,  and  if  gas  engines  had 
always  been  provided  with  such  flywheel  accumulators,  there  would 
have  been  little  trouble  with  belts  and  unsteadiness  of  currents  from 
dynamos. 

Column  2  of  table  I.  shows  the  amount  of  energy  stored  for 
different  velocities  fcr  each  ton  weight  of  rim. 

Table  I.  has  been  carefully  calculated  and  will  be  found  most 
useful  for  designing  fly  wheel  accumulators  to  satisfy  given  con- 
ditions. 

The  available  energy  per  ton  weight  of  rim  for  a  total  fluctuation 
of  10%  will  be  found  in  column  3.  If,  however,  still  closer  regula- 
tion is  desired  for  special  cases,  then  to  provide  for  a  total  fluctua- 
tion of  only  5%,  i.e.,  2J  per  cent,  above  and  2j%  below  the  average, 
then  column  3  divided  by  2  will  give  the  horse-power  minutes  of 
energy  available,  and  of  course  column  4  would  require  to  be  just 
doubled;  the  remaining  columns,  however,  would  remain  unaltered. 

By  way  of  illustration,  let  me  take  another  example  where  the 
extra  power  required  at  the  generating  station,  corresponding  with 
the  starting  of  cars  or  running  on  up  grades,  etc.,  would  be  about 
50  to  60  horse-power  minutes. 

From  column  3  it  will  be  seen  that  if  a  flywheel  accumulator  be 
built  to  run  at  a  speed  of  300  feet  per  second,  with  a  weight  of  3 
tons  in  the  rim,  and  with  an  allowance  for  a  maximum  fluctuation 
of  velocity  of  5%  above  and  5%  below  the  average,  this  will  supply 
the  60  horse  power  required. 

Thus  the  engine  and  boiler  plant  may  be  of  capacity  correspond- 
ing to  the  average  power  required,  provided  this  flywheel  accumu- 
lator be  used. 
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Thus  when  a  sudden  increase  of  load  occurs  the  engine  will  be 
developing  less  power  than  that  required  at  the  moment,  and 
the  speed  will  diminish. 

During  this  diminution  of  speed  the  flywheel  delivers  up  energy 
corresponding  to  the  difference  between  the  power  required  and 
that  developed  by  the  engine  at  the  instant.  This  diminution  of 
speed  goes  on  until  the  demand  for  power  at  the  station  falls  below 
that  being  developed  by  the  engine. 

The  speed  of  the  engine  will  now  increase  slightly,  and  addi- 
tional energy  will  be  stored  in  the  flywheel. 

Besides  reducing  the  size  of  the  engines  and  boilers  at  the  station, 
such  an  arrangement  will  allow  the  engines  to  work  steadily  at  or 
near  their  best  maximum  capacity,  which  is  most  important  and 
advantageous  where  economy  of  steam  consumption  is  concerned. 

The  mechanism  of  the  engine  is  subjected  to  far  less  stress  since 
there  is  no  violent  fluctuations  of  speed,  and  the  governor  gear  may 
in  many  cases  be  reduced  to  the  simplest  type;  thus  permitting  often 
considerable  increase  in  the  number  of  revolutions  per  minute  of 
engine,  which  would  assist  somewhat  in  securing  the  necessary 
higher  rim  velocity  of  flywheel. 

In  many  cases  a  flywheel  might  also  be  attached  direct  to  the 
dynamo  shaft,  with  some  suitable  friction  interposed  between  it 
and  dynamo,  so  that  in  case  of  short  circuiting  the  armature  of  the 
dynamo  might  be  pulled  up  while  the  flywheel  continues  to  revolve, 
thus  merely  corresponding  to  the  breaking  of  the  belt  in  the  case  of 
a  belt-driven  dynamo. 

Taking  a  speed  for  a  dynamo  shaft  to  be  600  revolutions  per 
minute,  a  wheel  11^  feet  in  diameter  would  give  the  necessary  rim 
velocity  of  300  feet  per  second,  and  for  the  requirements  of  last  ex- 
ample give  the  necessary  60  horse-power  minutes  of  available 
energy. 

From  an  examination  of  load  curves  from  several  power  stations 
taken  from  meter  readings,  the  period  of  time  from  average  to 
maximum  load  seldom  exceeds  one  minute,  and  in  average-sized  and 
well-developed  railway  systems  this  period  is  very  much  reduced, 
and  falls  within  15  seconds. 

The  load  curve  for  example  from  the  Toronto  Street  Railway 
power  station  showed  at  one  time  a  fairly  uniform  load  line  of  2,000 
average  horse  power,  the  readings  being  taken,  I  think,  every  15 
minutes,  and  even  then  the  ordinary  average  was  tabulated  after  all 
the  violent  and  momentary  fluctuations  on  ampere  meters  had  ceased. 

Had  the  load  curves  been  drawn  out  to  readings  of  15  seconds 
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instead  of  15  minutes,  the  variations  would  have  been  clearly 
marked  ;  as  it  was,  however,  I  found  that  within  periods  of  half 
minutes,  more  or  less,  the  extra  power  required  varied  from  20  to 
30  per  cent,  above  the  average,  viz.,  from  2,000  to,  say,  2,500  horse 
power.  And  it  would  be  further  apparent  to  any  observant 
mechanic  that  the  entire  machinery  in  the  station  from  the  revolv- 
ing armature  in  the  generators,  down  through  the  mechanism  of 
the  engine  and  its  governing  gear  to  the  very  steam  inlet  valves  of 
cylinders,  and  along  through  steam  pipes  to  the  water  in  boilers, 
had  to  accommodate  themselves  directly  to  this  sudden  demand 
upon  them,  simply  because  there  was  no  form  of  accumulated 
energy  attached  to  the  driving  machinery  to  fall  back  upon  in  order 
to  carry  it  over  the  momentary  maximum  load  resistance. 

The  engines  in  this  station  are  five  in  number,  each  of  say  500 
horse  power,  of  the  Armington  &  Sims  design,  cross  compound  with 
double  cast-iron  flywheel  pulleys,  each  8  feet  in  diameter,  and  re- 
volving at  about  275  revolutions  per  minute,  belted  direct  to  gener- 
ators for  a  much  higher  speed. 

For  the  purpose  of  comparison  it  will  be  sufficiently  near  the 
truth  to  assume  that  both  flywheel  pulleys  have  rims  both  weighing 
together  about  4  tons,  running  at  100  feet  per  second.  This,  accord- 
ing to  table,  will  give  40  horse-power  minutes,  and  with  a  total 
variation  of  2J  per  cent,  above  and  below  the  average  speed,  the 
total  available  enery  will  be  4  horse -power  minutes  or  a  total 
available  energy  for  road  regulating  purposes  over  the  entire  5 
engines  in  station  of  20  horse  power. 

This  amount  is  of  course  entirely  inadequate  for  anything  be- 
yond the  mere  work  and  the  functions  of  an  ordinary  flywheel. 

You  will  now  appreciate  the  value  and  importance  of  having  ac- 
cumulators, designed  for  storing  and  restoring  from  20  to  30  per  cent, 
extra  power  beyond  the  average  requirements,  and  you  can  also 
understand  that  there  is  no  difficulty  or  trick  about  having  flywheel 
accumulators  attached  to  properly  handle  such  conditions,  especially 
as  additional  wheel  accumulators  could  be  applied  to  the  genera- 
tor shafts  as  well  as  to  the  engine  shafts  if  necessary. 

This  plant,  by  way  of  comparison,  as  it  stands,  therefore,  should 
be  good  for  an  average  of  about  2,500  horse  power,  but  if  designed 
with  proper  flywheel  accumulators  it  could  handle  with  ease  an 
average  of  3,000  horse. 

Now,  coming  to  the  case  where  generators  are  connected  direct 
to  engine  shaft,  the  problem  is  much  easier  and  cheaply  solved 
when  the  speed  runs  from  300  up  to  600  revolutions  per  minute,  but 
when  the  rotative  speed  is  down  as  low  as  100  revolutions  per 
minute,  the  problem  of  attaching  efficient  and  suitable  flywheel  ac- 
cumulators becomes  much  more  difficult  and  costly. 

What  I  have  said  already  will  fully  explain  and  provide  for  the 
case  of  direct  connected  high  rotative-speed  generators,  but  by  way 
of  variation  let  us  consider  the  case  of  slow-speed  generators,  for 
example,  the  large  horizontal  cross  compound  Corliss  engines  of 
1,200  horse  power  being  built  for  the  Toronto  Railway  Company, 
to  the  engine  shaft  of  which  the  generators  are  attached. 

Each  of  these  engines  is  provided  with  a  specially  built-up  fly- 
wheel, 20  feet  in  diameter,  and  having  an  effective  rim  weight  of 
say  30  English  tons,  now  running  at  go  revolutions  per  minute,  or 
1.50  per  second,  the  rim  velocity  will  be  go  feet  per  second. 

The  total  energy  stored  in  flywheel 


948.8 


=  250  horse  power  minutes. 


Giving  25  horse-power  available  energy,  corresponding  to 

^rr-  =  —  for  regulatmg. 
V  20 

Here  also  it  is  at  once  apparent  how  helpless  this  flywheel  is  to 
permit  of  a  sudden  variation  of  load  without  calling  upon  the  entire 
mechanism  and  governing  gear  of  engine  to  act  and  react,  so  as  to 
control  the  proper  distribution  of  steam. 

In  other  words,  as  there  is  no  great  accumulated  energy  the  en- 
gine indicator  cards  will  vary  very  much  in  the  same  degree  as  the 
load  resistance. 

Although  the  weight  of  revolving  armature,  etc.,  will  add 
to  the  energy  stored,  the  engine  will  still  be  subject  to  the 
varying  stresses  due  to  the  continually  changing  load. 

Now  suppose  one  or  two  flywheels  of  the  same  weight  were  built 
to  run  at  double  this  velocity,  or  better,  say  200  feet  per  second,  the 
total  available  energy  for  the  above  fluctuation  would  be  increased  to 
250  horse  power,  or  fully  20  per  cent,  beyond  the  average  power  of 
engine,  viz.,  1,200  to  1,450  horse  power. 

In  other  words,  the  engines  as  designed  will  average  normally 
1,200  horse,  whereas  with  engines  designed  for  125  revolutions  per 
minute,  with  two  flywheel  accumulators  would  give  a  working  aver- 
age of  about  1,500  horse,  with  greater  ease  and  much  better  results 
as  to  economy. 

The  following  theory  of  the  new  flywheel  by  Prof.  Sharp,  with 
certain  examples  and  cases  worked  out,  will  be  found  most  useful 
and  valuable  for  reference  : 

THEORY  OF  THE  NEW  FLYWHEEL. 

Let  W  =  total  weight  of  rim  in  tons 
W'  -    weight  of  spokes 
V  =  average  velocity  of  rim  in  feet  per  second 
E  =  kinetic  energy  stored  in  rim  in  foot-tons 
N  =  kinetic  energy  stored  in  rim  H.P.  minutes 
N'  —  Available  H.P.  minutes  corresponding  to  rj 
r  —  the  radius  of  the  rim  in  feet 

/  =  tensile  stress  on  the  spokes,  tons  per  square  inch 
a  —  angular  velocity  of  wheel 
AV  =  difference  between  maximum  and  minimum  velocities 

■n  =  4^  =  fluctuation  of  velocity 
V 

s  r=  weight  of  I  ft.  length  of  spoke,  i  square  inch  section  = 
3  38  lb.  —  00151  tons 


a      sectional  area  of  a  spoke,  square  inches 
w '      weight  of  one  spoke. 
Enerfry  of  Rim. — 

E  =  ^ —  (i) 

WV 

Differentiate,  then  approximately    aV.  -■-    —  aV 
WV«  AV  TiWY-' 

=  7-  v-  =  -T-  =^'"'- 

N  =^140E_  WV^  

33000  948.8 

N'  =  27)  N  =  -13581)  E   (2b) 

Energy  of  Spokes,  considered  radial. — Consider  a  small  piece  of  a 
spoke  of  length  dx,  and  distant  x  feet  from  the  centre  of  the  shaft ; 
its  weight  will  be  5  a  rf  at,  its  velocity        and  therefore  its  kinetic 

S  Ct  a'^  X"^ 

energy  stored  in  it  is  —   dx. 

The  kinetic  energy  stored  in  one  spoke  will  be 

'^S  Jx'^  dx  =        6g-      ~  bg 

0 

Thus  the  kinetic  energy  stored  up  in  the  spokes  is  one-third  that 
due  to  their  weight,  if  concentrated  at  the  rim. 

Centrifugal  Tension  in  Spokes,  due  to  weight  of  rim  only. — Sup- 
pose that  the  centrifugal  force  of  each  element  of  the  rim  is  trans- 
mitted to  the  spoke,  so  that  when  the  flywheel  is  revolving  there  it 
no  circumferential  tension  of  the  rim.  Then  the  total  tension  on 
the  spokes  is — 

W  V»      2  E  , 

  =   tons  (4) 

g  r  r 

The  total  sectional  area  of  the  spokes  will  be 

—yr^  square  inches  (5) 

The  total  weight  of  spokes  is — 

2,  E  ^  E  ^  WV  ^  N 
/  331/  21340/  2247/ 
Thus  from  (6)  it  seems  as  if  the  centrifugal  forces  due  to  the 
weight  of  the  rim  be  entirely  taken  up  by  the  spokes,  the  necessary 
weight  of  the  latter  depends  only  on  the  kinetic  energy  to  be  stored 
in  the  rim,  and  on  the  working  stress  to  which  the  spokes  are 
subjected. 

Centrifugal  Tension  in  Spokes,  due  to  their  own  weight  only.  —Sup- 
pose that  the  forces  due  to  the  weight  of  the  rim  are  balanced  by  a 
circumferential  tension  in  the  rim.  as  in  the  case  of  a  plain  ring 
revolving  about  its  geometrical  centre.  The  tension  in  a  spoke  will 
then  be  due  to  its  own  weight.  Consider  a  spoke  of  i  square  inch 
sectional  area  ;  an  element  of  it  distant  x  feet  from  the  centre,  and 
of  length  d  x,  will  have  the  weight  s  d  x,  and  the  velocity  o  x.  The 
tension  in  the  spoke   balancing  the    centrifugal   force  of  this 

element  is  J-^ — ^  dx. 
g 

The  total  tension  at  the  centre  (considering  the  spokes  radial) 
will  be 


2g  42800 


tons  per  sq.  in. 


(7) 


In  the  limiting  case,  when  the  stress  due  to  centrifugal  force  of 
spoke  is  equal  to/,  the  safe  tensile  resistance  of  the  material,  we 
have  =  42800/.  If  the  value  of  /  must  not  exceed  10  tons  per 
square  inch,  V  must  not  exceed  654  ft.  per  second. 

Circumferential  Tension  in  Run  due  to  its  own  weight. ~li  the  cen- 
trifugal forces  due  to  the  weight  of  the  rim  are  balanced  by  a  cir- 
cumferential tension  in  the  rim,  this  tension  is  (see  Unwin's 
"  Machine  Design  ") 

sY^ 

-1 

Table  I.  has  been  calculated  from  the  above  equations,  and  is 
useful  for  designing  a  flywheel  to  satisfy  given  conditions.  • 

Case  in  which  the  Centrifugal  Forces  due  to  Weight  of  Ri?n  are 
Balanced  partly  by  Circumferential  Tension  in  Rim,  and  partly  by 
Tension  in  the  Spokes.  — A  numerical  example  will  perhaps  illustrate 
the  treatment  of  this  case  most  clearly. 

Suppose  the  rim  velocity  to  be  300  ft.  per  second,  the  stresses  in 
rim  and  spokes  at  this  speed  to  be  3  5  and  5*10  tons  per  square 
inch  respectively.  (These  two  values  of  the  rim  and  spoke  stresses 
must  be,  of  course,  assumed,  respectively,  lower  and  higher  than 
the  values  given  in  the  table.) 

The  tension  on  the  spokes  due  to  their  own  weight  is,  from  equa- 
tion (7),  or  from  the  table,  210  tons  per  square  inch,  leaving  3 
tons  per  square  inch  tension  on  the  spokes  to  resist  centrifugal 
forces  of  the  rim.  Let  W,  be  the  weight  of  the  part  of  the  rim 
whose  centrifugal  forces  are  taken  up  by  the  spokes,  then  from 
equation  (6)  the  weight  of  spokes  is 

W^j^o^      1.^06  W, 
21340  X  3 

Let  Wj  be  the  weight  of  the  part  of  the  rim  whose  centrifugal 
forces  are  resisted  by  the  circumferential  tension  of  the  rim.  If  this 
tension  existed  only  over  the  part  W.^  of  the  rim,  it  would,  from 
equation  (8),  or  from  the  table,  be  equal  to  4  20  tons  per  square 
inch.  Being  spread  over  the  whole  rim  W,  +  W,  of  the  intensity, 
3'5  tons  per  square  inch,  we  have 

3-5  (W,  +  W,)  =  4-2  W, 
from  which  \V«  -  5W, 
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Thus  taking  W,  =  J  ton,  W,  will  be  2J  tons,  the  total  weight  of 

rim  will  be  3  tons,  and  the  weight  of  spokes  703  tons. 

The  energy  stored,  from  equations  (i  b)  and  (3),  is 

3.234  X  300         ^    ,  .  ^ 

— -        —  =  3067  horse-power  mmutes. 
9480 

Provided  the  initial  tension  on  the  spokes  be  correctly  adjusted, 
the  stresses  on  the  rim  and  spokes  would  be  3  5  and  5- 10  tons  per 

Table  I. 


Velocity 
of 
rim. 


Total 
energy 
stored  per 
ton  weight 
of  rim, 

N 


Ft.  per  sec. 
50 
100 
150 
200 
250 
300 
350 
400 
450 
500 


Available 
energy  per 
ton  weight 
of  rim, 
17  =  A- 

N' 


H.P.  mins, 
2-63 

10-54 

23-71 

4215 

65-87 

94-85 

128  9 

16S-6 

2130 

263-5 


Weight  of 

rim 
required 
forlOOH.P. 
minutes 
available 
energy, 
17  =  III- 


H.P.  mine. 
.•527 

2-108 

4-742 

8-43 

1317 

18-97 

25-82 

33-73 

42-69 

52-70 


Ratio  of  I 

weight  of  C'ntrifugal 
spokes  to  I  stress  in 
weigh  of     rim  due 
rim,      I  to  its  own 

/  =  5  tons  1  weight. 

per  sq.  in. 


C'ntrifugal 
tension  in 
spokes  due 

to  their 
own 

weight. 


Tons. 
189-7 

•023 

Tons  per 
sq.  in. 
•117 

47-43 

-094 

-469 

21-08 

•211 

1-05 

11-80 

•365 

1-87 

7-59 

■585 

2-92 

5-27 

-843 

4-20 

3-87 

1-15 

5-73 

2-96 

1-50 

7-48 

2-34 

1^89 

9-47 

1-897 

2  34 

11-68 

Tons  per 
sq.  in. 
-058 

•234 

•525 

•935 

1^46 

2-10 

2-  84 

3-  74 

4-  73 

5-  84 


square  inch,  while  the  wheel  runs  steadily  with  a  rim  velocity  of 
300  ft.  per  second.  Taking  the  number  of  revolutions  per  minute 
500,  the  diameter  of  the  rim  would  be 

^00  X  60  . 
^  =  1 1. 5  ft. 


500  V 


=  36  ft. 


;  square  feet, 


Circumference  of  rim 

Section  of  rim  -  2174x36 

.2174  tons  being  the  weight  of  a  cubic  foot  of  wrought  iron—  that  s, 
the  section  of  the  rim  would  be  55-2  square  inches. 
The  total  sectional  area  of  the  spokes  is 

■70^  X  144  .  , 

'   i2L  —  gi  square  inches  ; 

•2174  X  575 
say  48  pairs  of  spokes  ij'^  in.  diameter. 

Initial  Tension  un  the  Spokes.— 'Let  Ajbe  the  total  sectional  area 
of  spokes  (that  is,  equal  to  the  sectional  area  of  each  spoke  multi- 
plied by  twice  the  number  of  pairs  of  spokes),  let  A,  be  sectional 
area  of  rim,/,  and/,,  the  tensile  stresses  on  the  spokes  and  rim  re- 
spectively when  the  flywheel  is  running  at  its  proper  speed,  Fs  and 
Fr  the  corresponding  stresses  when  the  flywheel  is  at  rest.  Then, 
evidently, 

A,  F,  =  2  ,r  Ar  F,.  (8) 

the  negative  sign  on  the  right-hand  side  of  the  equation  indicating 
an  initial  compression  on  the  rihi  corresponding  to  an  initial  tension 
on  the  spokes.  When  the  flywheel  is  running,  its  radius  will  be 
slightly  larger  than  when  at  rest.  Let  x  r  he  the  increment  of  the 
radius,  Er  and  Es  the  moduli  of  elasticity  of  the  rim  and  spokes 
respectively  Then  the  additional  tensile  stress  on  the  spokes,  due 
to  the  increment  of  the  radius,  will  be  x  Es.  and  the  additional  ten- 
sile stress  on  the  rim  will  be  x  Er.  Therefore 


fs  =Ys  +  xEs  .    .  - 

fr  =         +  X  Er   .  .  .  . 

Eliminating  x  from  (9)  and  (10)  we  have-r- 

{/s  —  Fs  )  Er  =  (/r  —  Fr  )  Es 

>r,  substituting  for  Fj-  its  value  from  (8), 

(/s-F,)E.=  (/.+  ^^-)Es 


(9) 
(10) 


(11) 


or,  Fs  (2  TT  Ar  Er  +  As  Es  )  =  2  TT  Ar  (fs  Er  -/rE,  ). 

If  the  maximum  stresses  on  the  spokes  and  rim  fs  and 
fr  be  given,  equation  (11)  serves  to  determine  the  proper 
initial  tension  Fs  to  be  put  on  the  spokes. 

In  the  example  -worked  out  above,  fs  =  5"10  tons  per 
square  inch,  fr  =  3  5,  A«  =  91,  Ar  =  55  2,  and  equation  (11) 
becomes 

Fo  (2  t  X  55 -2  4-  91)  =  2  T  x  55-2  (510  -  3  5). 
From  which      F,  (346  8  -l-  91)  =  346  8  x  1-6 

F»  =  1  '26  tons  per  square  inch. 
The  corresponding  initial  compreafeion  on  the  rim  will  be— 

Yr  »•  91  X  1  26  _  .gg  ^.^j^g       square  inch. 
2  x  55'2 


Friction  between  Spokes  and  Nave.— Let  f  be  the  tensile  stress  in 
tons  per  square  inch  on  the  spokes  when  the  flywheel  is  running 
steadily. 

During  acceleration  of  the  flywheel  rim  let  the  stress  on  one  end 
of  each  pair  of  spokes  rise  to  /i  while  that  on  the  other  end  falls 
to/j.  Let  0  =arc  of  contact  of  spoke  and  hub,  and  u  the  coefi&- 
cient  of  friction.  The  horse  power  required  to  accelerate  the 
rim  is 


2240/,  -.vA,  RV 
550  -^2;  Y  •  ~ 


(12) 


R  being  the  radius  of  the  hub.  If  the  spokes  are  just  on  the 
point  of  slipping  on  the  hub, 


.A  _  .ue 


Assuming  that  fx  +  fz  =  2/ 
From  (13)  and  (14), 

2/ 


(13) 
(14) 


/2  = 


+  1' 


A  =■ 


2/ 


Substituting  in  (12)— 

„.P..«,/A^(£^;),  a.) 


an  equation  giving  the  maximum  power  that  can  be  transmitted  to 
the  flywheel  rim. 

If  the  power  transmitted  at  any  moment  be  less  than  that  indi- 
cated by  equation  (15),  there  will  be  no  slipping  of  the  spokes  on 
the  nave. 

In  the  example  worked  out  above  (fig.  16,)  taking  u  for  iron  on 
iron  (dry  surface)  0.2,  and  an  arc  of  contact  of  ij  right  angles, 
0  —  2-356  and  e"0=  2  603.    Equation  (15)  becomes 


H.P.  = 


4  07  X  510  X  gi  x  5-5  X  300  X 


•603 


575  x  12  x  2-603 


10440, 


which  shows  that  the  chance  of  the  spoke  slipping  round  the  nave 
during  the  ordinary  working  of  the  flywheel  is  very  remote.  Per- 
haps the  greattst  probability  of  the  spokes  slipping  will  be  in  the 
case  of  a  bicycle  driving  wheel,  but  here  again  the  practical  ex- 
perience of  the  last  eighteen  months  shows  that  this  possibility 
may  be  left  out  of  consideration 

Bending  Stresses  on  the  Rim. — There  will  be  a  bending  moment 
on  each  radial  section  of  the  rim.  Considering  the  portion  of  rim 
between  two  adjacent  spokes,  neglecting  the  curvature,  the  distri- 
bution of  bending  moment  is  the  same  as  in  a  beam  loaded  uni- 
formly and  fixed  at  the  supports,  so  that  the  elastic  line  at  the  sup- 
ports is  horizontal. 

Let  b  =  width  of  rim,  h=  thickness  of  rim  measured  radially, 
and  /  the  length  of  rim  between  the  two  adjacent  spokes,  all  ex- 
pressed in  inches.  Let  P  be  the  total  pull  on  each  spoke  in  tons, 
which  will  also  be  the  load  distributed  on  the  rim  between  two 
adjacent  spokes.  If  this  portion  of  the  rim  were  free  at  the  ends, 
the  ;bending  moment  on  the  section  midway  between  the  spokes 

VI 

would  be  -g-  inch-tons  ;  but  the  ends  being  fixed,  the  bending 
VI 

moment  on  this  section  is       ,  while  the  bending  moment  on  the 
VI 

sections  at  the  spokes  is  —  —  (See  Cotterill's  "Applied  Me- 
chanics."   The  maximum  and  minimum  stresses  due  to  the  latter 

Pi 

bending  moment  will  each  be  + 

In  the  example  worked  out  above  the  spokes  are  i^>^  in.  diameter 
and  are  subjected  to  a  tensile  stress  of  3  tons  per  square  inch  at  the 
rim.  P  is  therefore  —  2  66  tons  ;  /  is  =  9  in.,  b  =  g  in  ,  and 
(i  =  3  in.     The  greatest  tensile  stress  due  to  bending  is  therefore 

2^66  X  9 


2x9-1-9 


-148  tons  per  square  inch,  showing  that  the  stresses 


in  the  rim  due  to  bending  are  practically  negligible. 

In  closing  this  paper  I  must  apologize  for  its  being  unnecessarily 
long  and  so  much  repetition,  but  my  object  was  to  make  this 
treatise  on  the  subject  as  complete  as  possible,  and  above  all  to 
emphasize  the  necessity  for,  as  well  as  the  many  advantages  to  be 
derived  from,  the  adoption  of  improved  flywheel  construction. 


The  city  council  of  Montreal  are  said  to  be  considering  the  installa- 
tion of  an  electric  light  plant  alongside  the  new  garbage  incinerator, 
with  the  object  of  using  the  surplus  steam  from  the  incinerator  to  oper- 
ate the  plant.  It  is  believed  that  in  this  way  sufficient  power  can  be  had 
to  light  St.  Gabriel  ward  and  Point  St.  Charles,  and  thereby  effect  a 
saving  of  $5,000  per  year. 
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THE  ELECTRIC  BRAKE  IN  PRACTICE. 

By  Elmer  A.  Spicrry. 

Examination  of  accounts  of  the  electric  street  railway  companies 
of  our  large  cities  reveals  the  fact  that  the  item  of  damage,  already 
very  great,  is  one  of  growing  importance.  Investigation  of  the  cir 
cumstances  and  detailed  statements  of  numerous  items  taken  at 
random  from  the  damage  account,  points  at  once,  and  in  no  uncer- 
tain way,  to  the  inefficiency  of  the  present  hand  brake.  In  many 
instances,  could  the  car  or  train  have  been  stopped  within  a  com- 
paratively short  distance,  the  accident  and  resultant  damages  would 
have  been  entirely  averted.  The  first  investigation  led  to  others 
with  the  same  result,  and  in  consequence  the  writer  is  prepared 
to  show  that  nearly  85  per  cent,  of  the  accidents  directly  occurring, 
are  due  to  the  inefficient  operation  of  brakes.     The  growing  fre- 


quency of  accidents  and  the  constantly  increasing  demands  of  the 
public  for  damages,  are  indications  that  have  not  been  made  to  im- 
press the  mind  of  the  engineer,  or  I  am  sure  adequate  means  would 
have  been  forthcoming  for  the  correction  of  so  grave  a  fault  in- 
herent in  all  the  present  systems  of  power-operated  street  cars. 
Some  of  our  municipal  authorities  are  taking  action  with  reference 
to  the  increasing  frequency  and  severity  of  accidents,  and  although 
no  thorough  scientific  investigation  of  the  matter  has  been  pub- 
lished, yet  it  is  a  startling  fact  that  with  the  present  hand  brake  no 
electric  or  other  equipment  to-day  stands  provided  with  anything  in 
the  line  of  an  emergency  brake. 

Enterprise  in  America  for  the  public  convenience  of  her  citizens 
is  truly  phe- 
nomenal, and 
reaches  its 
highest  expre- 
ssion in  con- 
veniences for 
travel.  The 
per  capita  in- 
vestment in 
the  cities  and 
larger  towns 
of  this  coun- 
try for  elec- 
tric street  rail- 
way work  is 
much  larger 
than,  is  often 
realized ;  in 
some  no  less 
than  $55  is  in- 
vested for 
each  man, 
woman  and 
child  for  ac- 
commodation 
in  intermural 
travel.  The 
enormous  ag- 
gregate sum 
thus  invested 
has  given  a 

stimulus  to  engineers  resulting  in  wonderful  advancement  and 
refinement  in  means  for  mobilizing  the  thousands  of  tons 
of  human  freight  that  are  hourly  seeking  transport.  Vast  skill  and 
almost  untold  resource  have  been  devoted  to  perfecting  means  for 
overcoming  inertia  and  quickly  accelerating  cars  and  trains  which 
are  ever  increasing  as  to  their  weight  and  capacity,  with  patrons 
constantly  more  exacting  as  to  speed  and  smoothness  of  operation, 
and  especially  as  to  safety.  It  is  proverbial  that  while  these  ad- 
vancements have  been  going  forward,  comparatively  no  attention 
has  been  paid  to  the  mechanism  for  retarding  and  quickly  but 
smoothly  bringing  the  cars  and  trains  to  a  stop. 

As  the  practice  of  the  steam  railroad  engineer  as  to  roadbed, 
speeds  and  weights  is  gradually  approached,  his  experience  in  the 
solution  of  this  most  important  problem  of  braking  should  be 
studied  with  care.  In  so  doing,  however,  the  features  wherein  the 
street  car  company  is  differentiated  from  the  steam  road  problem 
should  be  kept  prominently  in  mind.  We  must  remember  that  the 
locomotive  engineer  is  provided  with  a  complete,  expensive  and 
somewhat  intricate  apparatus  with  which  to  de-energize  his  train. 
The  periods  of  its  application  are  comparatively  infrequent,  and  as 
to  personal  capabilities,  he  is  schooled  and  trained  for  years  before 
ever  being  allowed  to  touch  either  the  throttle  or  the  air  valve. 
While  working,  his  pressure  gauges  allow  him  to  adjust  the  brake 
application  to  a  nicety.  Moreover  the  time  allowed  for  the  total 
retardation  and  final  stopping  of  his  train  is  usually  very  long  com- 
pared with  that  allowed  in  street  railway  practice. 

Of  the  two,  the  street  railway  problem  is  the  more  exacting,  and 
in  the  hands  of  far  less  experienced  operators  ;  and  yet  we  are  told 
that  the  mechanism  involved  in  its  solution  must  bear  only  a  small 
ratio  to  the  cost  of  the  total  equipment.  Owing  to  the  recently 
developed  relation  between  effective  braking  and  the  accident  and 
damage  account,  the  purchaser  will  be  spurred  on  to  careful  investi- 
gation as  to  the  brake  applied  to  his  cars,  and  will  be  willing  to 
spend  sufficient  time  and  money  to  effectually  control  the  retarding 
as  well  as  the  accelerating  car.  To  be  sure,  as  little  expense  should 
be  incurred  here  as  possible,  but  enough  to  fully  meet  the  require- 


Fig.  3. 


ments,  lispecially  is  this  true  now  that  ample  power  for  applying 
the  heaviest  brakes  is  at  hand,  and  even  if  used  in  a  wasteful  and 
extravagant  manner,  in  the  largest  amount  possible,  is  entirely  with- 
out cost,  and  its  means  of  control  already  at  hand.  The  importance 
of  this  proposition  should  at  once  command  the  attention  of  all, 
and  commend  the  problem  as  such  to  the  engineer. 

The  popular  appreciation  of  this  point  is  illustrated  by  the  grow- 
ing frequency  of  its  discussion  by  the  daily  press  in  our  larger 
cities.  The  following  is  an  extract  from  an  editorial  recently  ap- 
pearing : 

"  The  number  of  deaths  due  to  motor  cars  has  alarmingly  in- 
creased since  the  trolley  system  liberated  the  slow-going  horse  and 
mule.  Not  that  the  deaths  are  due  to  the  electric  current.  The 
'  deadly  trolley  '  notion  has  properly  been  exploded.  It  is  the  car 
wheels  that  are  doing  the  deadly  work.  Now  that  motors  and 
trucks  have  been  in  a  measure  standardized,  managers  of  large 
roads,  especially,  are  being  asked  by  their  patrons  why  they  do  not 
adopt  proper  precautions  so  that  the  death  rate  may  be  cut  down. 
There  is  no  one  part  of  electric  or  cable  railroading  so  important  as 
the  ability  to  stop  the  cars  quickly.  At  such  times  hand-brakes 
show  their  inherent  inadequacy." 

In  so  grave  and  urgent  a  case  what  can  be  done  in  the  line  of 
remedy  ?  The  question  naturally  arises,  will  any  system  of  braking 
worked  upon  in  connection  with  the  ordinary  wheel  of  a  vehicle  by 
sufficient  for  the  stop  required  ?  What  is  the  maximum  efficience 
obtainable  by  the  brake  working  through  the  wheels  ?  Is  it  suffi- 
cient to  arrest  the  car  before  accident  in  case  of  emergency  ?  Can 
it  be  made  in  any  event  a  sufficient  accident  preventer  ?  The  popu:; 
lar  notion  that  most  accidents  are  due  to  brake  failure  is  true,  but 
in  a  way  that  is  little  understood,  the  failure  being  one  of  degree. 
It  may  not  be  known  that  under  proper  and  standard  conditions 
any  car  or  train  may  be  brought  from  a  speed  of  ten  miles  an  hour 
to  absolute  rest  inside  of  ten  feet.  It  is  not  generally  appreciated 
that  the  wheel  brake  has  ample  capacity  to  accomplish  this.  The 
former  investigations  of  the  writer  with  reference  to  adhesion  under 
conditions  of  acceleration  and  retardation,  climbing  and  descending 
hills,  afford  ample  proof  that    the   rail   adhesion   through  the 

wheels  gives 
the  wheel 
brake  more 
than  capacity 
sufficient  to 
accomplish 
this  result. 
For  instance, 
assuming  any 
weight  and 
load,  say  17,- 
000  lbs.,  the 
stored  up  en- 
ergy, 64,426 
foot  lbs.,  can 
with  ease  be 
dissipated 
within  twenty 
feet  for  the 
ordinary  e- 
quipment.and 
less  than  half 
of  this  dis- 
tance, or  a 
little  o\er  9 
feet,  under 
conditions  of 
coupled  dri- 
vers, or  if  the 
wheels  are 
compelled  to 


revolve  in  unison.  This  latter  consideration  will  be  seen  to  have 
quite  an  unexpected  as  well  as  pertinent  relation  to  the  problem. 
It  will  be  seen  by  a  glance  at  the  figures  that  the  centre  of  gravity 
of  the  ma  ssis  far  above  the  wheel  contact  with  the  rail.  The  re- 
tarding effect  takes  place  on  the  base  line  in  a  plane  below  that 
of  the  centre  of  gravity,  really  the  farthest  projection  downward 
of  the  mass  as  a  whole.  A  sudden  stop  operating  on  this  base 
line  tends  to  pitch  the  upper  portion  forward  bringing  nearly  all 
of  the  weight,  and  with  it  the  retarding  capacity,  upon  the  front 
pair  of  wheels.  The  brakes  on  the  rear  pair  in  the  ordinary  equip- 
ment will  have  but  little  effect  ;  if,  however,  by  any  practicable 
method  they  are  coupled  to  the  forward  drivers,  the  brakes  on 
this  rear  pair  still  remain  active  and  of  full  effect.  This  is  true 
even  if  the  back  pair  should  be  lifted  clear  of  the  track.  With 
increased  weight  upon  the  forward  drivers  comes  ample  increased 
adhesion,  thus  preserving  the  full  tractive  effort  of  the  total  weight 
intact  for  purposes  of  stop,  which  is  impossible  in  the  ordinary 
equipment.  These  effects  are  all  aggravated  in  case  of  short 
wheel  base.  The  present  tendency  toward  a  longer  wheel  base 
is  a  step  decidedly  in  the  right  direction,  and  shoud  be 
encouraged.  The  effect  of  shifting  the  load  in  reference  to  the 
axles  will  be  especially  noticed  in  descending  hills,  as  shown  in  Fig. 
1,  where  the  momentum  of  the  rapidly  retarded  mass  tends  to  shift 
the  load  centre  still  further  forward,  in  some  cases  almost  wholly  on 
to  the  front  drivers.  It  will  be  seen  to  have  less  effect  in  nsiciidiiig^ 
grades.  Here  in  stopping,  the  inertia  tends  to  correct  the  position 
of  the  shifted  load,  whereas  going  down,  in  stopping,  the  momen- 
tum, as  stated,  tends  to  still  further  aggravate  the  condition.  The 
practical  effect  of  this  may  be  seen  whenever  an  ordinary  street  car, 
mounted  upon  springs  of  fair  resilience,  is  quickly  stopped.  The 
car  will  be  seen  to  suddenly  right  itself,  having  been  pitched  for- 
ward in  the  process  of  stopping  (see  Fig.  2).  the  front  springs  being 
depressed  and  the  rear  springs  extended.  These  considerations  all 
go  to  show  in  a  new  light  the  advantages  to  be  derived  from  coupled 
drivers  for  general  street  railway  service. 
In  a  paper  presented  at  the  last  annual  meeting  of  the  National 
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Street  Railway  Association,  the  writer  gave  the  results  of  an  original 
investigation  relating  to  the  relative  tractive  value,  expressed  in 
draw-bar  pull,  of  the  two  styles  of  street  car  equipment,  viz.,  with 
separately  driven  axles  and  with  coupled  axles.  A  grade  was  built 
consisting  of  45-lb.  T  rails  rising  from  a  spur  of  level  track  giving  a 
mean  e;rade  of  12.4  per  cent.  Upon  this  grade  was  run  first  a 
double  motor  equipment  weighing  17,935 
lbs.  A  dynamo-meter  was  attached  to 
the  rear  draw-bar  and  back  to  the  track, 
in  such  a  line  as  not  to  either  lift  the  car 
or  drag  the  rear  end  downward  in  the 
__  test.    Current  was  then  applied  through 

^    ^  a  variable  resistance,  gradually  allowing 

the  car  to  strain  upon  the  dynamo-meter 
until  finally  the  wheels  slipped.  Care  was  especially  exercised  on  the 
point  of  gradual  application  of  the  strain  so  as  to  eliminate  all  ele- 
ments of  inertia  or  lunging  forward  upon  the  dynamo-meter.  It  was 
found  that  a  series-parallel  controller  is  entirely  useless  for  this  pur- 
pose.   After  slipping  of  the  wheels  had  commenced  it  was  observed 


ordinary  hand  brake.  The  ratio  in  the  brake  levers  will  be  found  in 
the  modern  trucks  to  be  anywhere  from  6  to  llj,  averaging  about  8J 
to  1.  The  lever  arm  of  the  brake  staff  will  be  found  to  be  anywhere 
from  6"  to  13".  Assuming  11"  as  the  average,  the  radius  from  the 
centre  of  the  brake  chain  to  the  centre  of  the  brake  staff  will  be  If", 
giving  thus  6.28  to  1,  or  a  total  leverage  of  53.4  to  1  from  the  oper- 
ating handle  to  the  brake  beam.  Two  elements  now  have  to  be 
assumed ;  First,  the  friction  co-efficient  of  the  brake  shoes  acting 
upon  chilled  wheels  ;  Second,  the  power  upon  the  brake  staff.  The 
writer  has  endeavored  to  cover  both  of  these  unknown  quantities  by 
actual  experiment,  giving  the  results  in  the  tables.  Table  III.  was 
taken  by  a  dynamo-meter  being  fastened  directly  to  the  brake  staff 
handle  in  line  of  the  pull  of  the  motorman,  a  cast  iron  brake  wheel 
16"  diameter  from  centre  to  centre  of  a  IJ"  rim  bearing  the  handle. 
A  number  of  experienced  motormen  were  invited  to  test  their  strength 
upon  this  handle  and  careful  readings  were  taken.  It  was  noticed 
that  the  right  arm  of  the  more  experienced  motormen  was  much 
more  developed  than  the  left,  a  fact  which,  I  think,  has  been  pointed 
out  before.    The  extent  of  this  development  in  the  forearm  is  cer- 
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the  same  way  and  the  same  controlling  rheostat  and  source  of  cur- 
rent was  used  as  in  the  previous  experiment,  the  axles  in  this 
equipment  being  coupled  by  bevel  gears  and  to  a  single  motor. 
The  following  table  gives  the  means  of  five  sets  of  readings  taken 
from  this  car  : 

Coupled  Axles,  Single-Motor  Equipment,  Draw-bar  Pull  on 
Dynamo-meter  Car  standing  upon 

12.44  per  cent,  grade,  weight  of  equipment,  12,685  lbs. 


Group  of  tests. 

1 
2 
3 
4 
5 


Average  am- 
peres. 

200 
240 
230 
220 
200 


Average  draw-bar 
pull. 

3125  lbs. 

3750 

4075 

4500 

4375 


Ratio  draw  bar 
pull  to  weight. 

24  per  cent. 
30  per  cent. 
32  per  cent. 
35  per  cent. 
34.4  per  cent. 


The  same  operator  applied  current  to  the  cars  in  all  tests,  and 
every  condition  of  electrical  pressure  ;  track  and  weather  remained 
identical  throughout.  Other  equipments  of  each  class  have  since 
been  tested,  substantiating  the  above  results.  The  accompanying 
cut,  Fig.  3,  shows  a  car  standing  on  the  grade  with  dynamo-meter  at- 
tached. 

Bearing  these  facts  in  mind,  let  us  turn  for  an  instant  to  the 
that  the  car  would  slide  in  each  instance  to  the  bottom  of  the  grade. 
The  values  in  the  following  table  are  each  the  mean  of  four  sets  of 
readings  : 

hidependent  Axle,  Two-Motor  Equipment ,  Draw-bar  Pull  on 
Dynatno-meter,  Car  Standing  on 

12.44 per  cent,  grade:  weight  of  equipment  17,935  lbs. 


Group  of  tr.sts. 

1 

2 
3 
4 


Average  am- 
peres. 

200 
280 
240 

230 


Average  draw- 
bar pull. 

1625  lbs. 

2250  " 

2150  " 

2075  " 


Ratio  draw-bar 
pull  to  weight 
on  drivers. 

9  percent. 
12.5  per  cent. 
12  per  cent. 
11    per  cent 


This  car  was  run  off  the  grade  and  replaced  with  one  in  which 
all  the  wheels  are  compelled  to  revolve  in  unison,  but  of  much 
lighter  weight,  viz.,  12,685  lbs.  The  dynamo-meter  was  attached  in 
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tainly  quite  marked,  showing  that  the  gripping  muscles 
and  weight  of  the  body  are  the  elements  brought  most 
into  play. 

TABLE  III. 


No  of 
Motor- 
man 

6 

58 
264 

62 
123 

60 

26 

96 
246 
287 

66 
4* 
266 


Weight  of 
Motorman. 

140 
200 
287 
175 
153 
185 
170 
155 
135 
135 
160 
176 
185 


Gradual  pull 
with  one  hand. 

112 
135 
145 
125 
125 
150 
150 
135 
110 
125 
125 
100 
175 


[erk  with  both  Emergency,  jerk 
hands  on  hand-  with  both  hands 


Avg.  131.7 
*  9  years  in  service. 

„.  (  Circumference  of  forearm,  12f" 

Right  arm  |  ..  ^^^^^^ 

(  "  forearm,  llf" 

"(  "  biceps,  13|" 


wheel. 

on  hand  wheel. 

135 

275 

275 

385 

235 

312 

212 

285 

245 

310 

200 

300 

275 

350 

210 

325 

175 

325 

250 

350 

250 

405 

200 

400 

250 

475 

224 

338.23 

Left 


Columns  1  and  2  indicate  respectively  the  No.  of  the 
motorman  and  his  weight. 

Column  3  indicates  the  greatest  possible  steady  pull  with 
the  right  hand  on  the  handle,  bringing  into  play  all 
possible^weight  of  the^body. 


Fig.  9. 


Column  4  indicates  the  same  condition  as  Column  3,  the 
motorman  in  this  case  grasping  the  hand  wheel  with  both  hands, 
some  motormen  using  gloves  to  prevent  their  hands  slipping. 
None  of  the  men  could  maintain  these  values  for  more  than  J  second. 

In  Column  5  is  indicated  an  "  emergency  stop."  The  motormen 
were  told  to  "break  the  machine"  if  possible.  In  this  test  the 
body  was  braced,  sometimes  with  the  knee  against  the  dasher  rail, 
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the  needle  registering  the  highest  jerk  usually  given  with  a  sudden 
lunge  of  the  body. 

It  will  be  seen  that  the  power  applied  by  the  steady  pull  of  the 
average  motorman  is  about  131.7,  and  can  be  made  to  run  up  in 
case  both  hands  and  the  weight  of  the  body  are  used  to  about  224 
average,  but  this  value  cannot  be  maintained.  The  average  values 
of  column  5  cannot  be  used  in  these  calculations,  for  the  reason  that 
although  they  show  the  pressures  it  is  possible  to  reach  jerking 
upon  [the  hand  wheel,  these  pressures  cannot  be  maintained,  and 
therefore  cannot  be  depended  upon  for  braking  effect.  The  tests 
show  that  the  full  power  that  can  be  maintained  upon  the  brake 
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lever'for'a|sufficient  length  of  time  for  the  purposes  in  hand  Jdoes 
not  exceed  an  average  of  180  lbs. 


TABLE 

IV. 

Speed,  Revolutions 

per  minute,  33" 

Brake  pressure. 

Traction. 

Co£ 

wheel. 

Varying,  150 

900  lbs. 

87.4  lbs. 

9.7 

125 

91.7 

10.2 

100 

99.8 

11.1 

78 

118. 

13.2 

56 

133. 

14.8 

38 

150.4 

16.6 

20 

154. 

17.1 

4 

174.6 

19.4 

Constant,  105 

300 

29.4 

9.8 

500 

50.5 

10.1 

750 

91. 

12. 

100 

1150 

125. 

11.2 

1500 

178. 

12. 

2200 

305. 

14.4 

94 

3780 

488. 

13.2 

Table  IV.  was  obtained  as  shown  in  Fig  4.  A  brake  shoe  that 
had  been  run  in  service  about  three  or  four  days  was  taken  with 
the  axle  carrying  its  co-operating  wheel,  lifted  out  of  the  truck  and 
placed  between  the  centres  of  a  lathe,  the  load  upon  the  brake  shoe 
accurately  measured,  and  the  shoe  held  from  movement  around  the 
wheel  by  a  dynamo-meter.  Every  precaution  was  taken  to  avoid 
handling  the  periphery  of  the  wheel  or  the  face  of  the  brake  shoe, 
and  even  the  dust  was  left  upon  it  so  as  to  conform  as  nearly  as 
possible  to  the  normal  conditions  of  practice.  Tracing  our  180  lbs. 
application  to  the  brake  beam  with  allowance  for  loss  by  friction, 
we  have  3840  lbs.  applied  to  each  of  the  two  shoes,  which  upon  the 
chilled  surfaces  are  found  under  ordinary  circumstances  by  Table 
IV.  to  give  a  coefficient  of  about  12  per  cent.  This  would  give  a 
retarding  effect  of  460  lbs.,  which  is  less  than  one-third  that  easily 
obtainable  were  the  power  needful  for  its  application  at  hand. 
The  coefficient  under  these  conditions  would  have  been  about  37 
per  cent,  to  realize  anything  like  the  total  value  of  the  retarding 
effect  of  the  wheel.  This  under  conditions  of  chilled  and  glazed 
surface  is  entirely  out  of  the  question,  showing  at  once  the  necessity 
of  power  in  the  application  of  brakes  if  anything  like  their  full  value 
and  use  is  to  be  obtained.  This  is  also  amply  borne  out  in  prac- 
tice, as  those  who  have  tested  this  point  well  know,  that  under 
ordinary  applications  it  is  next  to  impossible  to  slip  the  wheels  of 
a  motor  car  by  the  hand  brake. 

In  the  electric  brake,  on  the  other  hand,  the  fact  that  the  truck 
parts  are  not  bound  up  and  locked  into  a  solid  mass  by  the  enor- 
mous pressures  of  the  heavy  break  levers  and  shoes,  is  found  to  pre- 
vent racking  and  straining  the  truck  as  well  as  jumping  the  track 
and  curves  when  the  breakes  are  set.  The  axles  and  truck  parts 
are  perfectly  free  for  easy  and  normal  movement  even  when  the 
brake  is  exerting  its  full  power.  Great  reduction  of  wear  at  the 
pedestal  journals  is  also  found,  owing  to  entire  absence  of  all  of  the 
usual  heavy  pressures  of  the  brake  shoes.  We  can  all  see  that  by 
applying  adequate  power  and  control  to  the  wheel  -brake,  this  ele- 
ment of  the  equipment  may  be  raised  to  the  position  of  an  indispen- 
sable safeguard,  the  value  of  which  can  only  be  appreciated  as  its 
hitherto  undeveloped  resources  are  brought  out,  demonstrated  and 
rendered  simple  and  easy  of  application  and  control.  In  practice 
the  greatest  necessity  for  maximum  brake  application  exists  at  the 
higher  speeds.  From  Table  IV.  it  will  be  noticed  that  just  at  this 
point  the  failure  is  greatest,  the  coefficient  being  least,  increasing 
as  the  speed  decreases.  This  has  always  constituted  the  one  grave 
fault  of  the  air  brake  in  railway  service.  The  intensity  of  its  appli- 
cation should  be  greatest  when  the  speed  is  greatest,  and  decrease 


as  the  speed  drops  off.  As  v.'ill  be  shown  further  on,  this  point  has 
been  fully  covered  in  the  electric  brake,  which  is  the  first  time  that 
the  varying  application  has  ever  been  embodied  in  practice,  and 
especially  in  such  a  manner  as  to  perform  its  important  function 

automatically. 

A  plan,  especially  one  pertaining  to  electrical  matters,  after  having 
been  proven  mathematically  to  be  feasible,  is  far  from  being  realized. 
Many  are  the  practical  difficulties  to  be  surmounted  before  a  thorough 
commercial  or  anything  like  a  standard  apparatus  has  been  produced. 
Especially  is  this  true  in  the  electrical  field.  Many  subtle  influences 
and  energies  are  at  work  which  well  nigh  overwhelm  the  experi- 
menter. In  a  new  field  but  few  precedents  are  at  hand,  and  these 
are  apt  to  be  extremely  unreliable  and  in  the  nature  of  a  blind  leader 
of  the  blind.  The  practical  application  of  the  electric  brake,  al- 
though probably  no  exception  to  the  general  rule,  amply  illustrates 
the  wide  distance  to  be  spanned  between  the  conception  of  the  idea 
and  the  commercial  apparatus  itself.  I"or  years  the  writer  has  be- 
lieved that  electricity  was  vastly  preferable  to  any  other  force  for  the 
application  and  control  of  brakes.  Working  first  on  the  solution  of 
the  continuous  brake  problem  for  railway  trains,  he  built  his  first 
electric  brake  apparatus  in  '82,  and  has  studied  and  experimented 
on  the  problem  in  its  various  phases  almost  continuously  since  that 
date,  with  more  or  less  encouragement  in  line  of  substantia!  progress. 
As  to  its  application  to  electric  cars,  the  apparatus  was  successfully 
applied  on  some  double-truck  cars  in  Illinois,  one  of  these  cars 
weighing  as  much  as  12  tons.  The  first  of  this  apparatus,  similar  to 
that  shown  in  Fig.  5,  was  constructed  some  five  years  since.  This 
apparatus  has  been  constantly  undergoing  alterations  and  been  ex- 
perimented with,  until  for  the  past  eighteen  months  a  constantly' 
increasing  number  of  electric  cars,  equipped  with  the  electric  brake 
apparatus,  have  been  in  regular  service,  some  of  these  cars  running 
with  change  of  motormen  on  each  of  13  daily  trips,  the  same  motor- 
man  having  the  car  once  in  about  three  days,  making  it  impossible 
for  the  men  to  become  familiar  with  the  operation  of  the  brake. 
During  this  time  one  car  has  made  upwards  of  70,000  miles,  hauling 
a  trailer  about  48,000  miles,  during  some  special  weeks  of  tests 
making  from  178  to  220  miles  daily.  It  is  only  under  such  rigorous 
conditions  of  actual  operation  that  rapid  progress  can  be  made  in 
reduction  to  practice.  All  machinery  and  apparatus  must  pass  this 
ordeal  successfully  before  it  can  be  brought  into  thorough  commer- 
cial shape. 

At  the  mention  of  electric  brakes,  the  engineer  at  once  admits  that 
they  should  be  entirely  feasible,  and  usually  adds  that  there  is  plenty 
of  electrical  energy  at  hand  from  the  central  station  to  retard  and 
control  as  well  as  propel  the  car.  This,  however,  is  not  the  method 
undertaken  by  the  writer.  To  employ  the  central  station  current 
for  operating  the  brakes  would  be  to  limit  very  materially  their  use- 
fulness and  certainty  of  operation.  The  braking  current,  although 
used  at  comparatively  infrequent  intervals,  and  then  only  for  a  short 
period,  should,  for  this  reason,  be  absolutely  certain  and  unfailing 
in  its  action,  and  not  subject  to  any  "heart  failure"  of  the  central 
station,  or  sudden  cessation  caused  by  the  opening  of  the  circuit 
breakers,  the  interruption  of  the  line,  the  flying  off  of  the  trolley, 
failure  of  the  fuse,  or  failure  at  other  more  or  less  vulnerable  points. 
The  electric  brake  under  discussion  has  been  operated  over  a  year 
on  equipment  upon  different  roads  from  electricity  generated  per  se, 
being  entirely  independent  of  the  trolley  connection,  the  braking 
current  not  being  derived  from  the  central  station,  but  produced  by 
the  power  of  the  moving  car,  which  power  it  is  desired  to  get  rid  of 
or  destroy.  The  brake  thus  operates  equally  well  with  the  trolley 
off,  and,  as  will  be  understood  from  the  following  description,  the 
trolley  current  has  nothing  at  all  to  do  with  the  car  while  the  brake 
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is  being  operated,  except  possibly  to  maintain  the  light  circuit.  The 
electric  brake  at  the  same  time  is  entirely  independent  of  the  hand 
brakes,  which  may  or  may  not  be  present  upon  the  equipment.  The 
braking  action  being  altogether  independent  of  the  ordinary  brake 
shoes,  it  is  not  found  necessary  to  employ  them  in  connection  with 
the  electric  brake,  although  in  the  earlier  forms  they  were  used,  and 
in  the  case  of  trail  cars,  especially  in  heavy  service  and  on  grades, 
some  engineers  prefer  to  use  them  at  the  present  time  in  connection 
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with  apparatus  such  as  shown  in  Fig.  5.  The  current  employed  by 
the  writer  for  operating  the  brakes  is  developed  by  automatically 
turning  the  motor  or  motors  into  generators.  As  these  are  driven 
■  forward  by  the  moving  car  they  develop  current  which  is  controlled 
as  to  intensity  by  the  starting  rheostat  of  the  car.  The  braking 
current  is  thus  produced  at  the  expense  of  the  mechanical  energy 
stored  up  in  the  moving  car,  which,  being  consumed,  causes  a  re- 
tardation and  final  stopping  of  the  mass  as  a  whole.  The  current 
so  generated  may  be  farthermore  led  through  a  brake  magnet  as 
above  seen,  to  apply  the  brake  shoes  ;  it  may  arrest  the  motion  of 
the  car  direct  by  magnetic  adhesion  or  develop  heavy  retarding  cur- 
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rents  in  the  moving  metallic  mass  by  magneto-induction.  When  an 
active  local  circuit  is  used,  the  latter  method  is  usually  employed 
for  reasons  which  will  be  made  more  apparent. 

In  ^developing  this  system  the  point  which  seemed  fraught  with 
the  most  difficulty,  and  which  has  finally  received  the  simplest 
solution  of  any  in  connection  with  the  problem,  was  that  of  obtain- 
ing always  and  with  absolute  certainty  sufficient  current  at  the 
lowest  speeds  without  the  aid  of  the  trolley  current.  Teaser  coils 
were  at  intervals  resorted  to,  maintaining  connection  with  the 
trolley  circuit.  "  Artificial  teasers"  were  also  used,  being  a  device 
by  means  of  which  the  trolley  circuit  was  entirely  done  away  with, 
and  which  worked  well.  Observations  made  from  time  to  time  in 
connection  with  these  experiments  led  to  an  exhaustive  investiga- 
tion of  residual  magnetism,  in  consequence  of  which  structural 
means  were  adopted  to  utilize  to  the  full  the  residual  magnetism  of 
the  motor.  This  supply  is  constantly  being  renewed  with  every 
energizing  of  the  car.  This  method  was  found  to  be  the  simplest  as 
well  as  the  most  effective.  Th£  connections,  and  in  fact  the  whole 
arrangement  of  the  electric  brake  upon  the  car,  is  extremely  simple. 
This  is  shown  by  the  fact  that  only  one  small  wire  extra  needs  to  be 
run  to  the  controller  in  addition  to  the  ordinary  wiring  of  the 
standard  equipment  without  the  electric  brake.  The 
certainty  of  operation  is  evinced  by  the  fact  that  at 
the  present  writing  over  150  of  the  equipments 
have  been  placed,  which  are  making  upwards  of 
ten  thousand  miles  daily  in  regular  service. 

Early  in  the  experimentation  a  phenomenon  was 
observed  in  reference  to  the  persistence  of  the  cur- 
rent even  after  the  motor  had  stopped.  This  is 
due  to  the  slow  action  of  the  decreasing  magneti- 
zation, taken  together  with  the  reaction  or  self- 
induction  effect  of  the  fields  and  any  brake  coil  or 
coils  that  may  be  in  the  circuit.  The  movement 
of  the  magnetic  lines,  which  persists  after,  and  in 
fact  long  after,  the  motion  of  the  motor  has  ceased, 
generates  potential.  In  many  instances  it  is  pos- 
sible to  draw  an  arc  from  the  rupture  of  the  brake 
circuit  one  second  after  the  motion  has  ceased, 
showing  the  presence  of  current  in  the  local  circuit 
Diagram  Fig.  6  has  been  developed  from  the  aver- 
age stop  to  show  the  curve  of  current  in  reference 
to  the  motion,  the  black  lines  indicating  the  period 
of  motion  during  the  application  of  the  brake,  and 
the  curve  indicating  the  current  intensity  and  its 
duration.  The  current  flowing  after  motion  ceases, 
though  small,  is  found  exceedingly  useful  in  hold- 
ing the  car  from  starting  to  move,  even  on  quite 
a  heavy  grade,  as  only  a  small  quantity  of  energy 
added  to  the  already  great  friction  of  quiescence 
will  prevent  the  car  from  starting.  This  persis- 
tency of  current  is  also  found  useful  to  kill  or 
destroy  the  magnetism  of  the  brake  magnet,  in 
case  it  is  desired  to  suddenly  move  the  car 
forward  again.  The  tendency  on  the  part  of 
the  windings  at  the  moment  of  rupture  to  generate  an  opposing 
electro-motive  force  tends  to  suddenly  free  the  magnet  from  its  face, 
a  purely  accidental  feature,  which  is  of  great  value  and  utility  in 
this  connection.  The  wonderful  energy  of  the  withdrawal  of  the 
lines  of  feree,  being  in  its  manifestation  a  phenomenon  of  magnetic 
viscosity,  is  illustrated  by  the  following  fact :  With  a  perfectly  dry 
track  a  great  force  is  required  to  shear  the  adhesion  and  start  the 


wheels  slipping.  A  car  going  down  a  grade  under  these  conditions 
where  no  brake  magnets  are  present,  will,  with  a  sudden  application 
of  the  electric  brake,  generate  sufficient  current  to  not  only  arrest 
the  motion  of  the  wheels,  but  start  them  going  in  the  opposite 
direction,  the  reverse  motion  being  maintained  through  an  interval 
truly  remarkable,  in  some  instances  running  as  high  as  1^  seconds. 
It  will  be  borne  in  mind  that  all  the  above  phenomena  are  entirely 
independent  of  the  central  station  current,  the  trolley  connection 
having  been  severed  before  the  brake  is  applied. 

The  current  required  to  be  developed  to  stop  a  car  when  no  other 
breaking  apparatus  is  used,  is  found  to  be  only  a  fraction  of  that 
required  to  accelerate  the  car  in  the  same 
interval.  This  may  be  easily  illustrated 
by  the  Imes  in  diagram  figure  7,  A  being 
the  electrical  energy  applied  in  a  given 
acceleration ;  B  the  resulting  mechanical 
energy  stored  in  the  car  after  deducting 
all  wastes  in  the  motor  and  between  the 
motor  and  the  momentum  ;  C  the  average 
mechanical  energy  in  the  car  at  the  time 
of  applying  the  brake  ;  D  being  the  electri- 
cal energy  required  to  be  developed  for 
retardation  after  the  efficiency  losses  have 
all  been  provided  for  out  of  the  quantity 
C.  Thus  it  will  be  seen  that  the  so-called 
efficiency  losses  act  in  a  two-fold  sense,  be- 
tween A  and  B  and  between  C  and  D,  to 
reduce  the  amount  of  current  required  to 
be  generated  for  braking  purposes. 

As  to  the  effect  of  the  electric  brake  on 
the  total  temperature  of  the  motor,  the 
following  experiments  were  made.  A  car 
and  trailer  were  operated  over  the  line  in 
regular  service  41 . 1  miles  without  the  brake. 
The  temperature  of  the  atmosphere  was 
noted  every  half  hour  during  the  test,  and 
the  temperature  carefully  taken  of  all  parts 
of  the  motor  at  the  end  of  the  run.  The 
succeeding  day  a  similar  run  was  made  with 
the  same  trailer  over  the  same  track  and  in 
the  same  length  of  time,  but  with  the  elec- 
tric brake  in  use,  braking  direct  on  the  sim- 
ple local  circuit  without  brake  magnets.  The 
difference  in  the  average  atmospheric  temperatures  during  the  two 
days  was  6J  degrees,  and  the  difference  in  the  average  temperature 
of  the  motor  parts  was  7  degrees,  making  only  a  difference  of  one- 
half  of  one  degree  Centigrade  as  the  total  increase  of  temperature 
from  the  use  of  the  brake.  Observations  in  reference  to  the  heat  in 
the  rheostat  were  made,  although  no  temperatures  were  taken,  and 
no  difference  could  be  observed  in  reference  to  the  heating  of  this 
portion  of  the  equipment.  The  explanation  will  be  found  in  the 
comparatively  small  amount  of  current  as  seen  above,  and  the  rela- 
tive infrequency  of  its  application  and  short  duration  at  the  time  of 
each  application.  ^ 
been  taken  : 


The  following  wattmeter  readings  have  also 
1st  trip.       2nd  trip,  trailer. 


Reading  of  wattmeter,  leaving  Lake 

View   

Reading  of  wattmeter,  end  of  round 

trip   392,542.25 

Number  of  full  stops  

Number  of  slow-ups   

Time   

Difference  in  reading  


392,538.9 


55 
42 
1:40 

3.35 


392,542.25 

392,547.1 
53 
37 
1:35 

4.85 


iMG.  13. 

Constant  of  wattmeter  equals  "  22  ",  total  watts  both  trips,f,180.4 
Diagram  No.  8  indicates  the  connection  of  the  wattmeter  in  the 
circuit. 

Automatic  resistances  were  even  at  one  time  used  in  the  endeavor 
to  relieve  the  motorman  of  all  responsibility  in  connection  with  the 
control  in  applying  the  brake,  but  superlative  simplicity  was  found 
to  be  much  more  desirable  than  the  superlatively  automatic,  and 
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the  automatic  devices  were  seen  to  be  entirely  unnecessary,  the 
apparatus  as  at  present  constructed  being  of  great  simplicity. 

The  diagram  of  the  braking  current  in  Fig.  (i  shows  the  automatic 
decrease  in  the  intensity  of  the  brake  application  so  desirable  with 
the  decreasing  speed  referred  to  above.  As  the  speed  decreases  the 
generator  runs  more  slowly  and  consequently  produces  less  and  less 
current. 

With  this  style  of  brake  the  life  of  the  wheels  is  increased  from 
two  to  three-fold,  thus  affording  a  saving  in  the  item  next  in  cost  to 
the  electric  maintenance  itself,  to  say  nothing  of  the  entire  saving 
in  brake  shoes.  This  is  emphasized  by  the  fact  that  the  brake  shoes 
are  being  constantly  besmeared  with  sand  and  grit  thrown  from  the 
wheels,  and  when  in  this  condition,  they  are  brought  against  the 
wheels  with  the  tremendous  pressures  noted  above.  A  better  method 
could  hardly  be  devised  for  reducing  both  wheel  and  shoe.  We 
little  realize  the  great  number  of  brake  applications  necessary  in  a 
day's  run.  Careful  record  has  been  kept  of  this  point,  giving  in 
three  days  an  average  of  1377  brake  applications  for  a  run  of  about 
164  miles. 

Another  interesting  feature  in  this  connection  is  that  a  flat  wheel 
from  skidding  is  an  impossibility.  It  will  readily  be  seen  that  should 
the  wheels  stop,  the  generator  connected  with  the  axles  ceases  to 
produce  current,  and  none  therefore  exists  to  farther  apply  the 
brake,  and  though  they  may  be  sliding  forward  on  the  rail,  yet  the 
wheels  continue  to  rotate  more  or  less  and  constantly  present  new 
surfaces  for  the  sliding  contact. 

The  braking  action  is  two-fold  and  is  especially  efficient.  The 
rotating  armature  of  the  motor,  instead  of  tugging  ahead  by  its 
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momentum,  is  itself  pulling  back  and  more  or  less  powerfully  brak- 
ing the  car  through  the  gears  by  the  retarding  effort  of  the  magnet- 
ism of  its  field  while  generating  the  braking  current.  The  power 
required  therefore  to  perform  this  work  is  taken  from  energy  of  the 
moving  car  which  it  is  desired  to  destroy  ;  not  only  is  the  car  thus 
retarded,  but  the  electric  brakes  arrest  the  motion  of  the  wheels 
direct  with  a  force  that  is  remarkably  powerful  and  under  perfect 
control  of  the  motorman. 

Two  forms  of  braking  magnets  are  used,  one  for  winding  up  a 
brake  chain  usually  employed  in  connection  with  the  trailer,  shown 
in  Fig.  5,  and  another  for  directly  arresting  the  motion  of  the  axles, 
one  magnet  only  being  used  in  connection  with  each  axle,  as  shown 
in  Figs.  9,  10  and  11.  These  magnets  are  truck  mounted,  not  an 
ounce  of  their  weight  being  directly  on  the  axle,  and  are  so  support- 
ed that  their  gravity  acts  to  automatically  retract  them  away  from 
the  braking  face,  see  Figs.  11  and  12,  the  latter  showing  the  link 
standing  out  of  the  vertical.  The  brake  face  is  automatically  lubri- 
cated to  a  slight  degree,  receives  a  high  polish,  and  does  not  cut  or 
rapidly  wear.  The  brake  is  noiseless  in  its  operation.  It  will  be 
seen  from  the  cuts  that  inasmuch  as  it  does  not  revolve  no  commu- 
tating  or  contact  device  is  necessary.  Its  crescent  form  accomplishes 
important  technical  functions  and  also  eliminates  the  necessity  of 
pulling  off  a  wheel  for  its  attachment,  removal  or  inspection.  The 
brake  is  shown  in  position  on  truck'in  Fig.  13.  Its  face  is  solii! 
broken  tnetal i'y/ith'no'grooves  or  interstices  for  catching  grit  or  sand, 


which  in  part  explains  the  absence  of  wear  above  referred  to  The 
brake  magnet  is  practically  indestructible,  a  few  turns  of  stout  wire 
constituting  its  one  coil  entirely  enclosed  and  sealed  in  metal.  No 
harm  nor  moisture  can  reach  it.  As  to  moisture,  it  is  immaterial, 
as  the  electromotive  force  at  which  it  works  is  extremely  small, 
seldom  reaching  six  volts.  The  lubricator  for  the  brake  is  dry,  not 
sticky  or  adhesive,  and  does  not  gather  sand  or  dirt  and  retain  it 
upon  the  braking  face.  No  mechanical  pressures  whatever  are  em- 
ployed to  arrest  the  car,  and  hence  no  strain  or  shoulder  wear  comes 
upon  the  journals.    In  constructing  the  brake  magnets  their  proper- 


I 


Fig.  15. 


tions  and  the  arrangement  of  the  magnetic  circuits  received  consid- 
erable study.  It  was  during  some  preliminary  experiments  that  an 
unexpected  phenomenon  was  noticed,  namely,  that  the  retarding 
effect  when  speed  is  an  element,  is  very  much  more  than  would  have 
been  expected  from  the  coefficient  of  friction  due  to  magnetic 
attraction  or  adhesion,  this  latter  being  a  known  and  definite  quan- 
tity. Farther  experiment,  made  to  ascertain  the  cause,  showed  it  to 
be  due  to  Foucault  or  Eddy  currents  set  up  in  the  masses.  The 
conditions  and  structure  of  the  brake  magnet  were  therefore  varied 
in  a  number  of  particulars,  especially  such  as  would  be  expected  to 
give  the  greatest  result  in  Foucault  currents  produced.  The  result 
was  immediately  successful.  It  was  found  that  the  retarding  effect 
of  the  brake  magnet  is  due  very  much  more  to  the  generation  of 


Fig  16. 


these  currents  than  to  the  direct  eflfect  of  the  coefficient  of  friction 
resulting  from  direct  magnetic  adhesion,  the  amount  of  which  I  find 
can  be  relied  upon  accurately  when  employed  by  itself.  Some  of 
the  forms  of  brake  magnets  experimented  with  were  provided  with 
numerous  poles  of  opposite  polarity  which  were  worked  upon 
three  different  kinds  of  armature,  two  of  which  had  radial  teeth  of 
different  number  relative  to  those  in  the  magnet,  and  one  being  a 
plain  disk  armature.  The  toothed  armature,  while  it  causes  a  series 
of  sudden  jerks  and  is  also  unsatisfactory  in  the  total  retardation 
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resulting  from  a  given  input,  is  found  also  upon  rupture  of  the  mag- 
netic circuit  to  impart  to  the  magnet  coil  certain  counter  electro- 
motive-forces which  materially  cut  down  the  current  supply  and 
thus  the  capacity  of  the  device.  A  magnet  formed  of  a  continuous 
disk  whh  an  annular  groove  sunk  in  its  face,  is  found  to  give  very 
satisfactory  results,  but  is  much  heavier  and  requires  an  armature 
twice  as  heavy  for  a  given  number  of  lines  than  the  double  circuit 
magnet  shown  in  the  figures.  Furthermore,  the  relative  rotation 
between  such  a  magnet  and  its  armature  affords  no  point  in  the 
masses  where  the  lines  are  interrupted  or  changed,  and  the  Foucault 
currents,  or  reactionary  effect  set  up,  is  very  much  inferior  to  those 
in  a  magnet  where  a  gap  or  cessation  of  magnetic  stress  is  easily 
produced.  As  a  result  of  these  investigations  the  crescent  form 
shown  in  the  figures  has  been  adopted,  the  opening  in  the  crescent, 
giving  the  effect  referred  to,  as  well  as  affording  an  excellent  method 
of  attachment  and  removal  of  the  brake  magnet,  and  at  the  same 
time  supplying  a  gap  for  easily  reaching  the  face  for  inspection  and 
lubrication.  A  lubricator,  see  Figs.  9  and  10,  is  shown  as  occupying 
this  space.  The  belief  that  the  extra  retarding  phenomenon  is 
that  of  Foucault  or  other  eddy  currents,  is  borne  out  by  the  fact 
that  a  conducting  lubricant,  such  as  graphite,  is  found  to  consider- 
ably increase  the  effect,  also  metal  filling  between  the  polar  faces  is 
almost  indispensable  for  the  best  results,  while  at  the  same  time 
effectually  protecting  the  coil  from  all  damage.  These  observations 
would  seem  to  indicate  that  the  eddy  currents,  however  produced, 
circulate  in  both  masses  near  the  surface  and  traverse  back  and 
forth  across  the  air  gap  whenever  ample  provision  is  made  to  allow 
them  so  to  do.  The  practical  value  of  the  combined  action  of  all 
these  forces  in  increasing  the  retarding  effect  results  in  necessitating 
but  a  small  magnet  and  a  smaller  current  expenditure  considering 
the  work  performed. 

TABLE  V. 


"  A." 

"  B. 

Pull  due  to  magnetic  ad- 

Pull on  brake  chain 

Amperes. 

Volts. 

hesion  or  traction  fric- 

obtained 

tion  coefficient  io"h. 

Graphite  lubrication. 

5 

1 

7.6  lbs. 

125  lbs. 

9 

1.8 

18.3 

300 

9.5 

1.9 

36.4 

608 

15 

3 

121 

1976 

16 

3.2 

149 

2432 

20 

4 

158.4 

2584 

23 

4.6 

167 

2736 

25 

6 

186 

3040 

31 

6.2 

207 

3385 

35 

7 

213 

3490 

B5.5 

7.3 

214 

3500 

41 

8.5 

223 

3650 

The  assumed  values  are  based  on  a  traction  of  28.26  lbs.  per  square 
inch  for  45,000  lines  per  square  inch,  being  the  assumed  values  at 
the  knee  of  the  curve  easily  recognized  as  occurring  between  16  and 
20  amperes  in  the  table. 

By  reference  to  Table  V.  the  result  in  retardation  gained  through 
the  eddy  or  other  currents  may  be  plainly  seen,  column  "  A  "  indi- 
cating the  retarding  effect  which  should  be  expected  from  a  friction 


Fig.  17. 


coefficient  of  10%  between  the  lubricated  surfaces  due  to  magnetic 
traction  of  the  lines  actually  circulating;  and  column  "B"  indi- 
cating the  values  of  retardation  actually  obtained  on  the  dynamo- 
meter. 

That  the  important  position  and  trying  circumstances  under 
which  the  motorman  often  labors  are  appreciated,  may  be  seen  by 
the  space  devoted  to  it  in  the  daily  press.  An  editorial  in. an  even- 
ing paper  reads  thus  : 

"One  trembles  to  think  what  consequences  may  follow  if  a 
motorman  gets  rattled  or  has  a  fainting  fit  when  trying  to  wind  up 
his  hand  brake  in  time.  Muscles  grow  weary  and  relax  at  a  ciitical 
time.  Even  when  a  man  is  in  fine  working  condition,  the  strain 
upon  him  is  severe  when  compelled  to  handle  the  grip  lever  or 
current  controller  and  hand  brake  simultaneously." 

As  to  the  arrangement  for  application  and  control  of  the  brake 
by  the  motorman,  about  a  year  ago  the  following  appeared  from  the 
hand  of  the  writer  : 

"Considering  the  inexperience  of  the  operator  and  the  responsi- 
bility which  at  times  well  nigh  overwhelms  him,  I  think  that,  as 
engineers,  we  should  be  willing  to  set  a  very  high  mark  to  be 


attained  in  the  ideal  brake  for  electric  street  railway  service, 
namely,  the  use  of  but  a  single  controllitig  handle  for  everything ; 
starting,  accelerating,  retarding  and  braking,  the  trailer  or  trailers 
and  all.  Let  the  motorman  have  nothing  to  think  of  except  one 
handle,  and  two-thirds  of  the  accidents  now  occurring  will  be  pre- 
vented. Let  this  handle  require  no  more  exertion  in  its  operation 
than  the  present  controlling  handle.  Let  the  motorman  fulfil  his 
function  with  as  little  physical  exertion  as  possible  ;  he  will  then 
have  a  greater  reserve  for  mental  application  when  necessary.  A 
motorman  required  to  exert  an  enormous  amount  of  brute  force, 
constantly  grinding  at  the  brake,  has  but  little  left  to  apply  in  case 
of  emergency.  I  agree  with  a  prominent  writer  on  this  subject, 
where  he  says  that  a  multiplicity  of  handles  is  fatal  in  time  of 
emergency." 

At  the  time  the  above  was  written,  equipments  controlled  as 
therein  set  forth,  namely,  by  the  use  of  a  single  controlling  handle 
for  everything,  had  been  in  operation  for  upwards  of  a  year.  The 
methods  employed  for  accomplishing  this  have  been  varied,  but  the 
form  most  in  use  at  the  present  time  is  that  shown  in  Fig.  14,  where 
the  resistance  contacts  are  employed  in  a  two-fold  manner;  the 
controller  handle  is  made  to  operate  back  and  forth  over  the  same 
contacts  for  controlling  both  the  application  of  the  current  to  the 
motor  and  braking  the  car.  A  self-correcting  and  interlocking 
device  is  also  provided,  shown  at  "A  A,"  Fig.  15,  so  if  the  motor- 
man  does  not  throw  the  handle  clear  over,  the  transformation  is 
completed  automatically  before  the  movement  of  the  lever  can 
reach  the  operating  contacts. 

At  one  point,  where  a  number  of  equipments  were  started  last 
summer,  a  newspaper  correspondent  described  the  operation  of  the 
brake  as  follows : 

"  The  connecting  beam  was  taken  from  the  trolley  wire  several 
times,  and  the  car  brought  to  a  sudden  stop  with  the  electric  brake 
alone,  within  three-quarters  of  a  car  length.  And  it  was  not  a 
sharp,  jerky  stop,  but  something  as  if  the  car  had  run  into  a  big 
feather  tick." 

The  smoothness  of  even  a  sudden  stop  by  the  electric  brake  is 
quite  aptly  described  by  this  droll  statement.  It  seems  as  though 
the  car  was  running  into  an  air  cushion. 

It  will  thus  be  seen  that  the  brake  is  automatic  and  does  its  work 
without  any  special  act  or  even  the  knowledge  of  the  motorman. 
He  simply  "  works  a  single  handle  "  back  and  forth,  and  electricity 
"  does  the  rest."  Suppose  the  motorman  wishes  to  stop  his  car,  he 
turns  off  the  current  by  simply  swinging  the  lever  over  to  the 
right.  This  operation  is  made  to  automatically  convert  the  motor 
into  a  special  dynamo  for  generating  currents  at  very  low  speeds, 
and  also  simultaneously  to  cut  off  all  connection  with  the  trolley 
current.  The  brakes  are  then  applied  by  simply  swinging  the 
handle  back  over  the  path  it  has  just  traversed;  the  farther  it  is 
swung  to  the  left  the  stronger  the  brakes  are  applied.  The  act  of 
releasing  or  letting  off  the  brakes  again  automatically  re-establishes 
connection  with  the  trolley  and  re-converts  the  dynamo  into  a 
motor.  Fig.  16  shows  the  switches  used  in  part  for  the  conversion 
of  the  motor,  and  also  the  finger  "F"  mounted  upon  the  lever 
forming  a  part  of  the  alternate  stroke  operating  device.  The 
trolley  brake-switch  "  B  "  is  shown  open  in  Fig.  1-5^  and  closed,  with 
dimensions,  in  Fig.  17.  The  same  rheostat  and  contacts  are  em- 
ployed to  control  the  motor  while  running  the  car  and  also  to  con- 
trol the  slight  amount  of  current  generated  by  the  transformed 
dynamo  which  is  sufficient  to  brake  the  train. 
^  The  motorman  cannot  turn  on  the  current  before  the  brakes  have 
been  released,  nor  can  he  apply  the  brakes  before  the  current  has 
been  turned  off.  This  is  a  result  of  construction,  and  constitutes  a 
feature  of  merit  in  the  new  electric  brake,  effecting  an  economy  in 
current  and  a  saving  in  wear  and  tear.  Freeing  the  conductor 
of  all  care  in  this  connection,  and  leaving  the  running  and  especi- 
ally the  braking  of  the  train,  including  trailer  or  trailers  and  all, 
.  solely  in  the  hands  of  the  motorman — by  placing  at  his  command  a 
power  with  which  he  may  with  the  utmost  ease  accomplish  his 
task — constitutes  an  important  advance  in  the  art  of  control  of 
electric  railway  equipment. 

It  has  been  found  that  the  electric  brake  is  practically  incapable 
of  abuse  by  the  motorman — an  advantage  which  never  before  has 
been  attained  in  any  power  brake — from  the  fact  above  named, 
that  no  amount  of  over-application  can  cause  flattening  of  the 
wheels  or  any  harm  whatever  to  any  part  of  the  equipment  through 
locking  and  skidding  of  the  wheels. 

The  application  of  the  brake,  its  regulation  and  also  the  running 
of  the  car,  all  by  a  single  operating  handle,  is  a  result  that  has  only 
been  accomplished  by  the  severest  application.  It  has  involved 
much  pioneer  work  and  been  rendered  possible  through  the  use  of 
new  mechanical  movements  original  with  the  writer.  The  principal 
moving  parts  are  simple  and  durable,  being  only  two  in  number. 
The  arrangement  may  be  easily  seen  in  the  controller  and  parts 
exhibited,  as  well  as  in  Figs.  15,  16  and  17.  The  various  portions 
of  the  controller' have  been  subjected  to  the  severest  tests  possible, 
one  test  made  in  1893  consisting  in  518,700  consecutive  brake  appli- 
cations without  appreciable  wear,  the  parts  being  in  regular  service 
at  the  present  time.  An  indicator  at  the  right  side  of  the  controller 
at  the  top  (see  I,  Figs.  14  and  15)  shows  when  the  controller  is  in 
condition  for  brake  or  is  being  so  used. 

Operating  the  brake  in  this  manner,  it  will  at  once  be  seen  that 
the  system  is  one  of  the  utmost  certainty  of  operation,  surer  even 
than  the  hand  brake,  air  or  other  power  brake,  from  the  fact  that 
every  time  the  car  runs,  the  motor,  which  is  depended  on  for  the 
braking  action,  receives  a  test,  and  its  fitness  and  capacity  for  the 
next  brake  application  is  constantly  being  demonstrated.  On  the 
other  hand,  the  motorman  never  knows  whether  his  hand  brake  is 
sure  to  operate  when  called  upon  for  the  next  application.  An 
accident  came  under  the  observation  of  the  writer  on  Case  avenue 
hill  in  Cleveland.  Here  the  last  hand  brake  application  was  suc- 
cessful in  every  way,  but  before  the  brake  was  called  into  action 
again  a  nut  dropped  off  from  a  brake  rod  upon  the  truck,  rendering 
the  brake  useless.  The  motorman  continued  to  wind  on  his  brake 
staff,  and  before  he  realized  what  the  trouble  was,  his  car  was  going 
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at  a  tremendous  speed  into  a  short  curve  at  the  foot  of  the  hill. 
There  were  a  number  of  casualties  and  also  six  demands  for  damages 
as  a  result.  With  the  air  or  other  power  brake  this  liability  to  fail- 
ure is  increased  in  direct  proportion  to  the  complexity  and  number 
of  parts. 

The  advantages  found  to  result  from  the  practical  use  of  the 
electric  brake,  as  compared  with  former  brake  systems,  its  qualities 
as  an  accident  preventer,  as  well  as  its  general  commercial  value, 
may  be  recapitulated  as  follows  : 

1.  The  certainty  of  its  operation. 

2.  The  enormous  power  at  instant  command  and  under  perfect 
control. 

3.  The  absence  of  all  power  absorption  at  moneyed  cost  from  the 
central  station. 

4.  Its  high  efificiency,  being  far  superior  to  compressed  air ;  amply 
proven  in  numberless  instances  where  electricity  has  replaced  air. 
(The  air  requires  a  direct  application  of  energy,  amounting  to  an 
immense  aggregate  power-absorption  during  the  day  from  the 
central  station  ;  the  working  parts  of  the  air  machinery  are  attached 
to  the  car  axles  and  require  a  large  quantity  of  energy,  not  only 
while  compressing  but  at  other  times  as  well.) 

5.  Its  extreme  simplicity. 

6.  Observed  saving  in  wheels  two  to  three-fold. 

7.  Entire  saving  in  brake  shoes. 

8.  Lubrication  of  brake  face,  practically  no  wear — either  wheel 
or  magnet.  ! 

9.  Absolute  silence  of  operation  and  release.  (No  hissing  to 
frighten  horses  on  streets.)  j 

10.  The  low  electro-motive  force  at  which  it  operates. 

11.  The  ease  of  its  application  and  control. 

12.  Conserving  strength  and  prolonging  the  usefulness  and  life  of 
the  motormen. 

13.  The  smoothness  of  its  operation. 

14.  Cannot  cause  fiat  wheels. 


MUNICIPAL  ELECTRIC  LIGHTING. 

By  E.  Carl  Breithaupt. 

The  question  of  how  industries  that  are  to  a  greater  or 
lesser  degree  carried  on  for  the  accommodation  and  benefit  of 
the  general  public,  can  be  conducted  to  the  best  advantage,  has 
always  been  one  of  national  economic  import,  and  the  idea  that 
they  shou'd  be  owned  and  operated  by  the  public  body  cor- 
porate is  not  altogether  a  new  one. 

The  principle  is  enunciated  by  economists  that  industries  of 
this  nature,  such  as  transportation,  the  transmission  of  intelli- 
gence, the  supply  of  water,  and  of  artificial  light,  are  monopolies 
inherently  and  essentially  ;  they  are  therefore  classed  as  natural 
monopolies.  All  of  these  industries  are  primarily  under  the 
control  of  the  State,  and  for  this  reason,  it  is  claimed,  they  should 
be  owned  and  operated  by  the  Government. 

The  advantages  claimed  for  such  ownership  are  that  the  work 
would  be  more  economically  performed,  the  margin  of  profit 
which  a  private  company  derives  from  the  business  being  saved 
to  the  public  treasury,  and  that  the  service  rendered  would  be 
a  more  efficient  one.  Moreover,  it  is  held,  that  private  owner- 
ship of  these  industries  encourages  corruption,  particularly 
among  legislative  bodies,  and  that  under  government  ownership 
this  would  be  done  away  with.  To  the  public  mind  the  word 
monopoly  conveys  the  idea  of  an  autocratic  power  which  leads 
to  abuse  of  privileges  and  advantages  enjoyed,  and  consequent 
abnormal  returns  on  capital  invested.  Prof.  Richard  T.  Ely,  of 
the  University  of  Wisconsin,  holds  that  private  monopoly  is  a 
menace  to  the  public,  and  that  men  are  not  good  enough  to  be 
entrusted  with  such  a  despotism  as  that  which  monopoly  confers. 

It  is  the  purpose  of  this  paper  to  consider  the  question  of  gov- 
ernment ownership  of  natural  monopolies  only  in  so  far  as  it 
concerns  works  for  the  supply  of  artificial  light,  and  particularly 
such  as  is  wholly  for  the  public  use,  viz.,  the  lighting  of  streets 
and  public  buildings. 

It  is  proposed  that  these  works  be  owned  and  operated  by  the 
Municipal  Corporation,  and  many  cities  and  towns  have  been 
considering  the  advisability  of  the  plan.  The  question  has  been 
hotly  argued  on  both  sides,  and  it  is  to  be  regretted  that  these 
discussions  are  not  always  conducted  in  a  fair-minded,  liberal 
manner.  Arguments  advanced  by  men  interested  in  private 
lighting  companies  are  denounced  by  their  opponents  as  pre- 
judiced opinions  ;  the  cry  of  "  Monopolist"  is  raised  to  enlist 
public  favor  on  the  side  of  municipal  ownership,  and  the  same 
offence  is  thus  committed  as  is  charged.  It  is  but  natural  that 
persons  having  capital  invested  in  any  particular  enterprise 
should  strive  to  protect  their  investments,  especially  in  a  case  of 
so  serious  a  nature  where  the  threatened  danger  means  inevitable 
destruction.  On  the  other  hand  there  is  much  to  show  that  the 
arguments  put  forth  by  the  advocates  of  municipal  ownership 
are  not  always  inspired  by  pure  and  unselfish  motives.  If  these 
discussions  are  to  accomplish  any  good  the  opinions  advanced 
by  either  side  must  be  honest  and  unbiassed,  and  above  all  the 
facts  and  figures  cited  must  be  truthful,  for  the  outcome  of  the 
case  really  hinges  thereon. 

The  burden  of  proof  lies  with  the  advocates  of  municipal 
ownership,  and  the  arguments  in  favor  of  their  claim  are  identi- 
cal with  those  of  the  complete  scheme  of  government  ownership. 

Can  a  Municipal  Corporation  perform  its  own  lighting  service 
che^er  than  a  private  company  can  supply  it  ?  Figures  are 
given  showing  the  cost  of  the  service  where  the  plant  is  owned 
and  operated  by  the  municipality,  and  estimates  are  made  on 
the  cost  of  building  and  operating  proposed  plants,  nearly  all  of 
which  are  so  surprisingly  low  that  they  must  at  once  arouse 


suspicion  in  the  minds  of  thoughtful  men.  According  to  these 
reports  the  cost  of  public  lighting,  where  it  is  done  by  the  muni- 
cipality, averages  about  one-half  of  the  price  usually  paid  to  pri- 
vate companies.  One  town  in  Illinois  having  120 electric  lamps 
on  its  streets,  even  reports  that  these  cost  nothing,  that  the  ex- 
penses of  operating  are  all  paid  by  the  profit  received  from 
commercial  lighting.  It  is  a  significant  fact,  however,  that  these 
figures  rarely  represent  the  actual  total  cost.  There  is  a  ten- 
dency on  the  part  of  the  advocates  of  municipal  ownership  to 
underestimate  or  entirely  ignore  any  items  which  are  not  cash 
actually  paid  out,  such  as  depreciation  in  value  of  plant  due  to 
wear  and  tear,  and  to  the  fact  that  new  and  improved  apparatus 
and  methods  are  constantly  coming  into  use.  interest  on  acpital 
invested,  insurance,  taxes,  and  in  some  cases  water  supply.  The 
town  treasurer's  statement  of  expenditures  incurred  in  operation 
is  often  the  only  outlay  considered,  and  even  this  maybe  incom- 
plete since  municipal  authorities  do  not  always  analyze  accounts 
so  as  to  show  a  full  statement  for  each  department.  Insurance 
and  similar  expenses  may  be  debited  to  separate  ledger  accounts 
and  not  appear  at  all  in  the  statement  of  a  particular  depart- 
ment. Other  items  are  charged  to  the  department  where  they 
belong,  but  under  the  wrong  heading.  As  a  case  in  point,  we 
may  cite  the  financial  statement  of  Toronto  Junction  for  1893. 
Under  receipts  and  disbursements  authorized  by  by-laws  for 
issuing  debentures  on  account  of  electric  light  construction,  we 
we  find  an  item  for  rebuilding  engine  bed  of  $162.93.  This  was 
a  repair  and  properly  belongs  to  maintenance. 

Now,  it  is  plainly  unfair  to  compare  such  figures  with  those 
paid  to  private  companies  and  say  that  a  municipality  operating 
its  own  plant  saves  the  difference.  To  compare  results  intelli- 
gently we  must  agree  on  a  basis  of  comparison.  If  the  price 
paid  a  private  company  is  remunerative  to  them,  it  includes  de- 
preciation, interest,  insurance  and  taxes,  and  we  must  therefore 
debit  a  municipal  plant  therewith.  The  municipality  may  for  a 
number  of  years  persuade  itself  to  believe  that  these  expenses 
are  imaginary,  but  it  must  meet  them  in  the  end,  and  no  matter 
to  which  account  they  are  charged  they  are  incurred  by  the 
lighting  plant. 

Mr.  M.  J.  Francisco,  now  president  of  the  National  Electric 
Light  Association,  last  year  published  a  large  amount  of  data  on 
the  cost  of  street  lighting,  which  is  of  interest  in  this  connection. 
He  gives  figures  from  municipal  plants  scattered  over  nearly 
the  whole  territory  of  the  United  States,  and  computes  the  cost 
per  lamp,  adding  interest  depreciation,  insurance  and  taxes  ;  he 
states  that  the  original  reports  signed  by  the  city  officials  are  on 
file  and  open  to  inspection  by  any  person  who  may  desire  to  test 
the  accuracy  of  his  figures.  The  most  economical  station  cited 
is  Marshalltown,  Iowa,  where  64  lamps  of  1,200  nominal  c.p.  are 
lighted  300  nights  each  year  until  12  o'clock,  at  a  cost  of  $51.87 
per  lamp.  The  plant  is  run  in  connection  with  the  water  works 
and  the  cost  of  coal  and  labor  is  divided  between  the  two  de 
partments.  Of  these  76  plants  only  ten  show  a  cost  of  less  than 
$80.00  per  lamp  per  annum  ;  five  of  them  usmg  2,000  c.p.  lamps 
until  midnight  ;  one,  2,000  c.p.  lamps  until  2  o'clock  a.m.,  and 
four  using  1,200  c.p.  lamps.  The  average  price  paid  is  $116.46 
per  lamp  per  annum  and  5  6-10  cents  per  lamp  per  hour.  Com- 
pare these  figures  with  Canadian  contract  prices.  In  statistics 
compiled  by  the  Citizens'  Telephone  and  Electric  Light  Com 
pany,  Lt'd,of  Rat  Portage,  Ont.,  and  published  last  month,  we 
find  eleven  towns  and  cities  reported  where  a  2,000  c.p.  arc  light 
is  furnished  until  midnight  at  prices  ranging  from  $45.00  to 
$80.00,  twelve  towns  and  cities  where  a  2,000  c.p.  light  is  fur- 
nished all  night  at  prices  ranging  from  $65.80  to  $162.00,  but 
only  one  of  these,  viz.,  Winnipeg,  exceeds  in  price  the  average 
cost  of  $1 16.46,  for  municipal  plants  as  above  stated.  In  the 
town  of  Arnprior  a  1,000  c.p.  light  is  furnished  until  midnight 
for  $54  75,  the  motive  power  being  water  and  steam,  while  in 
Berlin  the  same  light  is  furnished  for  $45.00. 

In  a  report  to  the  Committee  on  Works  by  City  Engineer 
Keating,  of  Toronto,  dated  May,  1894,  Mr.  Keating  includes  a 
table  which  he  compiled  from  reports  directly  received,  show- 
ing cost  per  annum  for  street  lamps  where  the  lighting  is  done 
by  the  municipalities. 


NAME  OF  CITY 


Savannah,  Mo  

Danville,  Va  

Ashtabula,  O  

Bay  City,  Mich.  . . 

Aurora,  111.  

Hannibal,  Mo  

Ypsilanti,  Mich  .  . 
West  Troy,  N.Y. . . 

Easton,  Pa  

Bloomington,  111... 
Lewiston,  Me  . . . . 

Topeka,  Kan  

Bangor,  Me  

Jamestown,  N.Y.  . . 
Chicago,  111  


Allegheny,  Pa   519 


LAMPS. 


,  Candle 
Number  p^^gr 


25 
90 
70 
iSl 
119 
120 
88 
103 
113 
225 
100 
184 
156 
140 
1 112 


1,200 
1.200 
2,000 
2  000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
1,200 
2,000 

2,000 


COST  PER  ANNUM. 


As  given  by 
Mr  Keating. 


As  given  by 
Mr.  Francisco. 


$25 

00 

$150 

00 

44 

GO 

53 

90 

90 

00 

117 

S5 

49 

00 

92 

65 

68 

00 

117 

33 

65 

00 

118 

37 

34 

67 

97 

73 

70 

00 

114 

67 

77 

95 

147 

22 

61 

00 

122 

55 

43 

00 

87 

50 

93 

00 

129 

00 

45 

00 

91 

30 

50 

00 

69 

24 

96 

64 

194 

89 

|59 
(72 

ooh 

92 

15 

f  Includes  interest  and  depreciation. 
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Mr.  Keating  states  there  may  be  a  difficulty.jn  such  cases  in 
arriving  at  absolutely  correct  figures,  and  that  an  allowance 
should  be  made  for  interest  and  depreciation  in  order  to  arrive 
at  a  fair  comparison.  The  figures  he  gives  are  so  materially 
lower  than  those  of  Mr.  Francisco  that  we  can  infer  they  do  not 
include  this  allowance.  I  therefore  reproduce  them  side  by  side 
in  the  above  table  to  show  the  difference  in  results  obtained  by 
the  two  methods  of  computation,  and  the  unreliability  of  muni- 
cipal reports. 

The  other  data  given  do  not  agree  in  all  cases.  Mr.  Keat- 
ing's  table  contains  some  evident  errors  :  e.g.,  for  Savannah, 
Mo.,  he  gives  the  total  operating  e.xpenses  as  $2,500.00,  making 
a  cost  of  $100  00,  instead  of  $25.00  per  lamp. 

Again,  Mr.  Keating's  estimate  of  running  expenses  is  alto- 
gether too  low,  especially  in  the  amount  it  includes  for  labor. 
The  Secretary  of  the  Fire  Department  estimates  the  annual  cost 
per  lamp  for  1,300  lamps  at  $103.85,  while  the  price  at  present 
paid  for  about  1,000  lamps  is  $108.58,  leaving  a  difference  of 
$4.73  per  lamp  in  favor  of  the  city.  This  is  certainly  a  small 
margin  to  warrant  an  investment" of  $310,000,  particularly  as  it 
is  only  an  estimated  margin. 

The  city  of  Philadelphia  lately  had  under  consideration  the 
advisability  of  doing  its  own  lighting.  Chief  Walker,  of  the 
Electrical  Bureau,  estimated  the  cost  of  2,000  c.p.  lights  at  23 
to  25  cents  per  night,  but  the  Committee  of  Council  after  an 
investigation  in  which  they  took  evidence  from  all  available 
sources,  figured  the  cost  as  about  43  cents  and  recommended  the 
council  to  abandon  the  plan. 

In  Topeka,  Kansas,  the  work  of  street  lighting  has  been  done 
by  the  corporation  for  some  time  and  the  plant  has  been  under 
the  superintendency  of  careful,  competent  men.  The  City  En- 
gineer has  compiled  very  complete  returns  covering  a  period  of 
38  months,  according  to  which  the  average  cost  per  lamp  per 
annum  is  $93,  not  including  depreciation,  taxes  and  water.  It 
is  admitted  that  the  plant  is  not  proving  satisfactory  and  that 
the  local  companies  would  furnish  the  same  light  at  a  cost  of 
20%  to  30%  less. 

The  Town  of  Seaforth,  which  until  lately  supplied  its  own 
light,  reported  in  1892  that  they  were  satisfied  the  light  could 
not  be  run  as  satisfactorily  or  as  economically  by  the  cor- 
poration as  by  a  private  company,  though  it  was  operated  in 
connection  with  the  water  works.  Now  they  report  that  they 
have  just  sold  out  to  a  private  firm. 

The  Electrical  Engineer,  an  independent  jlectrical  journal, 
has  just  published  the  results  of  an  investigation  made  under  its 
auspices  on  the  cost  of  municipal  lighting.  In  commenting 
thereon  the  editor  remarks  that  "  in  no  respect  do  these  figures 
justify  the  statements  that  have  been  made  as  to  the  superior 
economy  of  municipal  plants." 

Can  a  municipal  corporation  perform  its  lighting  service  more 
efficiently  than  a  private  company  can  ?  A  successful  manager 
of  a  central  station  for  the  supply  of  gas  or  electricity  must 
possess  no  small  amount  of  general  en;jineering  ability.  He 
must  have  a  technical  knowledge  of  gas  and  electric  matters  as 
well  as  a  thorough  acquaintance  with  all  the  details  of  the  plant 
under  his  charge.  All  this  requires  years  of  special  training  and 
experience.  A  municipal  plaut  is  managed  by  a  committee  of 
the  council.  When  the  size  of  the  plant  warrants  it,  a  superin- 
tendent is  appointed,  otherwise  the  clerk  or  other  town  official, 
or  the  chairman  of  the  committee  has  it  in  charge.  In  either 
case  it  is  under  the  jurisdiction  of  the  committee,  a  body  of  men 
who  hold  office  for  only  one  year,  and  who,  while  they  are  prob- 
ably well  versed  in  their  own  private  business,  usually  have  no 
knowledge  of  gas  or  electric  light  matters.  Is  it  reasonable  to  sup- 
posethat  abusiness  willbe betterconducted  sothan  underthe  man- 
agement of  men  who  devote  their  whole  time  and  energy  thereto. 

Among  the  answers  received  by  the  writer  in  reply  to  enc[uir- 
ies  regarding  municipal  plants,  one  states  :  "  The  greatest  draw- 
back to  the  town  owning  the  plant  has  been  too  many  bosses  ;" 
another  quoted  by  the  Electrical  Engineer  complains  that 
everybody  tries  to  run  the  plant  and  says:  "The  mayor  and 
committee,  with  the  assistance  of  a  leather-headed  clerk,  all  dic- 
tate what  shall  be  done  and  where  supplies  shall  be  bought."  Truly 
the  lot  of  a  municipal  superintendent  seems  a  hard  one.  The 
same  writer  says  further,  "  with  eight  years  experience,  I  would 
advise  all  towns  to  hire  their  light,  which  is  by  far  the  cheapest." 

The  question  of  economy  and  efficiency  are  interdependent. 
The  managing  committee  of  a  municipal  plant  lacks  the  motive 
to  effort,  the  incentive  to  economical  operation  and  to  close  per- 
sonal attention  that  a  man  finds  in  his  own  private  business. 
Would  you  risk  an  investment  in  any  industry  under  the  man- 
agement of  a  committee  of  a  municipal  council  ?  If  not,  then 
why  risk  under  such  management  an  investment  of  funds  which 
you  must  help  to  supply  and  in  the  expenditure  of  which  you 
have  therefore  a  personal  interest  at  stake 

As  to  the  claims  regarding  corruption  : 

The  opportunities  for  corruption  connection  with  contracts  be- 
tween municipal  corporations  and  private  companies  for  the 
supply  of  light  are  very  limited  ;  moreover  the  prices  paid  for 
street  lighting  in  Ontario  are  not  near  high  enough  to  sustain  a 
corruption  fund. 

In  municipal  ownership,  on  the  other  hand,  there  is  a  great 
temptation  to  crookedness.  Mr.  Francisco  quotes  an  article 
from  the  Forum  that  of  the  members  of  a  typical  city  council 
one  third  will  vote  as  they  think,  regardless  ot  advantages,  the 
votes  of  another  third  are  merchandise  pure  and  simple,  and 


the  reiTiaining  third  are  debatable  men.  This  characterization 
may  be  somewhat  severe  ;  let  us  hope  it  is,  but  there  are  usually 
some  men  in  a  council  who  are  not  above  accepting  a  bribe,  and 
these  always  endeavor  to  get  themselves  appointed  on  commit- 
tees having  in  charge  the  management  of  public  works.  The 
opportunities  for  dishonesty  are  apparent.  Besides  this  there  is 
invariably  some  preference  shown  in  appointments  to  office.  Mr. 
Francisco  quotes  an  interview  with  an  official  of  the  Chicago 
municipal  plant  in  which  this  gentleman  complains  that  men  in 
his  department  were  turned  off  without  cause  to  make  room  for 
favorites,  and  that  there  was  "  no  possible  way  to  get  on  the  ser- 
vice without  a  political  pull." 

There  are  other  additional  arguments  against  municipal  own- 
ership of  lighting  plants.  The  function  of  a  government  is  to 
regulate  and  control  and  to  encourage  enterprise  on  the  part  of 
its  citizens  by  extending  a  protecting  hand  over  the  industries 
they  establish.  When  a  number  of  citizens  band  together,  there- 
fore, to  carry  on  a  business  which  is  at  best  an  uncertain  one, 
one  in  which  their  works  and  plant  are  liable  to  serious  injury 
from  various  causes,  and  in  which  they  are  not  free  to  trade 
where  and  with  whom  they  choose,  but  are  restricted  to  locali- 
ties, a  business  which  confers  a  benefit  to  the  community  and 
which  is  already  more  or  less  subject  to  municipal  and  legisla- 
tive control,  then  it  is  obviously  unjust  for  the  municipality  to 
establish  and  operate  a  plant  in  opposition  to  that  of  the  private 
company.  If  a  municipal  corporation  decide  to  enter  into  a 
field  of  commercial  enterprise  in  which  some  of  its  citizens  are 
already  engaged,  it  is  only  simple  justice  that  it  shall  offer  to 
take  over  their  works  and  plant  at  a  fair  and  equitable  price. 

Again,  the  wisdom  of  a  municipality  engaging  in  a  commer- 
cial enterprise  may  be  questioned,  indeed  it  is  a  grave  question 
whether  the  corporation  has  the  moral  right  to  risk  the  money 
of  its  citizens  in  an  undertaking  which  is  attended  wi.h  such 
hazards,  and  in  which  the  advantages  to  be  gained  are  in  any 
event  small  and  uncertain. 

Many  cities  and  towns  have  been  persuaded  by  incomplete 
reports  and  alluring  estimates  to  undertake  the  experiment,  but 
it  still  remains  to  be  proven  that  a  municipal  plant  can  supply  a 
cheaper  light  than  a  private  company  In  towns  which  are  not 
arge  enough  to  make  the  business  remunerative  the  installation 
lof  a  plant  by  the  corporation  may  be  justified  because  street 
lighting  is  a  public  necessity,  but  where  private  plants  already 
exist  that  are  able  and  willing  to  supply  the  municipality  at  a 
fair  price,  the  outlay  cannot  be  regarded  otherwise  than  as  an 
unnecessary  expenditure  and  a  waste  of  public  money. 


DUPLEX  TELEPHONY. 

By  T.  R.  Rosebkugh 

In  considering  this  question  I  propose  to  do  so  with  reference 
only  to  ihe  principles  involved,  the  cjuestion  of  priority  of  inven- 
tion of  any  of  these  being  left  untouched. 

The  name  "duplex  telephony"  though  not  altogether  exact  as 
a  description  of  the  methods  to  which  I  intend  to  refer  in  this 
paper  is  nevertheless  very  near  to  the  meaning. 

It  will  be  as  well  to  consider  at  the  outset  how  the  telephone 
problem  differs  from  that  of  the  telegraph,  for  one  might  natur- 
ally suppose  that  the  known  methods  of  duplexing  telegraphic 
transmission  would  be  available  for  the  telephone.  Actually 
there  is  little  in  common. 

The  electrical  impulses  which  are  used  in  telegraphy  are  of 
definite  and  predetermined  character  as  to  polarity  and  strength 
of  current  while  they  last,  and  differ  only  in  their  duration  and 
grouping  in  time,  while  those  of  telephony  are,  of  course,  from 
the  point  of  view  of  the  electrician,  entirely  uncontrollable. 
Besides  this  in  telegraphy,  at  the  receiving  end  the  only  informa- 
tion really  given  by  the  sounder,  is  the  interval  during  which  its 
corresponding  key  at  the  transmitting  end  was  raised  or  depres- 
sed, and  this  is  sufficient  ;  whereas  at  the  receiving  station  the 
waves  of  telephone  current  must  be  received  in  very  nearly  their 
original  form.  This  means  then  of  increasing  the  working  capa- 
city of  telephone  lines  is  not  available,  while  in  ordinary  practice 
in  telegraphy,  the  distinction  between  change  of  polarity  and  in- 
crease of  current,  doubles  the  capacity  of  the  line.  In  the 
second  place  in  any  system  of  transmission,  telegraphic  or  tele- 
phonic, it  is  possible  so  to  arrange  the  circuit  that  a  receiving 
instrument  is  shielded  fiom  the  effect  of  the  transmitter  at  the 
same  station  while  respomling  to  that  at  the  distant  end.  This 
may  be  done  in'  several  ways,  the  "  bridge"  method  being  most 
usual  ;  in  this  method  the  two  wires  which  enter  the  station,  or 
the  wire  and  the  earth  conductor,  are  connected  as  though  their 
resistance  was  to  be  measured  in  the  usual  way,  the  receiving 
instrument  taking  the  place  of  the  galvanometer,  so  that  when 
properly  balanced  it  only  responds  to  the  transmitter  at  the  dis- 
tant end.  Three  reasons  prevent  this  method  from  being  useful 
for  telephonic  purposes  :  a  satisfactory  balance  would  be  more 
difficult  to  obtain  owing  to  the  capacity  and  self-induction  of  the 
line,  and  self-induction  in  the  instruments  at  the  other  end  ;  be- 
sides this  only  a  fraction  of  the  current  would  be  employed  use- 
fully ;  and  probably  more  important  than  either  of  these,  is  the 
fact  that  while  the  telegraph  may  be  used  for  the  continuous 
transmission  of  messages  in  one  direction,  the  telephone  is 
intended  essentially  for  conversation,  so  that  even  if  a  pair  of 
simultaneous  transmissions  in  opposite  directions  over  a  line 
were  established,  a  single  conversation  would  demand  the  use  of 
both. 
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The  third  difference  consists  in  the  well  known  fact  that  on 
account  of  the  sensitiveness  of  the  telephone  the  circuit  in 
which  it  is  placed  must  be  as  nearly  neutral  as  possible  to  out- 
side influences  both  electrostatic  and  electromagnetic,  as  well  as 
to  the  direct  action  of  differences  of  earth  potential  ;  and  this 
can  only  be  done  by  a  return  metallic  conductor  traversing 
practically  the  same  path  as  the  first. 

For  these  reasons  then,  it  happens  that  given  a  single  metallic 
conductor  extending  between  two  distant  points,  with  access  to 
an  earth  connection  at  both  points,  used  as  a  telegraph  circuit  in 
the  ordinary  way,  fourmessagesmay  be  transmitted  simultaneous- 
ly, yet  the  same  conductor  will  only  suffice  for  a  single  conver- 
sation in  a  very  unsatisfactory  way. 

Since  two  wires  are  necessary  for  the  proper  transmission  of 
one  message  by  telephone  it  might  hast'ly  be  assumed  that  this 
is  a  constant  ratio,  that  is  that  the  conductors  must  always  be 
twice  as  many  as  the  number  of  messages  that  are  to  be  trans- 
mitted simultaneously.  The  fact  is,  that  it  is  the  difference  and 
not  the  ratio  which  is  constant.  There  is  no  doubt  for  example, 
that  if  it  were  necessary,  ten  messages  could  be  transmitted 
simultaneously  by  eleven  conductors  without  interference, 
although  in  that  case  it  is  exceedingly  doubtful  whether  the 
complexity  of  the  system  would  not  preclude  its  use. 

The  most  natural  way  of  proceeding  to  increase  the  transmitting 
capacity  of  telephone  conductois  is  to  regard  the  already  existing 
two  wire  metallic  circuits  as  the  units  out  of  which  to  construct  me- 
tallic circuits  of  a  higher  order,  which  I  will  term  derived  circuits. 

It  is  necessary  then  that  two  points  be  obtained  on  a  two  wire 
metallic  circuit,  satisfying  the  condition,  firstly,  that  no  difference 
of  potential  be  produced  between  them  by  the  action  of  the 
transmitters  already  in  that  circuit,  and  secondly,  that  no  effect 
be  produced  in  the  receivers  of  the  circuit  by  the  entrance  and 
exit  of  current  at  these  two  points  The  first  condition  may  be 
satisfied  in  two  ways  according  to  the  arrangement  of  the 
instruments  already  in  circuit.  If  intermediate  transmitting 
instruments  are  to  be  in  series  thev  niust  be  divided  into  two 
similar  parts,  one  in  each  line  as  in  Fig.  i  are  D  and  E,  two 
secondary  coils  of  transmitter  Ti,  arranged  so  as  to  contribute  at 
each  instant  electromotive  forces  equal  and  in  the  same  sense 
with  regard  to  the  metallic  circuit,  and  therefore  in  opposite 
directions  with  regard  to  the  line. 

If  the  two  bides  of  the  metallic  circuit  have  the  same  resis- 
tance it  will  be  seen  that  no  difference  of  potential  can  be  pro- 
duced between  the  points  where  the  two  lines  unite,  as  in  Fig. 


I  at  Pi,  and  the  corresponding  point  at  the  other  end  of  the  line. 
If,  however,  the  transmitting  instruments  are  only  at  the  'er- 
minals  or  are  bridged  across  between  the  two  sides  at  inter- 
mediate stations,  as  in  Fig.  2,  no  such  modification  in  their 
structure  is  necessary,  for  their  action  cannot  produce  any 
difference  of  potential  between  points  which  are  at  the  middle 
of  any  bridges  between  the  lines. 

It  is  not  true,  as  might  at  first  be  supposed,  that  every  bridge 
has  a  middle  point,  for  such  a  point  must  divide  both  the  resis- 
tance of  the  bridge,  and  its  inductance,  if  there  be  any,  into  two 
equal  parts,  and  there  will  not  in  every  case  be  such  a  point.  In 
the  case  of  a  secondary  of  a  repeating  coil  it  will  be  necessary 
also  that  the  two  parts  have  equal  mutual  inductance  with  regard 
to  the  primary  before  the  point  between  the  two  coils  satisfies 
the  condition  of  having  the  mean  potential  at  every  instant. 

Since  in  any  case  the  currents  introduced  on  the  lines  of  the 
two  wire  metallic  circuit  must  divide  equally  and  flow  parallel 
to  one  another  in  the  same  direction,  we  find  the  condition  that 
the  receiving  instruments  of  the  original  metallic  circuit  should 
not  be  disturbed  by  such  currents  to  be,  either  that  the  currents 
should  not  flow  through  the  coils  at  all — which  may  be  attained 
by  bridging  them  between  opposite  points  on  the  two  lines,  or, 
if  the  introduced  current  on  one  line  flows  through  a  coil  of  the 
receiving  instrument,  then  that  on  the  other  line  must  flow 
through  a  coil  in  the  opposite  direction,  which  is  just  capable 
of  neutralizing  the  magnetic  effect  of  the  first.  As  for  instance 
in  Fig.  I,  the  introduced  current  2c'  entering  at  Pi,  divides  into 
two  parts  CI,  which  circulate  in  opposite  directions  through  the 
coils  Fi  and  Gi  of  the  receiver,  and  produce  no  effect,  and  similar- 
ly also  in  the  coils  F2  and  G2  on  the  same  line.  Supposing  the 
bridge  method  selected  as  being  applicable  more  generally,  let 
us  look  at  the  different  ways  in  which  it  may  be  carried  out. 
In  Fig.  2,  Li  and  L2  are  two  lines  which  are  supposed  to  be  al- 
ready in  use  as  a  metallic  circuit,  Ti  and  Si  being  the  transmitter 
and  receiver  at  one  end,  and  T2  and  S2  at  the  other.  L3  and 
L4  are  similarly  two  lines  of  another  metallic  circuit.  Between 
the  points  A  and  B  are  connected  in  series  two  equal  non-induc- 
tive resistances  R.  At  their  common  point  Pi,  a  wire  connects 
through  telephonic  apparatus  T5  and  S5  with  P2,  a  similar  wire 
on  the  same  metallic  circuit,  including  also  at  the  second  end 


the  telephonic  apparatus  T6  and  S6;  or  it  may  connect  with  Qi, 
which  is  a  similar  connection  on  the  second  metallic  circuit,  and 
similarly  P2  with  Q2,  both  connections  including  telephonic  ap- 
paratus. Each  of  these  bridges  has  then  a  resistance  2K,  but 
owing  to  the  line  resistance  it  would  generally  be  incorrect  to 
say  that  they  are  equivalent  to  a  single  shunt  of  resistance  K. 
The  current  on  the  derived  circuit  passes  through  the  coils  of 
each  pair  of  resistances  in  multiple,  and  each  is  therefore  equiva- 
lent to  )4l<.  It  is  to  be  noted  that  currents  arriving  at  A  and  B 
from  Pi,  on  the  derived  circuit,  do  not  divide  at  these  points  as 


might  be  supposed,  but  that  portion  of  the  ciicuit  at  the  end  be- 
tween A  and  B,  including  Ti  and  Si,  is  left  entirely  dead,  since, 
due  to  such  currents,  there  is  no  difference  of  potential  between 
A  and  B.  The  same  thing  applies  also  to  T2  and  S2,  and  to  any 
other  telephonic  apparatus  of  this  circuit  bridged  across  between 
Li  and  L2,  which  is  not  provided  with  an  exit  at  its  middle  point. 

As  a  first  improvement  on  this  construction  it  maybe  suggest- 
ed that  a  self  inductive  resistance  would  be  better  than  a  purely 
ohmic  resistance,  if  not  connected  exactly  at  the  ends  of  the  line, 
for  it  would  partly  compensate  the  effect  of  electrostatic  capacity 
between  the  wires. 

The  next  step  in  advance  is  to  put  the  two  coils  R  together  on 
the  same  core  as  in  a  telegraph  relay.  Fig.  3,  so  that  while  the 
leakage  current  passing  from  A  to  B  through  the  two  coils  in  the 
same  direction  around  the  core,  reinforces  the  magnetism  of  the 
core  and  experiences  consequently  a  high  iinpedance,  that  from 
the  derived  circuit  which  enters  at  P,  the  middle  point,  and 
divides  there,  passing  in  opposite  directions  around  the  core  in 
the  two  coils,  affects  the  magnetic  circuit  comparatively  little, 
and  has  therefore  low  impedance.  In  the  case  of  an  ordinary 
box  relay  of  150  ohms  we  would  have  in  series  from  A  to  B  a 
resistance  of  150  ohms,  and  an  inductance  of  4.8  henry,  while 
from  Pi  to  A  and  B  in  parallel  we  have  37 K  ohms  and  .49 
henry,  or  to  the  note  "  middle  C  an  impedance  of  about  7730 
ohms  to  currents  leaking  through  its  coils  in  series,  and  790  to 
the  derived  currents  dividing  from  the  middle  point  outwards, 
making  a  total  impedance  of  3160  ohms  in  addition  to  the  ohmic 
resistance  of  the  derived  circuit.  Better  results  than  this  could 
be  obtained  by  superimposing  the  windings  instead  of  having 
them  on  the  separate  limbs  of  the  magnetic  circuit.  The  best 
possible  results,  however,  will  be  obtained  'vhen  the  derived  cur- 
rent forking  at  Pi  to  A  and  B  traverses  practically  identical 
courses  in  opposite  directions  around  the  magnetic  core,  and 
has  therefore  a  non-inductive  path,  while  the  leakage  current 
from  A  to  B  passes  over  this  course  twice  in  the  same  direction, 
experiencing  the  maximum  impedance.  This  may  be  accom- 
plished most  exactly  by  twisting  the  wires  together  and  winding 
the  double  conductor  on  the  coil.  A  coil  made  in  this  way.  Fig. 
4,  measured  480  ohms  and  4.6  henry  to  the  leakage  current,  or 
an  impedance  of  about  7400  ohms  to  the  note  "  middle  C,  '  while 
to  the  derived  current  entering  at  its  middle  point  it  was  practic- 
ally a  non-inductive  resistance  of  120  ohms.  In  good  modern 
construction  it  is  necessary  on  circuits  of  moderate  length  to  trans- 
pose the  wires  on  the  poles,  in  order  to  expose  them  equally  to 
outside  disturbing  influences.    In  addition  to  this  transposition, 


to  get  the  best  results  it  is  often  desirable  to  transpose  the  cir- 
cuits among  themselves  ;  this  transposition  of  the  metallic  cir- 
cuits is  more  necessary  when  derived  circuits  are  formed  from 
them,  for  in  that  case  transposition  on  the  poles  is  as  important 
as  it  is  for  single  conductors  to  which  they  are  then  equivalent. 
For  this  reason  the  derived  circuit  should  not  be  applied  to  a 
pair  of  circuits  differing  materially  in  length. 

The  underground  cable  system  connecting  stations  in  the 
same  city  aflbrds  an  excellent  opportunity  for  the  applic  ition  of 
the  above  principles,  for  a  large  number  of  metallic  circuits  be- 
tween the  same  two  points  are  in  continual  demand  and  are 
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quite  expensive.  A  redistribution  of  the  positions  of  the  wires 
in  the  cable  being  made  at  every  manhole,  the  transposition 
must  be  quite  thorough. 

Coils  such  as  are  indicated  in  Fig.  4  have  been  in  use  in 
Toronto  for  some  time  on  the  cable  between  the  main  office  and 
the  Yorkville  station  ;  they  afford  an  e.xtra  speaking  circuit  for 
each  pair  to  which  they  are  applied,  in  which  as  well  as  in  the 
two  original  circuits,  speech  is  perfectly  transmitted.  The  same 
thing  is  true  of  a  pair  of  metallic  circuits  between  Toronto  and 
Hamilton,  when  the  circuits  are  free  from  long  extensions. 

It  appears  quite  probable  that  on  very  long  lines  the  decreased 
conductor  resistance  and  self  induction  of  the  derived  circuit  as 
compared  with  the  originals  would  fully  counterbalance  the 
increased  electrostatic  capacity,  and  give,  for  example,  between 
New  York  and  Chicago,  three  speaking  circuits  for  every  four 
conductors,  instead  of  two,  the  transmission  being  unimpaired  in 
any  of  the  circuits. 
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A  METHOD  OF  DISTRIBUTION  WITH  EQUALIZATION  OF 
POTENTIAL  DIFFERENCE. 

By  D.  H.  Keeley,  Mem.  Inst.  E.  E.  ,  Ass. -Mem.  Can.  Soc.  C.  E.  , 
Mem.  Canadian  Electrical  Association. 
Perhaps  it  wouldn't  be  a  bad  idea  to  preface  what  is  to  be  submitted  in 
this  paper  by  a  claim  that  the  method  of  distribution,  herein  dealt  with, 
affords  an  equalization  of  potential  difference  without  increasing  the  volume 
or  the  total  weight  of  conductor  in, any  two-wire  system  ;  and  that  it  affords 
the  same  equalization  by  the  addition  of  only  25  per  cent,  more  wire  in  any 
three-wire  system,  the  importance  of  which  latter  feature  might  be  empha- 
sized by  presenting  a  reminder 

of  the  fact  that  a  three-wire   ^  ^ 

system  calls  for  a  conductor 
that  is  only  as  ^  is  to  i  com- 
pared with  a  system  in  which  - 
but  two  wires  are  employed. 
And  since  there  are  adapta- 
tions of  the  method  to  two 
different  systems  of  wiring  to 
be  considered,  it  will  be  con. 
venient  to  examine  them  sepa. 
rately  after  a  general  survey  o 

THE  GROUNDWORK. 

In  view  of  the  enormous 
saving  of  wire  and  of  lamp 
life  that  could  be  effected  by 
obviating  the  necessity  for  a 
multiplicity  of  circuits  to  satis- 
factoril)  supply  various  groups 
of  consumers  more  or  less  ir- 
regular in  their  demands,  the 
securing  of  a  uniform  E.  M.F. 
at  all  points  of  a  distribution 
system  is  manifestly  desirable; 
and  as  from  what  has  just 
been  implied  it  would  appear 
this  desideratum  can  be  econo- 
mically attained,  it  is  thought 
worth  while  to  present  the  sub- 
ject somewhat  in  the  light  of 
a  thercetical  study,  in  order 
that  the  writer's  notions  of 
what  leads  up  to  the  practi- 
cal conclusions  arrived  at  may 
be  clearly  conveyed.  It  will  be 
well,  therefore,  to  give  some 
consideration  to 

THE  principles  INVOLVED. 

The  simple  parallel  or  two- 
wire  system  is  illustrated  in 
Fig.  I.  It  will  be  seen  on  ex- 
amination of  this  figure  that 
the  potential  difference  be- 
tween the  mains  A  B  will  fall, 
owing  to  absorption  of  E.M.F. 
in  the  mains,  the  further  a 
given  point  along  their  length 
is  removed  from  the  source  of 
current.     Hence  a  lamp  or 

other  instrument  connected  in  derived  circuit  across  the  mains  at  3,  4,  will 
be  operated  upon  by  a  lower  E.  M.  F.  than  one  connected  across  the 
mains  nearer  the  source  as  at  i,  2,  would  be. 

To  obviate  this  difference  in  fall  of  potential  the  simple  parallel  sys- 
tem is  modified,  as  illustrated  in  Fig.  2,  wherein  one  of  the  mains  (B)  is 
doubled  back  upon  itself,  and  the  connections  are  made  between  the  single 
main  (A)  and  the  half  of  the  doubled  one  (B)  that  is  furthest  from  the 
source  of  current  (V).  Comparing  this  arrangeirient  with  that  shown  in 
Fig.  I,  it  will  be  seen  that  whereas  in  Fig.  i  a  lamp  or  other  instrument 
connected  across  the  mains  at  i,  2,  being  nearer  the  source  of  current 
as  measured  along  the  mains,  will  receive  more  E.M.F.  than  the  one 
connected  across  at  3,  4,  which  is  further  away  ;  the  lamp  at  a  corres- 
ponding point  I,  2,  in  Fig.  2,  will  only  receive  the  same  amount  of  E.M.F. 
as  the  one  at  3,  4,  because  the  same  total  length  of  conductor  as  measured 
along  the  mains  is  between  them  and  the  source  of  current. 

Hence,  with  a  conductor  of  the  same  sectional  area  connecting  similar 
sets  of  lamps  or  other  instruments  at  corresponding  distances,  it  is  evident 
that  when  the  circuits  are  arranged  in  simple  parallel,  as  in  Fig.  i,  the  lamp 
in  a  derived  circuit  nearest  the  source  will  receive  more  current  than  the 
one  furthest  away  ;  and  when  the  circuits  are  arranged  with  the  doubled 
main,  as  in  Fig.  2,  a  uniform  current  will  be  supplied  to  the  lamps  in  the 
several  derived  circuits,  but  this  rurrent  will  not  be  greater  than  what  is 
received  by  the  furthest  lamp  in  the  '"ornier  case. 

The  only  result  obtained,  then,  by  doubling  the  length  of  one  of  the 
mains,  is  the  absorption  of  the  E.  M.  F.  tiiat  would  otherwise  operate  in 
excess  on  any  lamp  or  other  instrument  in  circuit  (rlciivcri)  near  the  source 
of  current.  The  additional  length  of  conductor  in  this  doubling  of  one  of 
the  main's  is  thus  shown  to  be  a  inere  dead  resistance  in  the  circuit.  This 
dead  resistance  with  its  attendant  disadvantages  however,  it  will  now  be 
shown,  may  be  eliminated  by  an  adaptation  of  the  fundamental  principle 


that  in  a  circuit  supplied  with  E.  M.  F.  from  more  than  one  source,  the 
current  or  amperage  developed  at  objective  points  in  such  circuit  is  pro- 
portionately contributed  to  from  the  several  sources  of  the  E.  M.  F.  An 
exposition  of  this  principle  is  afforded  by  Fig.  3,  and  it  will  facilitate  ex- 
planation to  regard  the  internal  resistance  of  the  generators  V,  VI,  as 
negligible  ;  and  consider  only  what  takes  place  in  the  mains  A,  B,  and  the 
.  lamps  or  other  instrument  connected  across  them  at  F. 

Putting  the  figures  for  the  generators  or  sources  of  current  V,  VI,  at  100 
volts  each,  the  total  resistance  of  the  mains  A,  B,  at  i  ohm  ;  and  the  resis- 
tance of  the  lamp,  or  other  instrument  through  which  the  circuit  is  completed, 
at  99  ohms;  the  current  developed  with  only  one  of  the  generators  (V)  con- 

•   ■     r  too  volts    "1  J  ■.         J  /  1 

nected  in  circuit  is  -;    \  i  ampere,  and  its  production  (i  x  99)  99 

V  99-1- 1  ohms  J 

volts  is  absorbed  in  the  lamp  or  other  instrument  F,  and  (i  x  i)  i  volt  is  ab- 
sorbed in  the  mains  A,  B.  If  now  both  of  the  generators  V,  VI,  are  con- 
nected in  parallel,  in  the  circuit  as  shown,  the  potential  difference  of  100 
volts  at  their  junction  with  the  mains  A,  H,  will  remain  unaltered.  The 
current  developed  in  the  circuit,  and  the  allotment  of  absorption  will  there- 
fore remain  the  same  as  before  ;  but  it  is  evident  that  in  this  case  the  work 
is  shared  by  the  generators  V,  VI.  The  out-put  of  each  of  them  respec- 
tively is  only  half  of  what  it  would  be  were  it  aciing  alone,  and  the  practical 
effect  is  the  same  as  if  the  circuit  resistances  were  doubled  by  the  presence 
of  the  second  generator. 

Bearing  this  in  mind,  a  further  view  of  the  fundamental  principles  in- 
volved will  be  found  in  a  comparison  of  Figs.  4  and  5. 

When  a  double  circuit  is  arranged,  as  in  Fig,  4,  with  a  single  source  of 
current,  V,  it  is  evident  that  the  current  generated  by  V  will  circulate 
in  both  divisions  of  it ;  -f  V,  F,  A,  B,  V-  ,  and  -|-V,  F,  A',B',  V-  ,  and  if 
the  circuit  wires  A,  B,  and  A',  B',  are  alike,  the  amperage  will  be  the  same 
as  if  there  were  but  a  single  circuit  with  a  wire  (A,  B,)  of  twice  the  sec- 
tional area  of  A,  B,  or  A',  B'. 

From  this  it  follows  that  when  a  double  circuit  is  arranged,  as  in  Fig.  5, 
with  two  equivalent  sources  of  current  V,  VI,  the  resultant  amperage 

manifested  in  the  lamp  or 
other  instrument  F,  conjointly 
supplied  by  them,  will  be  de- 
termined not  by  the  separate 
resistances  of  the  two  divisions 
'out  by  the  joint  resistance  of 
the  circuit  wires  A,  B,  and  A', 
B'.  Hence  with  a  double  cir- 
cuit so  arranged,  the  wires 
used  need  have  only  half  the 
sectional  area  of  what  would 
be  required  in  a  single  circuit 
to  produce  the  same  result. 

It  is  seen  then  with  the  aid 
of  these  figures.  3,  4  and  5, 
that  in  a  double  circuit  sup- 
plied with  current  from  two 
equivalent  sources,  the  current 
emanating  from  either  source 
is  only  half  of  what  it  would 
be  were  it  operating  alone  in  a 
circuit  of  the  same  resistance. 
It  is  further  seen,  however, 
that  the  halving  of  the  E.M.F. 
from  each  source  begins  only 
at  the  point  where  the  leads 
from  the  sources  of  current 
connect  with  the  conductors 
in  which  the  currents  conjointly 
operate  ;  hence,  the  half  of- the 
current  is  in  each  case  trans- 
mitted by  the  full  E.  M.  F. 
from  its  source.  And  it  is  also 
understandable  from  the  fore- 
going that  the  total  amount 
of  absorption  or  drop  of  the 
E.  M.  F.  in  the  leads,  from 
the  sources  of  current  up  to 
the  point  of  junction  with  the 
conductors  that  convey  the 
current  to  the  lamps  or  other 
instruments,  is  determined  by 
the  joint  resistance  of  these 
leads  and  is,  therefore,  only 
half  of  what  it  would  be  were 
the  current  transmitted  from 
one  source  alone. 

THE  TWO-WIRE  PLAN. 
Now  with  these  three  con- 
ditions obtaining,  it  becomes 
practicable  to  arrange  a  com- 
plete system  of  distribution  according  to  the  plan  of  Fig.  6,  and  it  is 
something  remarkable  to  find,  as  will  be  seen  from  a  merely  super- 
ficial inspection  of  that  figure,  that  the  method  thus  evolved  virtually 
consists  in  splitting  the  two  mains  of  the  simple  parallel  system  described 
in  Fig.  I,  so  that  four  wires,  of  the  total  sectional  area  of  the  two  therein 
shown,  are  obtained,  anti  these  are  so  connected  with  the  sources  of  current 
that  an  equalization  of  potential  is  secured  throughout  tha  system  without 
involving  the  use  of  the  additional  volume  of  condtietor  comprehended  by 
the  doubling  of  the  mam  B,  in  Fig.  2,  that  has  heretofore  been  necessary  to 
attain  the  same  end.  For,  to  follow  up  the  examination,  if,  in  Fig.  6,  the 
point  of  junction,  of  the  leads  from  the  sources  of  current,  V,  VI,  and  the 
circuit  to  be  supplied,  is  taken  to  be  where  the  lamp  F  is  connected  across, 
it  will  be  seen  that  the  +  phases  of  the  currents  from  V,  VI,  traverse  the 
mains  A,  A',  to  the  point  2,  while  the  -  phases  of  the  currents  traverse 
the  mains  B,  B',  to  the  point  i  ;  and  these  -f  and  -  phases  conjointly 
produce,  through  the  joint  resistances  of  A,  A',  on  the  one  hand,  and 
of  B,  B'  on  the  other  hand,  a  potential  difference  between  the  points 
I,  2,  thu  will  affect  the  lamp  or  other  instrument  in  derivation  (connected 
across  between  the  mains)  at  F,  in  precisely  the  same  way  and  to  the  same 
degree  that  it  would  be  affected  were  -}-  and  -  phases  received  from  V 
alone  through  a  single  pair  of  conductors  the  sectional  area  of  which  corres- 
ponded to  the  combined  sectional  areas  of  A,  A',  and  B,  B',  or  twice  the  size 
of  A,  and  twice  the  size  of  B.  Again,  if,  in  Fig,  5,  the  point  of  junction  of 
the  leads  from  the  sources  of  current  and  of  the  circuits  to  be  supplied,  is 
taken  to  be  where  the  lamp,  F',  is  connected  across,  it  will  be  seen  that  the 
difference  of  potential  between  the  points  3  and  4  is  the  same  as  between  i 
and  2,  and  obviously  the  same  potential  difference  will  be  found  everywhere 
throughout  the  system,  because  the  conditions  of  the  current  distribution 
from  each  of  the  sources,  V,  VI,  is  precisely  the  same  as  that  already  de- 
scribed at  length  with  F"ig.  2  :  for  the  same  total  extent  of  conductor  exists 
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between  the  points  3  and  4  and  the  sources  of  current,  V.  VI,  respectively, 
as  exists  between  the  latter  and  the  points  i  and  2.  Hence,  the  effect  of  the 
currents  emanating  from  the  sources  V,  VI.  is  uniform  throughout  the 
mains,  and  the  equalization  of  the  difference  of  potential  is  rendered  abso- 
lute. 

THE  THREE-VVIKE  PLAN. 

It  will  now  be  in  order  to  go  on  and  find  that  what  has  b;"en  thus  far 
under  consideration  as  adapted  to  a  two-wire  sysiem,  is  equally  adaptable 
for  current  distribution  according  to  the  well  known  three-wire  system  ; 
thereby  securing  for  it  an  equalization  of  potential  difference  at  all  prjmis. 

The  distinguishing  feature  of  the  three-wire  sy  stem  represented  in  Fig.  7, 
as  compared  with  the  simple  parallel.  Fig.  i,  is  that  in  the  three-wire  sys- 
tem the  current  for  a  given  nimiber  of  lamps  is  transmitted  in  two  circuits, 
each  of  them  embracing  half  the  number,  whereas  in  the  single  parallel  the 
whole  number  is  supplied  in  one  circuit. 

As  at  present  in  operation,  there  is  in  the  three-wire  system  (Fig.  7)  a  fall 
of  potential  all  along  the  leads  constituting  the  main  conductors  from  the 
sources  of  current.  In  the  figure  (7)  V,  VI,  are  the  two  generators  or 
sources  of  current  connected  in  series  between  the  mains  A  and  B  with  a 
neutral  return  wire  C  common  to  them  both.  It  will  be  understood  without 
repetition,  what  has  already  been  gone  over,  that  the  action  obtaining  in 
either  circuit  is  the  same  as  what  obtains  in  the  simple  parallel,  Fig.  i,  and 
what  is  needed  to  be  introduced  is  the  equalization  of  the  potential 
difference  between  the  mains  as  affected  by  the  plan  described  with  Fig.  2. 
This  combination  is  effected  in  a  practical  way  as  represented  in  Fig.  8 
[Fig.  8a  shows  electrically  the  .same  comfiination  but  in  a  form  that  can 
hardly  be  looked  upon  as  practically  available]  and  it  will  readily  be  seen 
in  view  of  what  has  already  been  established  by  the  aid  of  Figs,  i  and 
2,  that  the  neutral  return  wire,  although  doubled,  is  still  common  to 
both  circuits  for  the  currents  emanating  from  V,  VI,  while  at  the  same 
time  the  lamps  or  other  instruments  Fi,  F2,  and  F3,  F4,  are  all  equi- 
distant from  the  sources  of  current  as  measured  along  the  conductors,  and 
are  therefore  supplied  with  current  at  a  difference  of  potential  which  is  the 
same  for  all  points  of  the  system. 

By  this  combination,  therefore,  the  three-wire  system  is  made  to  afford 
the  same  advantageous  result  as  is  attained  by  the  other  method  of  con- 
struction that  has  been  considered,  but  it  will  be  seen  that  it  is  arrived  at 
in  a  distinctly  different  way  in  each  case,  and  is  due  to  the  operation  of  two 
different  principles  underlying  the  problem  of  current  distribution.  For, 
according  to  the  first  method,  each  of  the  two  sources  of  current  con- 
tributes half  of  the  resultant  current  operating  in  each  and  every  lamp 
or  other  instrument  embraced  in  the  system  ;  while  according  to 
the  method  comprehended  in  the  three-wire  system  each  of  the  two 
sources  of  current  separately  supplies  half  the  number  of  lamps  or 
other  instruments  embraced  in  the  system,  supposing  the  total  number 
to  be  evenly  divided  between  the  two  circuits.  At  the  same  time  it 
is  seen  that  this  combination  whereby  the  equalization  of  potential 
difference  is  secured  for  the  three-wire  system  virtually  consists  in 
separating  the  sources  of  current,  V,  VI,  and  introducing  between 
them  (Fig.  8  or  8a)  a  loop  constituting  a  return  conductor  common 
to  both  circuits,  instead  of  h  iving  them  joined  directly  in  series  (Fig  7)  and 
tapping  the  junction  with  a  single  conductor  to  complete  the  circuits  as 
heretofore.  And  again  it  so  works  out  that  the  arrangement  of  circuits 
shown  in  Fig.  8,  while,  as  we  have  seen,  depending  on  totally  different  con- 
ditions for  its  operation,  is  precisely  the  same  as  that  shown  in  Fig.  6,  ex- 
cepting that  the  outer  main.  A,  Ai,  is  cut  or  divided  at  the  point  X.  This 
disruption  throws  each  of  the  two  sources  of  current,  V.  VI,  into  separate 
circuits,  and  obviously  it  is  immaterial,  as  far  as  the  operation  is  concerned, 
whether  the  sources,  V,  VI,  are  opposed  or  in  direct  series,  but  it  is  piefer- 
able  to  put  them  in  opposition,  as  shown  in  the  figure,  in  order  to  obviate 
the  excessive  potential  difference  that  would  otherwise  obtain  between  the 
ends  of  the  loop  common  to  both  circuits  and  necessitate  the  doubling  of 
its  sectional  area  for  a  given  drop  in  the  E.  M.  F.  transmuted.  Similarly  it 
is  recognizable  that  the  electrical  conditions  obtaining  in  the  arrangement 
of  circuits  shown  in  Fig.  6  would  obtain  in  the  arrangement  shown  in  Fig. 
8a,  if  the  extremities  of  the  mains,  furthest  from  the  sources  of  current,  in 
Fig.  8a  were  joined  together.  If  so  arranged,  however,  the  circuits  would 
evidently  be  complicated  and  unwieldy,  whereas  when  arranged  as  shown 
in  Fig.  5  and  Fig.  8  the  circuits  according  to 

BOTH  PLANS 

are  simple  and  flexible  and  afford  the  greatest  degree  of  convenience,  in 
that  two  wires,  leads  or  mains,  may  be  carried  from  the  sources  of  current 
yi  any  desired  direction  through  a  given  building  or  district  and  by  another 
route  returned  to  the  sources  of  current,  and  these  two  mains  may  be  tapped 
at  any  number  of  points  and  the  same  potential  difference  will  be  found  to 
obtain  between  them  at  all  points,  whether  in  close  proximity  to,  or  at  the 
furthest  distance  from  the  sources  of  current.  Hence,  there  is  hereby 
afforded  a  means  for  knowing  at  a  supply  station  the  actual  conditions  of 
supply  at  any  moment  in  a  given  circuit  ;  for,  if  an  indicator  of  any  suitable 
description  is  connected  between  the  mains  at  the  station,  it  will  show  the 
difference  of  potential  obtaining,  and  if  the  circuit  demands  an  increased 
current  at  any  time,  the  fall  of  potential  difference  due  to  increased  absorp- 
tion of  E.  M.  F.  in  the  mains  will  be  instantly  shown  by  the  indicator  which 
will  necessarily  be  affected  in  a  measure  corresponding  exactly  to  what  is 
taking  place  at  every  point  throughout  the  sysiem.  It  will  of  course  be 
readily  conceived  that  as  regards  the  sources  of  current,  these  may  be  of 
any  form  of  direct  current  generator  or  may  be  the  secondary  wires  of 
separate  converters  or  transformers,  or  separate  secondary  wires  on  a  single 
converter,  the  primaries  or  primary  of  which  are  or  is  in  circuit  with  a 
source  or  generator  of  alternating  currents  ;  and  that  this  method  of  circuit 
construction  constitutes  at  once,  in  either  of  its  forms.  Fig.  6  or  Fig.  8,  a 
system  for  the  distribution  of  current  direct  from  a  generating  station,  or  a 
system  for  either  primary  or  secondary  circuits  or  both  primary  and 
secondary  circuits  for  alternate  current  distribution. 

A  STEP  FORWARD, 

Now,  having  got  to  the  bottom  of  the  whole  idea  and  acquired  an  exact 
knowledge  of  the  results  attainable  by  an  arrangement  of  circuits  in  either 
of  the  two  ways  described,  we  can  rise  to  a  proper  appreciation  of  its  utility, 
and  the  first  question  to  be  asked  will  naturally  be  ;  How  is  it,  this  method 
of  circuit  construction  has  not  been  heard  of  in  practice?  Well,  the  fact  of 
the  matter  is  it  hasn't  had  a  chance  to  put  in  an  appearance.  In  the  shape 
here  presented  for  consideration,  it  may  not  improperly  be  regarded  as 
something  brand  new  and  original.  It  is  offered  in  that  sense.  But  the 
surprising  fact  obtains  that  one  of  the  plans  has  already  reached  the 
hoary  age  of  three  years,  for  precisely  the  same  arrangement  of  circuits  as 
is  shown  in  Fig.  6,  is  found  to  have  been  anticipated  in  a  U.  S.  Patent 
granted  as  far  back  as  1891.  Unfortunately  for  its  deve'opment  the  plan  as 
patented  appears  to  have  been  arrived  at  along  a  line  of  reasoning  difTerent 
from  that  which  has  been  followed  in  this  paper,  and  the  specification  shows 
that  the  inherent  virtue  of  the  arrangement  has  been  handicapped  by  a 
little  over-dressing  in  the  shape  of  a  "preferred  forin  "  comprehending  a 
cross-wire  that  practically  relegated  the  improvement  back  to  the  operati\e 
conditions  of  the  simple  two-wire  circuit.    While  this  is  to  be  regretted,  it 


cannot  be  said  to  have  done  any  more  harm  than  a  dam  does  to  a  river 
Water  eventually  finds  its  level,  even  if  driven  to  the  opening  up  of  new 
channels  to  th^it  end;  anfl  in  the  same  sense  the  attainable  in  our  electrical 
field  forces  its  way  through  our  minds  and  brings  whatever  is  of  utility  to 
the  surface.  That's  how  it  comes  about  that  inventions  are  re-invenlcd  and 
conceptions  are  re-conceived.  In  the  present  instance,  the  writer  was  for 
awhile  under  the  agrceafjle  imp-ession  that  the  method  we  have  been  ex- 
amining according  to  both  plans  had  been  devised  solely  by  himself,  until  it 
was  found  some  of  the  ground  had  been  already  covered  in  the  way  that 
has  been  mentioned.  However,  it  is  hoped  a  step  forward  is  about  to  be 
achieved.  The  opportunity  to  bring  the  matter  to  the  attention  of  this  use- 
ful and  progressive  Association  was  embraced  with  grateful  enthusiasm  ; 
and  if  lb\^  p  tper  is  provocative  of  any  profitable  discussion,  whatever  ex- 
pectations are  entertained  of  an  early  and  widespread  adoption  of  these 
plans  will  in  all  probability  be  realized. 

ELECTROLYSIS. 

By  Jas.  a.  Baylis. 
"  Electrolysis"  has  been  announced  as  the  subject  of  my  paper,  but  it  is  too  com- 
prehensive a  term  to  be  applied  to  it;  as  it  is  to  the  electrolytic  corrosion  of  under- 
ground pipes  and  electrical  conductors  by  stray  earth  currents,  that  I  wish  to  confine 
my  remarks. 

During  the  last  year  or  two  the  attention  of  the  electrical  fraternity,  and  the  public 
generally,  has  been  frequently  and  forcibly  directed  to  this  subject,  and  seveial  inter- 
esting and  valuable  articles  and  papers  have  appeared  in  the  columns  of  the  electrical 
press,  or  have  been  read  before  electrirat  societies.  Up  to  the  present  time,  however, 
no  paper  on  this  important  matter  has  been  presented  to  our  Association,  anfl  I  be- 
lieve that  a  thorough  discussion  of  the  subject  at  this  meeting  will  be  productive  of 
much  good  to  all  interested  ;  if  my  paper  (for  wlitch  I  do  not  claim  much  originality)  ' 
serves  as  a  basis  for  such  discussion,  it  will  have  well  served  its  purpose.  In  pre- 
paring it,  I  have  freely  consulted  the  transactions  of  the  various  societies  and  the 
columns  of  the  technical  press,  and  must  acknowledge  the  great  aid  they  have  been 
to  me  in  so  doing.  This  paper,  therefore,  is  more  of  a  resume  of  what  has  been  done 
by  others  in  this  field,  than  the  result  of  personal  e.xperience. 

One  of  the  first  places  to  suffer  from  the  evil  effects  of  stray  earth  currents  was  Bos- 
ton, Mass.  Almost  three  years  ago  the  New  England  Telephone  and  Telegraph  Co. 
found  that  the  insulation  of  some  of  their  underground  cables  had  broken  down  ;  upon 
investigating,  it  was  discovered  that  the  lead  sheathing  had  been  eaten  through  in 
spots  in  some  of  the  manholes.  The  matter  was  carefully  looked  into,  and  it  was 
proved  beyond  a  doubt  that  the  current  from  the  rail  side  of  the  street  railway  circuit 
had  leaked  on  to  the  sheathing  of  the  cables  at  various  points,  and  leaving  the  cables 
at  others,  had,  at  the  points  of  leaving  the  lead,  eaten  it  away  to  such  an  extent  as  to 
allow  water  to  penetrate  to  the  core,  thus  destroying  the  insulation  of  the  wires. 

It  was  soon  found  that  the  destruction  of  the  telephone  cables  was  but  an  item  of 
the  damage  being  done  by  these  stray  currents;  water  and  gas  pipes  were  being  eaten 
through  in  a  number  of  towns  in  which  single  trolley  street  railways  were  being  oper- 
ated. After  careful  experiment  it  was  shown  that  only  where  the  current  left  the 
pipes  to  pass  to  earth  (i.  e.,  where  pipes  were  electro-positive  to  the  earth)  was  any 
damage  being  done.  The  explanation  given  and  the  one  generally  accepted  as  cor- 
rect was  that  electricity  passing  through  a  conducting  liquid  from  the  anode  to  the 
cathode,  decomposes  the  liquid,  and  in  the  ckse  of  water  which  contains  enough  for- 
eign matter  to  make  it  a  conductor,  the  hydrogen  is  carried,  as  it  were,  and  liberated 
at  the  cathode,  while  the  oxygen  is  set  free  at  the  anode,  which,  if  it  be  of  an  easily 
oxidizable  material,  will  soon  be  attacked,  nascent  oxygen  being  a  very  active  agent. 

The  truth  of  this  has  lately  been  questioned  in  a  most  interesting  and  valuable 
paper  on  this  subject  by  Prof.  D.  C.  Jackson,  read  before  the  Western  Society  of  En- 
gineers, July  II,  '94.  After  a  series  of  careful  e.xperiments  Prof.  Jackson  came  to  the 
conclusion  that  the  oxydation  of  the  metal  as  before  mentioned  played  an  unimpor- 
tant part  in  the  destruction  of  the  pipes  and  that  the  corrosive  action  was  due  entirely 
to  the  electrolysis  of  the  s.ubstances  held  in  solution  in  the  water  of  the  soils.  The 
gravity  of  the  corrosion  of  the  pipe  depends  on  the  amount  of  current  flowing  from  a 
given  area  and  the  nature  of  the  salts  in  the  soil. 

What  happens  in  the  case  of  buried  pipes  is  this: — the  current  which  has  leaked 
rom  the  rails  passes  on  to  the  pipes,  and  will  leave  them  and  flow  to  earth  at  points 
from  which  the  resistance  of  the  earth  circuit  to  the  power  house  is  less  than  by  the 
metallic  one.  The  soil  of  cities  contains  more  or  less  moisture  holding  in  solution 
chemicals,  which,  when  their  components  are  set  free,  are  of  a  njpre  or  less  corrosive 
nature. 

To  decompose  acidulated  water  between  two  platinum  electrodes  an  E.  M.  F.  of 
about  1.5  volts  is  necessary  ;  with  lead  plates  a  smaller  voltage  ;  and  with  iron  and 
zinc  still  less,  as  the  affinity  of  the  metals  enters  into  the  reaction.  Metals  buried 
in  moist  earth  containing  impurities  may  be  about  at  the  point  of  corrosion,  a  very 
slight  potential  difference  being  enough  to  set  up  marked  action.  This  accounts  for 
the  destruction  of  pipes  where  only  a  fraction  of  a  volt  P.  D.  was  found  between  them 
and  the  surrounding  earth  ;  because  the  P.  D.  is  under  one  volt  is  no  surety  that 
action  will  not  take  place,  not  so  rapidly  or  violently  of  cour.se,  but  ju.st  as'  surely. 

What  forces  the  current  to  leave  the  rails  and  pass  to  the  earth?  Undoubtedly  be- 
cause of  the  too  high  resistance  of  the  rail  circuit,  due  to  imperfect  bonding  ;  either 
the  bonds  are  too  small,  or,  what  is  more  likely,  the  contacts  between  the  rails  and 
the  bonds  are  not  good.  Sometimes  the  rails  are  connected  to  the  water  pipes  of  a 
town  ;  if  this  is  done  care  must  be  taken  to  have  the  water  mains  connected  to  the 
dynamo  at  the  power  house,  otherwise  if  the  negative  pole  of  the  dynamo  be  grounded 
or  connected  to  the  track,  a  path  of  low  resistance  has  been  provided  for  the  current 
to  get  on  to  the  pipes,  but  to  return  to  the  dynamo  it  must  pa.ss  through  the  earth, 
and  damage  is  sure  to  follow. 

Very  many  remedies  have  been  suggested  and  tried.    Here  aie  some  of  them  : — 

ist.    Grounding  the  positive  pole  of  the  dynamo  and  putting  the  negative  to  line. 

This  only  has  the  effect  of  changing  the  location  of  the  district  in  which  the  pipes 
are  positive  to  the  earth  from  the  immediate  vicinity  of  the  power  house  to  more  dis- 
tant points,  and  while  the  action  is  not  so  violent,  it  is  spread  overa  much  larger  area 
and  the  trouble  is  much  more  difficult  to  deal  with. 

2nd;    Breaking  the  metallic  continuity  of  the  pipes  and  cables  has  been  suggested. 

This  is  impracticable,  of  course,  nt)t  only  because  of  the  enormous  expense  of  chang- 
ing all  the  pipes  at  present  in  the  ground,  but  from  the  fact  that  current  woidd  leave 
one  section  of  pipe,  pass  to  earth,  and  back  on  to  the  next  section. 

3rd.    Frequent  reversals  of  the  polarity  of  the  street  railway  currents. 

This  would  only  retard  the  action,  not  stop  it  altogether.  Various  other  more  cr 
less  impracticable  remedies  ha\  e  been  proposed,  but  it  will  be  unnecessary  to  notice 
them. 

The  ordy  sure  cure  for  this  trouble,  as  far  as  we  know  at  present,  is  in  the  adoption 
of  some  other  street  railway  system  than  that  of  the  single  trolley  with  track  return  : 
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such  as  a  double  trolley  system,  storage  batteries,  or  alternating  currents,  if  a  prac- 
tical motor  can  be  constructed.  A  method  of  street  railway  construction  was  des- 
cribed by  Mr.  \V.  Nelson  Smith  in  the  Street  Railway  Gazette  of  Feb.  17,  94,  which 
does  away  with  the  track  return,  being  practically  a  double  trolley  road,  operated 
under  the  three  wire  system,  using  the  earth  and  rails  as  a  neutral.  Another  system 
was  described  by  Mr.  Nelson  W.  Perry  in  the  Engineering  Magazine  for  March,  '94. 
Many,  if  not  all,  of  the  proposed  underground  conduit  systems  would  have  as  an  ad- 
ditional recommendation,  freedom  from  attendant  electrolytic  effects. 

The  discussion  of  the  merits  or  demerits  of  these  various  systems,  their  practicability 
or  impracticability,  is  outside  the  province  of  this  paper  ;  suffice  it  to  say,  that  there 
seems  to  be  more  than  one  way  of  operating  street  cars,  without  destroying  pipes, 
&c.,  already  under  ground. 

Nevertheless,  the  fact  remains,  that  there  are  very  many  single  trolley  roads  in 
operation  in  this  country,  and  that  something  should  be  done  to  protect  the  pipts 
of  the  municipalities  under  whose  franchises  the  street  railway  companies  operate. 

Absolute  protection,  as  far  as  is  known,  it  is  impossible  to  have,  but  to  ensure  the 
greatest  freedom  from  destructive  action,  the  track  circuit  must  be  of  the  lowest  pos- 
sible resistance.  This  can  only  be  accomplished  by  the  best  of  bonding  and  frequent 
cross  connections  of  rails.  Electrically  welded  rails  should  be  of  great  service  in  this 
connection.  The  rail  circuit  should  be  reinforced  by  overhead  returns  connected  to 
the  rails  at  intervals,  as  is  done  with  the  trolley  and  feeder  wires.  The  negative  pole 
of  the  dynamo  should  be  grounded,  and  the  various  systems  of  underground  pipes 
connected  to  it  by  conductors  of  large  carrying  capacity. 

These  are  the  principal  safeguards  that  can  be  adopted. 

The  telephone  companies  having  underground  wires  have  been  among  the  sufferers 
from  the  electrolytic  corrosion  of  the  lead  of  their  cables,  and  a  brief  description  of  the 
method  used  in  the  United  States  for  their  protection  may  be  of  interest. 

A  map  of  the  underground  conduits  and  manholes  is  made,  and  on  it  are  marked 
the  differences  of  potential  between  the  cables  in  the  manholes  and  the  earth,  also 
the  direction  of  the  current,  whether  to  or  from  the  cables.  In  this  way  the  "  danger 
district,"  or  section  where  the  cables  are  positive  to  the  earth,  may  be  seen  at  a  glance. 
In  this  district,  the  sheathings  of  the  cables  are  carefully  connected  together  by  large 
wire,  and  a  heavy  wire  (or  wires)  is  run  from  the  negative  pole  of  the  dynamo,  which 
is  to  ground,  to  the  nearest  manhole  in  the  danger  district,  and  if  the  current  is  of 
great  volume,  to  several  of  the  manholes.  As  far  as  I  know,  in  every  case,  this  has 
changed  the  direction  of  the  current,  causing  it  to  flow  from  the  earth  to  the  cables, 
thus  giving  adequate  protection  in  an  ine.\pensive  way.  Unfortunately  all  pipes  can- 
not be  protected  to  the  same  extent  in  the  same  way,  and  the  responsibility  of  doing 
proper  track  construction  rests  with  the  street  railway  companies. 

Finally,  because  in  a  town  there  may  be  but  small  differences  of  potential  between 
pipes  and  the  surrounding  earth,  and  decomposition  of  them  does  not  set  in  as  soon 
as  the  street  railway  current  is  turned  on,  we  should  not  be  deceived  into  a  feeling  of 
false  security,  for  though  the  destructive  action  may  be  slow  in  coming,  come  it  will, 
none  the  less  surely. 


NOTE  ON  POSSIBLE  REDUCTION  OF  STATION  PLANT  ON 
SMALL  ELECTRIC  RAILWAYS  BY  MULTIPLE 
SERIES  CONTROL  OF  MOTORS. 

By  John  Langton. 

The  only  efficient  method  of  controlling  electric  street  cars  is  to  vary  the  volts  at 
the  motors  according  to  the  speed  required.  The  facility  for  doing  this  with  storage 
batteries,  by  means  of  grouping  the  batteries  differently,  is  one  of  the  strong  points 
of  battery  traction.  In  a  trolley  or  conduit  system  with  constant  line  pressure  the 
same  thing  is  arrived  at  by  grouping  the  motors  in  series  or  in  multiple.  With  only 
two  motors  to  deal  with,  as  in  an  ordinary  street  car,  this  makes  rather  an  abrupt 
stop,  which  is  eased  off  to  a  more  gradual  change  by  slowing  them  down  by  a  resis- 
tance in  series,  or  speeding  them  up  by  cutting  out  part  of  the  field  winding  or  shunt- 
ing it  by  a  resistance.  This  method  was  used  in  the  early  days  of  electric  railroads, 
but  was  abandoned,  not  because  it  failed  to  give  the  results  expected,  but  because  it 
introduced  a  new  complication  at  a  time  when  there  were  so  many  troubles  with 
everything,  that  simplification  was  the  pressing  need.  These  early  difficulties  having 
been  surmounted,  multiple  series  control  has  been  successfully  revived. 

The  figure  usually  accepted  for  traction  on  street  railway  tracks  in  average  condi- 
tion, is  30  lbs.  pull  on  the  drawbar  per  ton  weight  of  car,  moving  on  a  straight  and 
level  track.  To  start  the  car  from  rest  requires  a  much  greater  effort.  Dynamo- 
meter experiments  show  a  starting  pull  of  from  90  lbs.  to  120  lbs.  per  ton,  equal  to 
the  traction  needed  for  ascending  grades  of  3%  to  4%%. 

When  the  car  is  started  with  the  motors  in  parallel,  controlled  by  the  simple  process 
of  wasting  in  a  rheostat  the  volts  that  are  not  needed  at  the  motor  terminals  to  give 
the  amperes  required  for  the  traction,  the  demand  on  the  station  for  power  is  greater 
when  the  car  is  being  started  than  at  any  other  time  of  its  run,  except  on  roads  with 
heavy  grades.  But  putting  the  motorsin  series  for  startinggreatly  reduces  the  power 
required.  The  torque  of  the  armature,  which  gives  the  traction,  is  a  matter  of  am- 
peres, and  with  the  motorsin  series  the  same  traction  is  obtained  with  one  half  the  cur- 
rent from  the  line  required  when  the  motors  are  in  parallel.  The  power  consumption 
from  start  to  full  speed  is  rather  more  than  one  half,  apparently  because  the  accelerating 
force  is  more  irregularly  applied,  so  that  it  takes  rather  longer  to  get  up  to  speed;  or  to 
put  the  same  tiling  another  way,  in  order  to  get  up  to  speed  in  the  same  time,  rather 
more  than  half  the  average  amperes  are  needed  for  motorsin  series,  as  compared  with 
motorsin  parallel.  The  actual  figures  seem  to  be  about  two-thirds  the  maximum 
power,  and  two-thirds  the  total  power  consumption,  in  starting  and  getting  up  to 
speed  in  the  same  length  of  time.  This  method  of  starting  then  takes  a  maximum 
current,  which  if  divided  between  the  motors  in  parallel  would  only  give  the  traction 
needed  for  ascending  grades  of  from  1%  to  2%,  and  as  almost  every  road  has  steeper 
grades  than  these,  the  heaviest  power  demand  on  the  station  comes,  not  from  starting, 
but  from  moving  up  grade  at  full  speed.  But  if  we  are  content  to  go  up  such  grades 
at  a  considerably  reduced  speed,  we  can  get,  as  in  starling,  the  necessary  traction 
with  half  the  amperes,  by  putting  the  motors  in  series.  The  motors  are  then  working 
with  good  efficiency  on  half  the  line  v(jIi^  and  l  uniiing  at  about  half  speed.  There 
is  of  course  no,  saving  in  the  total  power  consumption  -the  energy  ;  the  car  takes  half 
as  much  current,  but  also  takes  twice  the  time  to  cover  the  distan<  e.  I»ut  there  is  a 
great  reduction  in  the  maximum  power  required,  whiiJi  would  Ite  aljout  the  same  on 
a  5%  grade  with  motors  in  series  as  on  a  2%  grade  with  motors  in  parallel,  or  about  the 
?iame  as  the  maximum  power  required  for  starting  witli  motors  in  series.  The  motors 
must  carry  the  same  current  in  either  case  and  must  therefore  be  the  same  size,  but 
the  maximum  demand  on  the  power  station  from  any  one  car  is  reduced  nearly  one- 
half. 

On  large  roads  the  principle  of  averages  may  be  relied  on  to  a  great  extent,  and 
the  station  capacity  per  car  may  approximate  the  average  power  taken  by  the  car, 


but  on  small  roads  it  is  in  general  only  safe  to  provide  a  station  capacity  per  car 
of  very  near  the  maximum  car  demand.  On  small  roads,  therefore,  a  reduction  of 
the  latter  means  a  reduction  in  size  of  station  plant.  Even  if  the  station  capacity  per 
car  of  large  roads  were  appreciably  affected  by  multiple  series  control  it  could  hardly  be 
availed  of.  The  most  valuable  reduction  is  that  on  grades,  which  may  last  for  some 
minutes  whilst  starting  is  a  matter  of  a  few  seconds.  But  rapid  transit  is  a  principal 
reason  of  the  existence  of  large  electric  roads  and  a  prominent  source  of  their  income, 
and  they  cannot  afford  10  go  slowly  u  >  hill.  For  large  roads  the  principal  value  of 
multiple  series  control  is  the  ability  to  run  slowly  with  good  efficiency  in  crowded 
streets,  and  the  saving  of  wear  and  tear  on  switch  and  rheostat  at  such  times  and  at 
starting.  On  small  roads  with  a  few  cars  running  on  fifteen  to  twenty  minutes  head- 
way is  more  a  question  of  communication  than  of  continuously  rapid  transit ;  and,  as 
has  been  shown,  by  sacrificing  speed  up  hill  a  substantial  reduction  in  the  first  cost 
of  power  plant  may  be  achieved,  without  any  sacrifice  of  ability  to  run  at  high  speed 
on  the  level  and  low  grades.  The  horse  power  hours  drawn  from  the  station  would 
be  the  same  per  car  trip  in  either  case,  but  by  easing  off  the  starting  current  and 
slowing  up  on  grades,  the  power  would  be  drawn  more  uniformly,  with  the  tendency 
to  reduce  the  variations  of  load  on  steam  engines.  This  should  give  better  econo- 
my in  steam  consumption,  but  it  is  not  at  all  probable  that  there  would  be  any  notice- 
able effecs  on  the  coal  bill.  The  load  diagram  of  the  station  would  still  be  badly 
serrated,  but  the  peaks  of  the  diagram  would  be  of  more  uniform  height,  and  the 
highest  of  them  lower  than  with  motors  always  in  parallel. 

There  is  nothing  new  in  this  paper,  and  the  facts  and  conclusions  seem  fairly  ob- 
vious, but  similar  simple  engineering  considerations  are  continually  either  not  ob- 
served or  not  appreciated  in  projected  works,  with  the  result  of  paying  an  extrava- 
gant price  for  some  quality  which  brings  in  an  inadequate  or  no  return. 


CANADIAN    ASSOCIATION    OF  STATIONARY 
ENGINEERS. 


PROCEEDINGS  OF  THE  FIFTH  ANNUAL  CONVENTION. 


The  most  successful  Convention  in  many  respects  tha^  the 
above  Association  has  ever  held,  took  place  in  Toronto  last 
month.  The  proceedings  of  this  fifth  annual  Convention  of  the 
Association  extended  over  four  days,  commencing  September 
the  5th  and  closing  on  the  9th.  The  deliberations  of  the  Con- 
vention were  presided  over  by  the  Executive  President,  Mr.  Geo. 
Hunt,  of  Montreal. 

The  delegates  present  representing  the  various  Subordinate  As- 
sociations throughout  the  Dominion,  were  as  follows  : — 

J.  Robertson,  H.  Nuttal,  and  J.  Murphy,  from  Montreal  No. 
I  ;  R.  Drouin  and  A.  Menard,  from  St.  Laurent  (Montreal)  No. 
2;  E.  C.  Johnson  and  E.  Robertson,  from  Hamilton  No.  2 ;  E. 
J.  Philip,  A.  M.  Wickens,  W.  Phillips,  N.  V.  Kuhlman,  and  G. 
Fowler,  from  Toronto  No.  i  ;  Jas.  Walker,  from  Kincardine 
No.  12  ;  Wm.  Jamieson,  from  Dresden  No.  8;  W.  Wilson,  from 
Peterboro'  No.  14  ;  C.  J.  jorden,  from  Guelph  No.  5  ;  J.  Devlin 
and  R.  King,  from  Kingston  No.  10  ;  J.  F.  Cody  from  Wiarton 
No.  13;  J.  R.  Uttley,  fiom  Berlin  No.  9;  F.  G.  Mitchell  and 
Thos.  Mungall,  from  London  No.  5  ;  J.  H.  Thomson  and  T. 
Wensley,  from  Ottawa  No.  7  ;  Arthur  Ames,  from  Brantford 
No.  4  ;  Thomas  Ryan,  provincial  deputy  for  Quebec  ;  A.  E. 
Edkins,  provincial  deputy  for  Ontario  ;  A.  M.  Wickens,  district 
deputy  for  Toronto,  and  F.  G  Mitchell,  district  deputy  for  Lon- 
don ;  George  Hunt,  executive  president  ;  Wm.  Sutton,  execu- 
tive vice-president  ;  W.  G  Blackgrove,  executive  treasurer, 
Thos.  King,  conductor,  and  F.  Robert,  doorkeeper. 

Richard  Shapland,  London  ;  O.  E.  Granberg,  Montreal;  John 
Campbell,  Montreal  ;  J.  Langdon,  Hamilton  ;  R.  Stuart,  Hamil- 
ton ;  W.  F.  Chapman,  Brockville  ;  Oliver  Shantz,  Geo.  C  Moor- 
ing, W.  L.  Outhwaite  and  others,  were  present  as  visitors. 

In  the  absence  of  Mayor  Kennedy,  Aid.  Burns  extended  to 
the  Association  on  behalf  of  the  city  of  Toronto  a  hearty  wel- 
come, and  invited  the  delegates  to  take  part  in  a  carriage 
drive  and  luncheon  at  Reservoir  Park,  for  which  preparations 
had  been  made  by  the  Council  at  10  a.m.  on  the  following  day. 
He  had  no  doubt  they  would  see  much  while  in  the  city  to  in- 
terest them  and  call  forth  their  admiration.  He  referred  to  the 
fact  that  ex-Ald.  Bell,  of  Toronto,  was  now  a  member  of  the 

C.  A.  S.  E.  The  following  reply,  drafted  by  Bros.  Ryan,  Jamie- 
son  and  King,  was  read  : 

'We,  the  undersigned  committee,  on  behalf  of  the  fifth  annual  conven- 
tion of  the  Canadian  Association  of  Stationary  Engineers,  held  in  your  city 
\n  1894,  in  reply  to  your  address  of  welcome  so  cordially  extended  to  us  by 
Aid.  Barns,  beg  leave  to  express  the  most  sincere  thanks  of  our  convention 
for  the  hearty  welome  extended,  and  the  preparations  made  by  you  for  our 
entertainment  and  pleasure  during  our  stay  in  your  beautiful  city.  We 
esteem  these  courtesies  all  the  more  from  the  fact  that  this  is  the  first  time 
that  our  conventions  have  been  oflScially  recognized  by  any  civic  body  in 
this  manner.  Trusting  that  Aid.  Burns  and  confreres  may  long  be  spared 
to  look  after  the  interests  of  the  Queen  City  of  the  West." 

Aid.  Burns  retired  amid  hearty  applause. 

Bro.  E.  J.  Philip,  President,  of  Toronto  No.  i,  on  behalf  of 
the  local  association,  heartily  welcomed  the  delegates.  In  doing 
so  he  referred  to  the  fact  that  Toronto  was  the  birthplace  of  the 
organization,  the  first  association  having  been  formed  there  with 
only  eight  members.  The  present  large  attendance  was  a  satis- 
factory evidence  of  the  growth  of  the  Association. 

After  the  reading  and  confirmation  of  the  minutes  of  the  last 
meeting,  the  following  committees  were  appointed  : 

Auditing  Committee — Bros.  D.  Robertson,  chairman  ;  Robert 
King,  C.  C.  Robertson,  C.  J.  Jorden  and  A.  Menard. 

Constitution  and  By  Laws — Bros.  James  Devlin,  chairman 

D.  Robertson,  A.  Ames,  F.  Robert  and  R.  Drouin. 
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(iood  of  the  Order — Bros.  J.  F.  Cody,  chairman  ;  Robert 
Kin;>,  E.  C.  Johnson,  F.  G.  Mitchell  and  Ed.  J.  Philip. 

Mileage — Hros.  Joseph  Robertson,  chairman  ;  J.  H.  Thoiiip- 
son,  F.  W.  Donalson,  E.  C.  Johnson  and  E.  J.  Philip. 

Credentials — Bro.  W.  (}.  lilacks^rove,  chairman  ;  A.  E.  Efl- 
kins  and  A.  M.  Wickens. 

The  annual  address  of  the  President,  Mr.  (ieo.  Hunt,  read 
this  stage,  was  as  follows  : 

I  have  the  honor  to  welcome  you  to  this  our  fifth  annual  con- 
vention of  the  Executive  Council. 

1  do  this  knowing  that  your  lodges  in  selecting  you  as  their 
delegates  have  done  so  that  you  will  do  what  you  consider  best, 
and  to  the  advantage  of  our  beloved  order  ;  and  feeling  that  it 
will  be  the  most  important  meeting  ever  held  by  our  society,  not 
only  on  account  of  the  greater  nimiber  of  lodges  represented, 
but  also  because  of  the  mai^nitude  and  importance  of  the  subjects 
to  be  brought  forward.  May  our  proceedings  and  deliberations 
on  the  various  sul)jects  be  so  conducted  as  to  be  to  our  credit, 
and  that  harmony  and  good-will  may  prevail  throughout  our 
session. 

I  trust  you  will  accord  me  the  hearty  support  that  has  always 
been  granted  bv  you  to  the  occupant  of  this  chair,  and  which 
will  result  in  profit  to  ourselves  and  increased  prosperity  to  our 
order. 

We  have,  during  the  past  year,  made  gratifying  additions  to 
the  number  of  our  lodges,  four  of  which  have  been  instituted, 
and  my  experience  has  been  that  the  organizers  have  very  gen- 
erally adhered  to  the  principles  of  careful  selection  of  members 
and  useful  officers,  and  I  here  tender  my  heartfelt  thanks  to  the 
many  brethren  who,  though  often  so  little  known,  have  quietly 
spread  the  tenets  of  our  order,  and  as  a  result  founded  new 
lodges. 

Whilst  we  h  ive  added  lar^jely  to  our  meip.bership,  substantial 
progress  and  improvement  has  been  made  in  the  general  con- 
duct of  the  lodges  ;  the  officers  perform  their  duties  more  intel- 
ligently, and  the  ritualistic  ?nd  secret  work  is  done  better.  I  am 
pleased  to  hear  that  in  many  lodges  the  use  of  books  is  not 
necessary,  and  when  caution  is  used  to  avoid  straying  from  the 
text,  the  result  will  be  added  impressiveness  to  the  ceremony 
and  increased  respect  for  the  officers. 

There  is  a  growing  desire  on  the  part  of  brethren  to  make 
lodge  meetings  more  enjoyable  by  the  introduction  of  lectures, 
discussions,  music  and  other  educational  methods,  .and  I  find 
that  where  this  system  has  been  carried  out  most  successfully 
there  is  greater  harmony  and  less  unnecessary  argument,  better 
attendance,  more  initiations  and  a  nearer  approach  to  perfection 
in  the  work  than  in  lodges  that  make  no  effort  in  this  direction. 

I  am  pleased  to  report  that  many  of  the  district  deputies  have 
done  yeoman  service,  and  have  been  of  great  assistance  to  the 
grand  executive. 

Some  deserve  special  mention.  They  have  given  evidence  of  an 
enthusiasm  in  tlie  performance  of  theirduties  and  an  interest  in  the 
well-being  and  growth  of  the  order,  which  should  earn  for  them  the 
gratitude  of  this  grand  body.  I  am  of  opinion  that  their  valu- 
able assistance,  and  especially  the  persevering  and  successful 
efforts  of  the  majority,  have  not  received  the  recognition  which 
they  deserve. 

The  order  is  now  becoming  too  large  and  widespread  to  be 
handled,  as  in  earlier  years,  directly  by  the  executive,  and  as  a  neces- 
sary consequence  the  duties  of  the  district  deputies  will  become  more 
onerous  and  the  office  more  responsible.  It  is  therefore  imperative 
that  the  appointments  be  judiciously  made,  their  duties  clearly  de- 
fined, their  annual  report  duly  handed  in  and  their  services  receive 
more  recognition. 

In  conclusion,  brethren,  allow  me  to  admonish  you  to  be  ever 
watchful  of  our  order,  guard  well  the  doors  of  the  lodge,  cause 
strict  examination  to  be  made  into  the  character  of  all  candidates, 
suffer  none  to  be  admitted  whose  reputation  is  not  pure  and  spot- 
less. Recollect  that  the  future  success  of  our  order  depends  very 
much  more  on  the  character  than  the  number  of  its  members.  I 
feel  exceedingly  grateful  to  you  for  the  honor  conferred  upon  me  a 
year  ago  when  you  elected  me  to  the  very  honorable  position  of 
president  of  this  society,  so  deserving  of  the  patronage  of  our 
fellow-countrymen 

Brethren,  I  have  already  occupied  too  much  of  your  time  and 
attention  with  such  remarks  as  seemed  to  me  applicable  to  the 
present  occasion,  and  will,  therefore,  only  add,  in  closing,  that  it  is 
my  heartfelt  wish  and  desire  that  your  deliberations  at  this  meeting 
may  be  so  conducted  towards  each  other  that  whatever  we  may  do 
will  redound  to  the  honor  of  the  C.  A.  S.  E.  Commending  you  to 
ask  wisdom  in  your  legislation  from  that  Great  Being  who  rules 
and  guides  us  in  our  every  thought  of  word  and  work.  All  of  which 
is  respectfully  submitted. 

Bro.  Edkins  presented  the  report  of  the  committee  on  creden- 
tials, which  was  found  satisfactory. 

The  report  of  the  Secretary,  Mr.  John  J.  York,  stated  there 
have  been  formed  daring  the  past  year  five  new  associations, 
viz.:  Kingston,  Winnipeg,  Kincardine,  Wiarton  and  Peterboro', 
with  a  total  membership  of  115.  All  the  new  associations  are 
founded  on  the  best  possible  basis,  with  men  of  well-known 
ability,  sound  judgment  and  integrity,  at  the  head  of  affairs.  An 
improved  form  had  been  prepared  for  the  use  of  secretaries  of 
subordinate  associations  in  sending  in  their  semi-annual  reports. 
The  system  of  book-keeping  in  use  by  many  of  the  associations 
was  very  defective,  and  something  better  should  be  insisted  on. 
Notwithstanding  the  dullness  of  the  times,  the  membership  and 


fin  ances  of  the  seveial 
following  statement : 


branches  had  increased,  as  showc  by  the 


Name  ot 
Association. 


Mom- 
b(;rs, 
1H;)3. 
80 
76 
60 


Toronto  No.  1  

Montreal  No.  1  .... 
St.  Lawrence  No.  2... 

Hamilton  No.  2    35 

♦Stratford  No.  3  

ISrantfoni  No.  4    1.5 

London  No.  5    2.5 

Giiolpli  No.  6   16 

Ottawa  No.  7   33 

Dresden  No.  8    18 

Berlin  No.  9    14 

I  Kingston  No.  10  

Winnipeg  No.  11  

I  Kincardine  No.  12  

I  Wiarton  No.  13  

1- Peterboro  No.  14  


Mem- 
Ijers, 
1894. 
112 
75 
60 
31 

15 
15 
16 
36 
17 
12 
39 
40 
7 
15 
14 


Inc.  lM:c.  Casli, 

im. 

32       ...    .3316  14 
]      120  17 

  68  92 

4        2  90 


Casli, 
1894, 
8467  89 
190  m 
28  8.5 
5  45 


Tolal 
Assets, 
18!*4. 
8617  89 
8fJ6  »i 
40  HT, 
m  .59 


Lia- 
bilities, 
1894. 


825  00 
76  30 


11  52  5  11 

.32  51  41  11 

45  HT,  .52  86 

66  16  23  22 


1  05 


6  80 


0  63 


♦  No  report, 
t  New  associations. 


372     .504  132 


The  report  was  received  and  referred  to  the  Auditing  Com- 
mittee. 

The  annual  report  of  the  Treasurer,  Mr.  W.  G.  Blackgrove, 
for  the  year  ending  September,  1894,  was  as  follows  :  ' 


8tll  Sept., 
13th  " 

23tll  C^Lt., 

1  2th  Jan ., 
ijtli  Feb., 
15th  June, 

Qth  July, 
24th  Aug., 
30th  " 

3rd  Sept., 


Receipts. 

1893,  balance  on  hand   $210  71 

"     stationery  (iierlin)   „q 

"     per  A.  E.  Edkins,  Kingston  charter   ,5  qq 

1894,  Torollt'i  No.  I  prr  ■  ajjil.i  tax   50 

"      <.-a.sli.  J.  J.  V..rk,  «v-se.  ix'tai-y   96  50 

and  Peterboro'  charters   30  00 

15  00 
40 


]•:.  E.ikiii..  w'i, 

A.  M.  Wickens,  Kincardine  charter, 
stationery  Toronto  No.  i  

Toronto  No.  i  per  capita  tax   -28  oo 

cash,  J.  J.  York,  ex-secretary   120  61 


Disbursements. 


$540  42 


9th  Sept.,  1893,  mileage  rates  

"        '      rent  of  hall  for  convention 


2nd  Nov., 
4th  Dec, 
8th  Feb., 
9th  July, 
28th  Aug., 


A.  E.  Edkins,  expenses,  Kingston.... 

J.  J.  York,  for  emblems  

,        "         postage  and  express  

A.  M.  Wickens,  expenses,  Kincardine. 
Toronto  No.  i,  on  account  


35 

5  00 

2  00 
50  00 

5  23 
9  50 
25  00 


Balance  cash  on  hand   ^282  14 


$540  42 

The  report  was  referred  to  the  Auditing  Committee. 

On  motion  of  Bro.  ?2dkins,  seconded  by  Bro.  King,  it  was  de- 
cided to  send,  through  the  President,  a  telegram  of  congratula- 
tion to  the  National  Association  of  Stationary  Engineers  of  the 
United  Slates  now  sitting  at  Baltimore.  The  Executive  Secre- 
tary read  a  letter  from  that  Association  regretting  their  inability 
to  be  offrcially  represented  at  the  dinner,  but  wishing  the  sister 
organization  all  prosperity. 

A  letter  of  regret  was  read  from  Bro.  Hartenstein,  of  Montreal, 
who  could  not  be  present. 

An  invitation  was  given  the  members  by  Bro.  Philip  to  inspect 
the  steam  and  electric  plant  of  the  T.  Eaton  Co. 

The  committee  on  good  of  the  order  reported  recommending 
that  the  charter  for  Brandon  be  recalled,  and  that  a  new  charter 
be  issued  in  the  case  of  Portage  la  Prairie,  should  a  branch 
be  formed  there.  In  the  case  of  the  Stratford  branch,  it  was 
recommended  that  the  district  deputy  be  asked  to  visit  them 
with  a  view  to  reviving  the  branch. 

The  report  was  adopted. 

The  district  deputy  for  Quebec,  Bro.  Ryan,  stated  that  he 
expected  to  organize  associations  shortly  ai  Sherbrooke,  Quebec 
and  Levis,  and  an  interesting  winter's  work  was  in  prospect. 

The  district  deputy  for  Ontario,  Bro.  A.  E.  Edkins,  reported 
that  new  associations  would  probably  be  formed  at  an  early  date 
in  Brockville,  Carleton  Place,  Chatham,  and  other  Ontario 
towns. 

Mr.  W.  F.  Ch.apman,  of  Brockville,  announced  his  purpose  of 
doing  all  he  could  to  institute  an  association  in  that  city. 

EVENING  SESSION. 

At  the  open  session  in  the  evening,  papers  were  read  by  Bro. 
J.  Murphy,  of  Montieal,  on  "  Steam  Jackets  and  Steam  Separa- 
tors," and  by  Bro.  O.  E.  Granbeig,  of  Montreal,  on  "  Stationary 
Engineers,  Real  and  Imaginary,''  for  which  the  authors  received 
a  hearty  vote  of  thanks.  At  q.30  a  visit  of  inspection  was  made 
to  the  power  station  of  the  Toronto  Electric  Light  Co. 


SECOND  DAY. 
Wednesday  was  enjoyably  spent  m  viewing  the  city  and  the 
Industrial  Exhibition  from  carriages  placed  at  the  disposal  of 
the  visitors  by  the  City  Council,  luncheon  being  partaken  of  at 
Reservoir  Park.  In  the  Board  Room'  of  the  Industrial  Exhibi- 
tion Association,  an  interesting  paper  was  read  'oy  Bro.  A.  E. 
Edkins,  on  "  Injectors,"  w  hich  will  be  found  on  page  120  of  this 
issue. 

THE  ANNUAL  DINNER. 

The  annual  dinner  took  place  in  the  spacious  dining  hall  of 
the  Palmer  House  on  Wednesday  evening,  and  was  an  occasion 
of  much  enjoyment.  The  chair  was  occupied  bv  Bro.  E.  J. 
Philip,  President  of  the  local  association.  Among  the  visitors 
were  Mr.  Joseph  Tait,  ex-M.  P.  P.,  and  Mr.  J.  J.  Wright,  Manager 
Toronto  Electric  Light  Company,  and  President  of  the  Canadian 
Electrical  Association.    Letters  of  regret  were  read  from  Mavor 
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Kennedy  and  Mr.  O.  P.  St.  John,  President  of  the  Marine 
Engineers'  Association. 

After  sufficient  time  had  been  given  for  the  discussion  of  an 
excellent  menu,  the  lists  of  toasts  was  proceeded  with.  The 
toasts,  "  The  Queen,"  and  Canada  Our  Home"  were  honored  by 
the  singing  of  the  National  Anthem  and  The  Maple  Leaf 

Mr.  Joseph  Tait  in  replying  to  the  latter  toast,  referred  to  his 
efforts  to  secure  the  legislation  which  the  Association  desired, 
and  tegretted  that  he  had  not  been  more  successful.  Such 
legislation  was  now  difficult  to  obtain  owing  to  the  abuse  of  their 
privileges  by  certain  classes. 

A  fitting  acknowledgement  of  the  toast  "Toronto,  the  Queen 
City  of  the  West,"  was  made  by  ex-ald.  Bro.  Wm.  Bell. 

Mr.  Samuel  Rogers  replied  on  behalf  of  "The  Manufacturers," 
expressing  his  sympathy  with  the  men,  who  in  this  organization 
were  endeavoring  to  educate  and  fit  themselves  ior  higher 
positions.  By  keeping  a  good  purpose  before  them,  he  trusted 
they  would  find  chances  of  climbing  up  the  ladder,  and  that 
they  would  all  achieve  an  honorable  position  in  life. 

Mr.  John  J.  Main,  responding  to  the  same  toast,  said  he  could 
observe  in  the  faces  of  the  members  of  the  Association  year  after 
year  their  growing  intelligence.  The  Association  should  bring 
young  men  in,  and  try  to  educate  them  and  make  them  capable. 

The  toast  to  "  Kindred  Societies,"  was  responded  to  by  Mr.  J. 
J.  Wright, — who  extendeil  an  invitation  to  as  many  of  the  mem- 
bers as  could  do  so  to  visit  the  convention  of  the  Canadian 
Electrical  Associaton  in  Montreal — by  Mr.  J.  C.  McLean,  of  the 
Toronto  street  railway,  and  Mi.  John  Campbell,  of  the  Montreal 
street  railway. 

"  The  Executive"  was  responded  to  by  Bro.  Hunt,  Executive 
President,  who  said  that  while  at  one  time  the  fate  of  the  Asso- 
ciation seemed  to  hang  by  a  slender  thread,  it  was  now  on  a 
satisfactory  and  progressive  basis. 

The  Canadian  Association  of  Stationary  Engineers  drew  re- 
sponses from  representatives  of  various  associations. 

Bro.  Wickens  mentioned  as  an  illustration  of  the  growing 
importance  of  the  engineers,  that  out  of  about  9,000,000  horse- 
power on  the  continent  of  America  at  present  nearly  three-quar- 
ters was  the  growth  of  the  last  ten  years.  The  constant  develop- 
ments of  machinery  required  the  engineer  to  be  studying  all  the 
time,  and  this  was  where  the  usefulness  of  an  association  came  in. 

Bro.  York  could  say  to  young  men  that  his  knowledge  of  engi- 
neering had  increased  100  per  cent,  since  he  became  a  member, 
and  lie  could  assure  outsiders  that  their  minds  would  never  be 
narrowed  nor  their  intelligence  decreased  by  being  in  this  Asso- 
ciation.- Young  members  should  never  be  ashamed  of  asking 
questions,  as  it  was  by  this  means  that  knowledge  was  gained 
and  new  points  brought  out  in  discussion. 

Mr.  Drouin  on  behalf  of  St.  Laurent  No.  2,  of  Montreal, 
acknowledged  the  kind  hospitality  extended  to  him,  and  regret- 
ted that  his  limited  knowledge  of  English  did  not  enable  him  to 
speak  at  greater  length. 

Bro.  Shapland,  of  London,  Bro.  Green,  of  Guelph,  Bro.  King, 
of  Dresden,  and  Bro.  King,  of  Kingston,  also  responded,  giving 
encouraging  accounts  of  the  work  being  doneby  their  Associations. 

Bro.  A.  E.  Edkins,  replying  to  the  toast  "The  Ontario  Asso- 
ciation of  Stationary  Engineers,"  sought  to  remove  the  miscon- 
ception that  the  Ontario  Association  was  an  organization  entire- 
ly separate  from  the  C.A.S.E.  and  proceeded  to  explain  the 
objects  of  the  bill  passed  by  the  Ontario  Legislatute  under 
which  the  O.  A.  S.  E.  was  formed.  In  Quebec,  they 
now  had  a  government  licensing  law  which  is  compulsory 
and  no  doubt  that  law  would  be  the  means  of  raising  the  stand- 
ard of  qualifications  of  engineers  in  that  province.  If  Ontario 
would  pass  an  act  under  which  the  government  would  issue  cer- 
tificates, they  would  be  willing  to  let  the  Ontario  Associatition 
lapse  in  its  favor. 

The  Executive  Secretary,  Bro.  York,  then  read  the  following 
reply  to  the  address  of  welcome  presented  by  Toionto  No.  i  : 
E.  J.  Philip,  President,  Toronto  No.  i. 

Deak  Sir  and  Brother, — We,  as  a  committee  appointed  by  the  1894 
Convention  of  Canadian  Association  of  Stationnry  Engineers,  on  hehalf  of 
that  convention,  tender  to  you,  as  representative  officer  of  Toronto  No.  1, 
our  cordial  thanks  for  your  hearty  welcome  extended  to  this  convention. 
And  also  their  very  great  appreciation  of  the  efforts  of  your  entertainment 
committee  in  providing  a  programme  for  the  entertainment  and  amusement 
of  this  convention — a  programme  which  has  certainly  never  been  equalled  and 
could  hardly  be  surpassed.  On  behalf  of  the  convention,  we  trust  they  will 
accept  our  sincere  thanks. 

Committee — Thomas  Ryan,  William  Jamieson,  Robert  King. 

At  intervals  during  the  evening  a  number  of  excellent  senti- 
mental and  comic  songe  were  rendered  bg  Messrs.  Geo.  Grant, 
James  Fax,  John  Alexander,  and  W.  G.  Blackgrove  to  whom 
a  hearty  vote  of  thanks  was  tendered. 

THIRD  DAY. 

Thursday  was  pleasantly  and  profitably  spent  at  Niagara  Falls, 
under  the  direction  of  the  following  Committee  : — Bros.  A.  E. 
Edkins,  E.  f.  Philip,  Wilson  Phillips,  W.  L.  Outhwaite,  J.  Fox, 
Wilford  Phillips,  J.  C.  McLachlan,  J.  G.  Bain,  W.  G.  Black- 
grove.  W.  Bell,  with  A.  M.  Wickens  as  chairman,  H.  E.  Terry, 
■  secretary,  and  Geo.  Fowler,  treasurer.  The  trip  was  made  on 
the  steamer  Chippewa  an  1  over  the  Niagara  Falls  Park  and  River 
Railway.  The  power  canal  of  the  Cataract  Constiuction  Co., 
was  inspected  under  direction  of  the  engineer  in  charge,  Mr. 
DeCourcey  May. 

On  the  Canadian  side  the  power  stations  of  the  Niagara  Falls 


Park  and  River  Railway  Co.  were  also  visited  and  inspected  under 
the  guidance  of  Mr.  Ross  Mackenzie,  the  manager,  J.  C. 
Rothery,  Assistant  Superintendent,  and  W.  Phillips,  Mechanical 
Superintendent. 


FOURTH  DAY. 

The  convention  re-assembled  for  the  completion  of  its  busi- 
ness at  10  a.m.  A  report  was  handed  in  by  the  Committee  on 
good  of  the  order,  advising  against  the  adoption  of  the  proposal 
to  issue  graded  certificates  to  members.  The  report  was  adopt- 
ed after  some  discussion. 

The  Committee  on  Constitution  and  By-Laws  reported  as  iol- 
lows  : 

1.  Your  committee  recorrrmend  that  Sec.  L,  Art.  5,  be  amended 
to  read  thus  :  "  That  it  be  constitutional  hereafter  to  have  the 
nomination  of  candidates  for  office  on  the  executive  council  precede 
the  election  of  said  officers,  and  may  be  taken  up  at  any  time  after 
the  opening  of  the  annual  convention,  providing  notice  thereof  has 
been  given." 

2.  Your  committee  recommend  that  a  new  section  be  added  to 
Article  II.,  to  be  known  as  section  2,  whereby  subordinate  associa- 
tions shall  issue  to  any  member  in  good  standing  a  withdrawal  card, 
which,  upon  presentation  thereof  shall  entitle  the  holder  to  the  full 
privileges  and  membership  in  any  other  association  in  the  locality 
to  which  he  may  remove  without  the  payment  of  initiation  fee,  and 
that  Article  II.,  section  i,  on  the  laws  of  subordinate  associations, 
be  so  amended. 

3.  Your  committee  also  recommend  to  this  convention  that  the 
executive  committee  formulate  some  scheme  of  insurance  and 
benefits  for  members;  the  executive  to  be  instructed  to  draft  such 
scheme,  and  that  the  secretary  of  this  convention  notify  each  of  the 
subordinate  associations  of  the  same  not  later  than  two  months 
previous  to  the  annual  convention  next  ensuing. 

4.  That  Article  IV.,  sec.  2,  on  the  laws  of  subordinate  associa- 
tions, be  corrected  ;  also  that  sec.  2  of  same  article  (which  is  omitted 
from  one  edition  of  the  constitution)  be  inserted,  and  that  Art.  III., 
section  4,  be  amended  by  erasing  all  after  the  word  "each,"  and 
inserting  instead  the  words  "semi-annual." 

It  is  the  opinion  of  your  committee  that  the  rule  appointing 
district  deputies  be  more  closely  adhered  to,  there  being  no  need  for 
provincial  deputies.  A  certain  number  of  district  deputies  should 
be  appointed  at  each  convention,  such  appointments  to  be 
made  by  vote  of  the  convention. 

The  first  paragraph  was  thrown  out,  as  well  as  the  second  and 
third  clauses.    The  fourth  clause  was  adopted. 

The  appointment  of  deputies  was  declared  to  be  the  preroga- 
tive of  the  President. 

The  auditors  reported  having  found  the  books  and  reports  cor- 
rect, and  recommended  a  refund  of  $3,875  to  Kingston  Associa- 
tion of  per  capita  tax. 

The  receipts  of  the  souvenir  were  reported  by  Bro.  York  to  be 
$842.50,  and  the  estimated  profit  $300  ;  this  profit  to  be  applied 
to  defraying  the  expenses  of  the  present  convention. 

Ottawa  was  chosen  as  the  place  of  next  meeting. 

The  following  are  the  officers  elected  for  1894-5  • 

President — John  J.  York,  Montreal. 

Vice-President — W.  G.  Blackgrove,  Toronto  (acclam.). 

Secretary —James  Devlin,  Kingston  (acclam.). 

Treasurer — Duncan  Robertson,  Hamilton  (acclam.). 

Conductor — E.  J.  Philip,  Toronto. 

Doorkeeper — J.  F.  Cody,  Wiarton. 

Upon  the  installation  of  officers,  the  newly-elected  president  ap- 
appointed  the  following  as  district  deputies  : 
For  Quebec — O.  E  Granberg,  Montreal. 
For  Ontario  —A.  E.  Edkins,  Toronto. 
For  Manitoba— Chas.  C.  Robertson,  Winnipeg. 

The  proceedings  were  brought  to  a  close  with  the  presentation 
to  Bro.  Hunt  of  a  jewel  in  recognition  of  his  valuable  services  as 
President,  followed  by  brief  speeches  from  the  newly-installed 
officers. 


T8  611  Sill  MiBS 

•  •  • 

Are  your  working  expenses  too  high .  .  A 

Don't  you      you  could  effect  a  saving  ■ 

•  •  • 

•  T^HE  undersigned  makes  a  Specialty  of 

•  overhauling  complete  plants,  steam  or 
water  power,  railway  or  light,  with  the  object 
of  stopping  little  leaks  and  increasing  earn- 
ings ^ 

GEO.  WHITE -FRASER,  G.E. 

Electrical  Engineer 

18  ImDerlal  Loan  Building       ■  TORONTO. 
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THE  TORONTO  INDUSTRIAL  EXHIBITION. 

Below  will  be  found  particulars  of  some  of  the  exhibits  ;it 
the  recent  Toronto  Industrial  Exhibition  in  which  the  readers 
of  the  Electrical  News  are  likely  to  be  most  interested  : — 

The  Ballard  Storage  Battery  Co.,  of  Toronto,  made  an  interesting 
show  of  fans,  worked  on  the  storage  system,  as  well  as  a  surgeon's  bat- 
tery. 

Robin  &  Sadler,  of  Montreal  and  Toronto,  presented  an  attractive 
showing  in  the  east  end  of  the  Machinery  Hall,  of  samples  of  all  kinds 
and  sizes  of  leather  belting,  laces,  belt  dressing,  &c. 

Kay  Electric  Works,  Hamilton,  had  a  well  arranged  and  instructive 
exhibit,  showing  a  20  11.  P.  dynamo — an  exciter  for  the  alternator  which 
worked  the  welding  and  heating  machines,  and  for  heating  iron  in 
water. 

The  Canadian  Mineral  Wool  Co.,  Ltd.,  of  Toronto,  presented  neat 
compact  samples  of  their  asbestos  goods,  steam  packings,  cotton  waste, 
gaskets,  steam  and  boiler  covering.  The  Company  is  now  manufactur- 
ing its  wool  in  Toronto,  thus  reducing  the  cost  of  its  material. 

The  Dodge  Wood  Split  Pulley  Co.,  of  Toronto,  placed  before  prospec- 
tive purchasers  a  large  variety  of  their  well  known  split  pulleys;  also  for 
the  transmission  of  power  and  for  hoisting  purposes  their  tallow  laid 
manilla  ropes.  They  have  specially  made  a  new  pulley  for  dynamos  and 
motors.  All  their  pulleys  were  running  at  high  speed  and  attracted  a 
good  amount  of  attention. 

The  Johnson  Electric  Co.,  of  Toronto,  exhibited  four  motors,  driven 
by  the  Wheelock  engine  which  furnished  the  motive  power  to  light  the 
Main  Building.  The  Company  also  provided  the  incandescent  lights 
by  the  National  alternator,  producing  1,000  lights — the  machine  making 
1350  revolutions  to  the  minute.  They  likewise  showed  nine  motors 
from  ^  to  5  H.  P.,  search  light,  &c 

Barber  &  Watson,  of  Meaford,  Ont.,  had  on  exhibition  one  of  Bar- 
ber's Canadian  Turbines,  which  is  apparently  easy  to  handle,  quick  to 
respond,  steady  and  sturdy  in  motion.  The  firm  also  manufacture  gear- 
ing, hangers,  shafting,  pulleys,  saw  mill  machinery  and  machinery  and 
castings  of  all  kinds.  They  have  had  an  experience  in  the  above  lines 
of  trade  extending  over  a  period  of  26  years. 

The  Bell  Telephone  Co. ,  of  Montreal  and  Toronto,  had  a  fine  exhibit, 
very  tastily  arranged,  in  the  Main  Building,  showing,  besides  the  usual 
full  lines  of  every  kind  of  electrical  appliances,  a  new  keyless  fire  alarm 
box  and  a  fire  alarm  for  hotels.  The  Company  manufacture  in  their 
factory  in  Montreal  all  the  various  apparatus  connected  with  telephone 
and  electric  work.  They  fitted  up  the  police  patrol  system  in  Mon- 
treal. 

William  C.  Wilson,  of  Toronto,  had  an  attractive  display  in  the  Ma- 
chinery Hall  of  all  kinds  of  lubricating  oils  and  grease,  engine  packing, 
belting,  electric  carbons,  cotton  waste,  &c. ,  also  samples  of  ammonia 
oils — the  latter  being  subjected  to  a  very  high  cold  test  and  being  speci- 
ally prepared  for  ice  makers  and  brewers.  Mr.  Wilson's  stand  was  well 
arranged  and  decorated  with  electric  lights,  which  showed  off  his  exhibit 
to  advantage. 

F.  E.'  Dixon  &  Co.,  70  King  St.  E. ,  Toronto,  showed  samples  of  dif- 
ferent kinds  of  belting — round  belts,  rubber  belting,  cotton  and  lace 
leather,  belt  studs,  twisted  raw  hide  belting,  and  their  Goodyear  welting. 
The  firm  supplied  the  18-inch  double  belt  which  was  driven  by  the 
40  H.  P.  engine  belonging  to  the  Johnson  Electric  Co.  to  run  part  of 
their  machinery,  and  during  the  time  of  the  Exhibition  it  had  been  in 
nse  it  had  not  stretched. 

The  Wm.  Hamilton  Manufacturing  Co.,  Ltd.,  Peterborough,  Ont., 
had  on  view  the  "  Boss  Turbine  Water  Wheel,"  which  they  claim  giv.es 
the  highest  percentage  of  useful  effect  for  every  cubic  foot  of  water  used. 
It  is  made  in  dry  sand,  having  smooth,  even  surfaces.  The  improved 
water  wheel  governor  made  by  this  Company  is  claimed  to  be  the  most 
simple,  durable  and  efficient  in  correcting  rapidly  any  disturbed  motion 
of  machinery  driven  by  water  power. 

The  Northey  Manufacturing  Co.,  Ltd.,  of  Toronto,  exhibited  in  the 
Machinery  Hall  several  of  their  well  known  pumping  engines.  The  one 
that  attracted  most  attention  from  those  practically  interested,  was  their 
Underwriters'  Fire  Pump,  the  dimensions  of  which  were  14x7x12, 
giving  a  capacity  of  500  gallons  of  water  per  minute — equal  to  2. 1 inch 
smooth  nozzle  streams — the  engine,  to  produce  this  result,  was  driven 
at  the  rate  of  70  revolutions  per  minute.  The  Company  also  showed  an 
independent  condenser,  capable  of  supplying  the  wants  of  any  steam 
engine  of  200  H.  P.;  a  brewer's  air  pump,  with  automatic  regulator,  as 
well  as  several  small  duplex  feed  pumps. 


The  town  council  of  Millbrook  has  appointed  a  deputation  to  inspect 
the  lighting  plants  of  various  towns  prior  to  purchasing  the  necessary 
plant  to  light  the  town. 

The  street  railway  of  St.  Thomas,  Ont. ,  is  said  to  have  been  purchased 
by  Mr.  Henry  Everett,  of  Cleveland,  Ohio,  who  is  also  interested  in 
the  Toronto  and  Montreal  street  railways.  It  is  reported  to  be  the  in- 
tention to  convert  the  railway  into  an  electric  line  next  spring. 

Rumors  have  been  abroad  during  the  last  few  weeks  pointing  to  the 
sale  by  the  Royal  Electric  Company  of  their  manufacturing  business. 
The  General  Electric  Co.,  the  Montreal  Gas  Co.,  and  the  Stanley 
Electric  Co.,  of  Pittsfield,  Mass.,  have  all  been  mentioned  as  among  the 
probable  purchasers.  Senator  Thibeaudeau,  President  of  thf:  Royal 
Electric  Co.,  has  stated  that  there  is  no  truth  in  these  rumors. 

At  the  annnual  meeting  of  shareholders  of  the  G.  N.  W.  Telegraph 
Co.,  held  in  Toronto  on  the  26th  of  September,  the  following  gentlemen 
were  re-elected  as  the  Board  of  Directors  and  Officers  of  the  Company 
for  the  ensuing  year  :  H.  P.  Dwight,  Toronto,  president  and  general 
manager ;  Adam  Brown,  Hamilton,  vice-president  ;  Hugh  N.  Baird, 
James  Hedley,  A.  S.  Irving,  W.  C.  Matthews,  Toronto  ;  Richard  Fuller, 
Hamilton  ;  Hon.  William  McDougall,  Ottawa  ;  Charles  A.  Tinker, 
New  York  ;  secretary,  and  auditor,  George  D.  Perry  ;  treasurer,  Arthur 
Cox. 


SPARKS. 

An  incandescent  lighting  plant  is  being  installed  at  Midland,  Ont. 
The  construction  of  a  new  telegraph  line  from  Uat  Portage  to  Fort 
Francis,  is  talked  of 

The  Peterborough  Electric  Light  Co.  will,  it  is  said,  establish  alight- 
ing plant  at  Tweed,  C^nt. 

The  electric  lighting  plant  at  Kem[)tville,  Ont.,  was  recently  purchased 
by  Mr.  J.  J.  Collins,  of  Ottawa. 

An  amalgamation  has  been  consummated  of  the  two  electric  lighting 
companies  at  Sydney,  Cape  Breton. 

The  Calgary  Water  Power  Co.  have  lately  installed  and  put  in  oper- 
ation in  that  city,  an  arc  lighting  plant. 

It  is  said  to  be  the  intention  of  the  Bell  Telephone  Co.,  to  extend 
their  system  throughout  Southwestern  Manitoba. 

A  joint  stock  company  is  said  to  be  in  process  of  formation  at  Windsor, 
Ont.,  to  manufacture  signals  for  electric  railways. 

The  Waterloo  Farmers'  Alliance  Telephone  Co.,  after  having  been  in 
business  three  years,  have  sold  out  to  the  Bell  Telephone  Co. 

An  electric  railway  is  talked  of  to  connect  Gait  via  North 
Dumfries,  New  Dundee  and  Haysville,  with  New  Hamburgh  and  Baden. 

Mr.  W.  C.  Harriston  has  purchased  from  Mr.  H.  G.  Buck,  the  electric 
light  plant  and  business  at  Norwood,  Ont. ,  and  is  erecting  a  new  station. 

The  citizens  of  Summerside,  P.  E.  I.,  have  voted  down  the  propo- 
sition that  the  council  should  purchase  and  operate  an  electric  lighting 
plant. 

Owing  to  some  irregularity  in  the  tenders  submitted  for  an  electric 
light  plant  for  the  town  of  Kincardine,  the  council  decided  to  invite 
new  tenders. 

Messrs.  F.  H.  Sleeper  &  Co.,  of  Coaticook,  Que.,  are  endeavoring 
to  form  a  company  to  supply  electric  light  to  the  towns  of  Huntingdon 
and  Ormstown. 

Petitions  are  being  circulated  and  signed  at  Ottawa,  asking  the 
council  to  request  the  Electric  Railway  Company  to  inaugurate  a  limited 
Sunday  service. 

Mr.  T.  S.  Bell,  Engineer,  of  Hamilton,  has  been  employed  to  report 
on  the  possibilities  of  the  water  power  at  Chedoke  Falls,  for  electric 
lighting  purposes. 

The  Directors  of  ihe  Hamilton  &  Dundas  Railway  Co.  have  decided 
to  defer  changing  the  line  from  steam  to  electricity,  until  July,  1896, 
when  the  Myles  lease  will  have  expired. 

Mr.  Gilbert  Johnston,  formerly  chief  engineer,  and  subsequently 
master  of  the  steamer  Hero,  has  recently  been  appointed  chief  engineer 
of  the  Richelieu  &  Ontario  Navigation  Co.  < 

The  Toronto  Street  Railway  Co.  carried  1,936,119  passengers  during 
the  recent  Industrial  Exhibition  at  Toronto,  as  compared  with  1,797,877 
during  the  same  period  of  the  preceding  year. 

The  town  of  Trenton,  Ont. ,  has  approved  of  a  by-law  to  apportion 
$6,000  for  the  construction  of  a  power  house  at  the  dam  on  the  river 
north  of  the  town,  where  it  is  proposed  to  generate  electricity  for  lighting 
and  manufacturing  pm poses. 

The  township  council  of  York,  at  a  meeting  to  be  held  on  the  8th  of 
October,  will  consider  the  advisability  of  passing  a  by-law  to  authorize 
the  extension  of  the  Toronto  Suburban  Railway  Company's  line  to  the 
village  of  Weston. 

It  is  said  to  be  the  intention  of  the  Montreal  Park  &  Island  Railway 
Co.,  to  double  track  their  line  to  Back  River  and  to  add  six-hundred 
H.  P.  to  their  steam  and  electric  plant.  The  Company  have  now  under 
construction  in  the  exhibition  grounds,  repair  shops  and  car  barns. 

The  ratepayers  of  the  village  of  Weston  have  refused  to  sanction  the 
proposed  bonus  of  $5,000  to  the  Suburban  Street  Railway  Co.,  to  induce 
the  company  to  extend  their  line  to  that  village.  Mr.  Eraser,  the  Man- 
ager of  the  Company,  states  that  unless  the  bonus  is  granted  the  exten- 
sion will  not  be  made. 

Incorporation  is  being  applied  for  by  the  Cataract  Power  Company, 
at  Hamilton,  for  the  purpose  of  conveying  power  to  Hamilton  from 
Niagara  Falls.  The  promoters  of  the  Company  are,  Messrs.  W.  H. 
Glassco,  W.  Southam,  R.  Fuller,  W.  A.  Wood,  J.  W.  Hendrie,  W.  W. 
Osborne,  John  Patterson. 

After  having  sent  a  deputation  to  inspect  the  lighting  stations  of 
various  towns  and  cities  in  Canada  and  the  United  States,  the  City 
Council  of  Stratford  has  instructed  the  fire  and  light  committee  of  the 
Council  to  obtain  plans  and  invite  tenders  for  an  electric  light  plant,  to 
be  owned  and  operated  by  the  city. 

The  Yarmouth,  N.  S.,  Telephone  Co.  is  reported  to  have  earned  a 
net  profit  on  the  past  year's  business  of  twenty-six  percent.  Out  of  this 
a  dividend  of  ten  per  cent,  will  be  paid.  The  officers  of  the  Company 
were  re-elected  as  follows  :  President,  H.  B.  Cann  ;  secretary,  E.  K. 
Spinney,  and  treasurer,  J.  M.  Lawson. 

The  Montmorency  Electric  Power  Co.,  of  Quebec,  have  commenced 
the  construction  of  a  new  brick  and  stone  building,  95  x  45  feet  in  size, 
on  Prince  Edward  Street,  in  St.  Roch's.  This  building  is  to  be  used  as 
a  distributing  station  and  for  ofiice  purposes.  It  is  expected  that  the 
Company's  new  plant  will  be  installed  and  in  operation  before  the  close 
of  the  present  month. 

A  handsome  new  car  has  been  constructed  at  the  General  Electric 
Company's  works  at  Peterboro,  for  the  Kingston  Electric  Railway  Co. 
The  car  will  be  used  for  special  occasions  only.  It  is  said  that  the 
company  will  make  a  new  departure  by  placing  this  car  at  the  disposal 
of  those  who  wish  to  attend  the  opera,  etc  ,  in  full  dress,  and  who  are 
willing  to  pay  for  extra  accommodation. 

The  town  of  Magog,  Que. ,  has  entered  into  a  contract  with  Mr. 
LeMay  to  supply  arc  and  incandescent  lights  for  a  period  of  five  years. 
The  price  for  arc  lights  is  $55.00  per  year  ;  for  sixteen  candle  power  in- 
candescent lamps,  $5.00  ;  and  for  32  c.  p.  lamps,  $10.00.  .-V  condition 
of  the  contr.act  is  that  16  c.  p.  lights  are  to  be  furnished  to  citizens  re- 
quiring them  at  a  price  not  to  exceed  $6.00  per  lamp  per  year. 
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TRADE  NOTES. 

Messrs.  F.  H.  Sleeper  &  Co.,  of  Coaticooke, 
Que.,  are  installing  an  electric  light  plant  in 
the  Dominion  Snath  Co.'s  factory,  at  Water- 
ville,  Que. 

The;  St.  John  Gas  Light  Co. ,  St.  John,  N.  B. , 
have  placed  an  order  for  a  2500  light  alternat- 
ing incandescent  plant  with  Messrs.  Ahearn  & 
Soper,  of  Ottawa. 

The  25CK)  light  plant  purchased  from  Messrs. 
Ahearn  &  Soper,  of  Ottawa,  by  the  Windsor 
Electric  Light  &  Power  Co. ,  of  Windsor,  N.  S., 
has  been  put  in  operation.  The  lights  are  being 
taken  up  very  rapidly. 

The  Chambers  Electric  Light  &  Power  Co., 
Truro,  N.  S.  are  adding  to  their  plant  a  90 
horse  power  Robb-Arnistrong  engine.  This 
makes  three  of  these  engines  purchased  by  them 
during  the  past  two  years. 

The  two  electric  light  companies  in  Sydney, 
C.  B.  have  amalgamated,  and  are  increasing 
their  plant  by  the  addition  of  a  90  horse  power 
Robb-Armstrong  engine,  and  a  90  horse  power 
Monarch  Economic  boiler. 

Among  recent  shipments  by  the  Robb  En- 
gineering Co.,  Amherst,  N.  S.  are  a  40  horse 
power  Robb-Armstrong  engine,  a  40  horse- 
power Monarch  boiler  and  a  Perfection  rotary 
saw  mill  to  Messrs.  John  E.  &  G.  Lake,  For- 
tune Bay,  Newfoundland. 

The  contract  for  the  cars  and  electrical 
equipment  of  the  St.  John,  N.  B.,  Railway,  has 
been  placed  with  Messrs.  Ahearn  &  Soper,  of 
Ottawa,  who  will  furnish  twelve  vestibuled  cars 
with  an  outfit  of  two  30  h.  p.  motors  each,  of 
the  Westinghouse  type.  The  station  equip- 
ment consists  of  two  250  h.  p.  generators  of  the 
Westinghouse  multipolar  type. 

Messrs.  Ahearn  &  Soper,  of  Ottawa,  are 
very  busy  with  orders  for  electric  railway  and 
electric  light  apparatus,  and  their  Car  Works 
are  turning  out  large  numbers  of  cars.  The 
latest  shipment  consisted  of  twelve  cars  of 
various  types  to  the  Hamilton,  Grimsby  & 
Beamsville  Electric  Railway  Co. ,  and  the  fac- 
tory is  now  at  work  on  a  number  for  Montreal 
and  St.  John,  N.  B. 


SPARKS. 

A  twelve  year  old  son  of  Mr.  John  F.  Baker, 
of  Kingston,  is  said  to  have  prepared  plans 
for  an  engine,  and  to  have  made  the  parts,  put 
them  together,  and  started  the  machine  in  suc- 
cessful operation.  It  is  said  to  be  the  lad's 
intention  to  take  a  course  in  electrical  engineer- 
ing at  Queen's  University. 

It  is  reported  that  the  city  of  Hamilton  will 
be  asked  to  vote  a  bonus  of  $125,000  to  aid 
the  construction  of  the  Hamilton,  Waterdown 
and  Guelph  Electric  Railway.  The  balance  of 
the  amount  required  to  build  the  road  is  said  to 
have  already  been  subscribed.  The  total  cost 
of  the  enterprise  is  placed  at  $300,000. 

At  a  meeting  of  the  City  Council,  of  Hull, 
Que. ,  held  last  week,  an  electrfc  railway  and 
lighting  franchise  was  granted  to  Theophile 
Viau,  and  a  company  will  be  formed  at  once  to 
construct  and  operate  the  works.  The  railway 
scheme  will  probably  embrace  branches  to 
Aylmer,  nine  miles  ;  Gatineau,  four  miles, 
and  Ironside,  five  miles. 


The  Gas  Company,  of  Gait,  Ont.,  have 
ordered  an  electric  light  plant  from  the  Cana- 
dian General  Electric  Co.,  of  Toronto. 

The  Bell  Telephone  Co.  has  purchased 
property  at  the  southwest  corner  of  Notre  Dame 
and  St.  John  streets,  Montreal,  and  will  com- 
mence work  at  once  on  the  erection  of  a  new 
building  suitable  for  their  purposes. 
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JAMES  LAUT, 
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J,  H.  KILLEY,  Consulting  Engineer. 
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The  unexpected  gen- 
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5::  Do  You  EVER  USE  INCANDESCENT  LAMPS  ?  ^ 

If  so,  do  you  know  what  a  good 
Lamp  is  ?  We  can  give  you 
Lamps  at  all  prices,  and  have 
the  best  Lamp  made  in  the 
world;  namely:  the  genuine  ^ 
^  "EDISWAN,"  in  any  candle 
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^  Frosted  Lamps  -  Colored  Lamps  -  Mogul  Lamps  ^ 
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y  nutlilo.   and  Hungarian  Incandescent  Lamp  Co. 
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cal Supplies  


WE  CARRY  THE  LARGEST  STOCK  OF  HIGH-CLASS  FITTINGS 
FOR  ELECTRICAL  WORK  IN  CAN.'iDA. 


Fancy  Porcelain  Cut-Outs. 
Rosettes,  Wall  Plugs, 
Switches,  Brackets,  Etc. 

Have  you  tried  the  I.R.G.  P.  Wire?    We  guarantee  our 
wire  to  have  a  higher  insulation  resistance 
than  any  wire  in  Canada. 


Write  (or  Prices  on  all  Supplies  required . 

Send  us  that  ' ' rush  ' 


order. 


JOMN  FOR/nAN 

650  Craig  Street,  -  MONTREAL. 

AGENT  ;  For  Crompton  Howell  Battery  Co.;  Ediswan  United 
Electric  Co.  and  the  India  Rubber,  Gutta  Percha 
and  Telegraph  Works  Co. 


I  Iwnaiwewani 
i  i  is  Orders... 


T 

11 

^      JOMN  FORAAN  ^ 

Sole  Agent  for  Canada 
SHOWROOMS: 

^  6S0  Craig  Street,  ^ 

^         ...  MONTREAI   3 

— ■  i^ii  —  — 

^  Cooking  and  Heating  Apparatus 

^  Dynamos  ^ 
^     . .  flrrc  Lamps  . .  ^ 

Measuring  Instruments  of  Highest  Accuracy 
and  Lowest  Price. 

t        ALTERNATORS  AND  MOTORS 


No  Matter  How  Far  You  Search 

you  can't  get  away  from  the 
fact  that  Ma  Rubber  Wire  is 
head  and  neck  ahead  of  all 
insulated  wires.  We  espe- 
cially commend  it  for  diffi- 
cult and  trying  installations. 
It  Never  Disappoints. 
We  carry  the  largest  stock  of 
insulated  wires  in  Canada. 


SEND  us  THAT  RUSH  ORDER. 


^^^^ 

JOMN  FORAAN 

650  Craig  Street       -  MONTREAL. 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 
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MOONLIGHT  SCHEDULE  FOR  OCTOBER. 
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204.50 

Incorporation  is  being  applied  for  by  the  London  Electric  Co.,  Lon- 
don, Ont.,  to  manufacture  electricity  for  commercial  purposes  in  that 
city.  The  proposed  capital  stock  is  $250,000.  Among  the  applicants 
are  Messrs.  W.  R.  Brock,  H.  P.  Dwight,  Frederic  Nicholls,  Geo.  A. 
Cox,  Hugh  Ryan,  Robert  Jaffray,  and  j.  J.  Kerr,  all  of  Toronto, 
and  M.  J.  Kent,  C.  B.  Hunt,  Edmund  Meredith  and  C.  R.  Cameron, 
all  of  London. 


The  Bell  Telephone  Co'y 

OF  CANADA,  LTD. 
MONTREAL 

MANUFACTUKES  AND  HAS  FOK  SALE  EVKKV  J>KS(- K I J'TION  OF 

TELEPHONIC  l^^er  ELECTRICAL  APPARATUS 

LINE  MATERIAL  AND  SUPPLIES. 

Will  furnish  tenders  for  supplying  Warehouses,  Public  Buildings,  Hotels, 
and  Dwellings  with 

PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS, 
BURGLAR  ALARMS,  HOTEL,  ELEVATOR  AND 
OTHER  ANNUNCIATORS,  HOTEL  ROOM  AND 
FIRE  CALL  BELLS,   ELECTRIC  BELLS,  PUSH 

.  .  ■  BUTTONS,  ETC  

Will  also  furnish  tenders  to  Cities,  Towns  and  Villages  for  Fire  Alarm 
AND  Police  Patrol  Systems. 

Catalogues  will  be  furnished  on  application. 


Sales  Department  : 

MONTREAL : 
Bell  Telephone  Building, 
367  Aqueduct  Street. 

TORONTO : 
Bell    Telephone  Building, 
37  Temperance  Street. 

HAMILTON  : 
Bell   Telephone  Building, 
Hughson  Street. 

OTTAWA  ; 
Bell   Telephone  Building, 
Queen  Street. 

QUEBEC  : 
Bell  Telephone  Building, 
St.  John  and  Palace  Streets. 

WINNIPEG: 
Forrest  Block,  Main  Street. 


TME  WEBSTER 


\mm  F66(i  water 
fleaier  and  Purifier 


AGGREGATE  SALES ; 


400.000  HORSE-FOWER 

The  "Webster"  reduces  back  pressure  40  per  cent.,  and  we 
guarantee  to  heat  the  feed  water  to  200  to  210  degrees. 


The  following  plants  ha\  e  been  recently  installed,  ■ 
and  we  take  pleasure  in  referring  them  to  you  : — 

General  Mining  Co.,  Sydney  Mines,  C.  B.  -           300  H.  P. 

Central  Prison,  Toronto,  Ont.           .          -  .         250  H  P. 

Central  Prison,  Toronto,  Ont.      -         -         -  .       125  h.  P. 

Montreal  Island  &  Park  Railway  Co.,  Montreal  -         400  H.  P. 

Montreal  Warehousing  Co",  Montreal         -  -            125  H.  P. 

Halifax  Gas  Light  &  Electric  Co.,  Halifax,  N.  S.  -      150  H.  P. 

J.  Barsalow  &  Co.,  Montreal         -          -  .            J25  h.  P. 

Robin  &  Sadler,  Montreal         -         -  '       -  -        45  H,  P. 

X      X      X  X 

Darling  Bros. 

Reliame  Works  MONTREAL,  QUE. 

SHALL  WE  MAIL  YOU  OUR  "ILLUSTRATED  CATALOGUE"? 
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ELECTRICITY 


FREE  APPARATUS 

Diplomas  Awarded.  Courses  in  other  trades,  all 
including  thorough  instruction  in  Mathematics  and 
Physics.  Send  for  FREE  Circular  stating  subj*^ct  you 
wish  to  study,  to  The  Correspondence  School  of  In- 
dustrial Sciences,  Scran  ton,  Pa. 


THE  GALVANIC  BATTERY  WORKS 


145  WELLINGTON  ST.  W. 


TORONTO 


FINE  ::^OFFICE.  SCHOOL.  ^ 
 tHURCH  &LODGE  FURNITURE 


TORONTO  ELEOTRIO  MOTOR  00. 

MANUFACTURERS 

Dynamos  and  Motors 

ARC   LAMPS   FOR   INCANDESCENT  CURRENT. 
REPAIRING  A  SPECIALTY. 

107  Adelaide  St.  W.  -  Toronto,  Ont. 


If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 

J.  B.  McLEAN  CO.,  Ltd. 

PUIil.ISIIERS 

10  Front  St.  E.       -  Toronto. 


HORIZONTAL  TYPE. 


Little  Giant  Turbines 

WATER  WHEELS  FOR  ALL  PURPOSES 

HOKIZONTflL  OR  VEKTlCflU 

Water  Wheel  Governors,  Machine  Dressed  Gears, 
Pulleys,  Shafting,  Hangers,  Etc. 
Write  for  Catalogtie  and  Gear  Lists. 

J.  G.  WILSON  &  Go.,  GLENORft,  Ont. 


SPECIAL 


High  Class  Split  Clutches 
and  Couplings 


. . . AND 


High  Class  Split  Pulleys 

  :  FOR  ELECTRIC  POWER  PLANTS 


DODGE  WOOD  SPLIT  PULLEY  CO. 

Office :  68  KING  STREET  WEST,  TORONTO. 


"  STARR 

INCANDESCENT  LAMPS 

FULL  CANDLE  POWER 
LONG  LIFE  •  LOW  PRICE 

The  "  STARR  "  as  now  manufactured  with  new  and  improved 
bases,  etc.,  are  unequalled.    Made  with  standard  bases 
and  of  all  voltages  and  candle  power. 


. TRY  n   SAMPLE    LOT . 


[registered, 


JOfiN  STARR,  SON  &  GO.,  Ltd.  -  ttalitax,  N.S. 


REQUIRE   NO  BRICKWORK 

AND  GIVE  THE 

Kigliest  Fossitole  Kconcm^^ 


60.,  LID. 


I N.  8. 
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Thomas  Ahearn.  Warren  Y.  Sofer. 

Contracting  Electrical  Engineers 

^ 


AHEARN  &  SOPER 


CANADIAN  REPRESENTATIVES  OF  THE 

Westinghouse  Electric  &  Mfc.  Go. 


Electric  Railway  Equipments  Complete.  Transformers. 
Celebrated  Shallenberger  Electricity  Meters. 
Sawyer-Man  Stopper  Lamps. 

Ahearn  Electric  Heaters  for  Direct  or  Alternating  Circuits. 
Long  Distance  Power  Transmission  a  Specialty. 


The  Westinghouse  Alternator  is  the  only  Alternator 
■  of  its  type  in  which  the  Armature  Coils  are  removable 
and  may  be  kept  in  stOCk.  Coils  are  lathe  wound,  thereby  securing 
the  highest  insulation.    All  armatures  are  iron  clad. 


FOR  ESTIMATES  AND  FURTHER  INFORMATION,  ADDRESS 

AHEARN  &  SOPER    -  OTTAWA 

Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresoondin^  with  Advertise-- 
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VDLCAKIZED  FIBRE  CO.  -x...xs™ 
SOLE  MANUFACTURERS  OF  JfARD  YDLCAHIZED  FiBRE 

In  Sheets,  Tubes,  Bods,  Sticks  and  special  shapes  to  order.   Colors,  Red,  Black  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSITLATING  MATERIAL  OF  THE  WORLD. 
Factoru:  WILMINGTON,  DEL.  OFFICE:  14  DEY  ST.,  NE.W  YORK. 


PULLEYS 
SHAFTING 
HANGERS 


J MACHINE 
MOULDED 
^    STEEL  RIM 
•    AND  GRIP 


S  un 
•  Shi 


Steel  Rim  Pulleys  are  practicsilly 
breakable,  are  lighter  and  easier  on 
haft,  and  cost  same  as  cast  pulleys. 
• 

ANY  STYLE  FURNISHED  SPLIT 


TURNED  IN  ANY  LENGTHS  UP  TO  28  FEET. 
SAVING  COUPLINGS.     STEEL  OR  IRON. 
PERFECTLY  TRUE  AND  POLISHED. 
KEY  SEALED  WHEN  DESIRED. 

RING  OILING  AND  RESERVOIR  OIL   BEARINGS.  STANDS 
FOR   BEARINGS.     WALL   BOXES.       SPECIALLY  HEAVY 
PATTERNS  FOR  ELECTRIC  WORK.    OUR  SPECIAL 
FACILITIES  SECURE  YOU   LOW  PRICES 
AND    PROMPT  SHIPMENT. 


( 


BRANTFORD, 

CANADA 


)  WATEROUS 


London  Electric  Motor  Go. 

XjondLon,      -  Ontario. 


MANUFACTURERS  OF 


MOTORS,  DYKAMOS  AND  GENERATORS 

Very  highest  efficiency  guaranteed.    Send  for  circular 

L.  fl.  MORRISON,  TORONIO,  generhl  sbles  ageni  *  Agents  Wanted 
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0  (: 


PACKARD  •  TRANSFORMER 


1=  Cfi 


The  Transformer  can 
be  cut  out  of  circuit  and 
a  burned  out  fuse  re- 
placed without  the  use 
of  any  tool  whatever . . 


NO  SHORT  CIRCUITS 

HIGHEST  EFFICIENCY 


NO  BURN  OUTS 


PERFECT  INSULATION 


SPLENDID  REGULATION 


Your  trial  order  is  solicited,  and  if  any  Packard  Transformer  fails  to  give  ENTIRE 
satisfaction,  we  will  allow  full  credit. 

THi  ■  PACKARD  =  LAMP  =  CO. 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 
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C.  W.  HENDERSON  JMfaaiiLMMaMOLELECTRiCAL  Supplies 


ESTIMATES  FURNISHED  FOR 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Batteries,  Doctors'  and  Dentists'  Electrical  _j 
Apparatus  and  Machinery.  (i^M^5 

Electric  and  Gas  Fixtures.  ''t  f -|\  it  /  x      t         y  \   y  ^    a  y 

Electric  Fan  Motors.  .  X/j  I    j   \     |     K    H   A  I 

SoMOFF's  Fancy  and  Miniature  Incandescent  Lamps.  •    •    •    •     -i-vX  X  ^    X   X  V  J-^i.  A. 


44  Bleury  S^^'^^t 

{CORNER  JURORS) 


LAMKIN  PATENT 


STEAM  PIPE  AND  BOILER  COVERINGS 


Asbestos  Goods  Hteam  Packings 

Cotton  Waste  Gaskets,  &c.,  &c. 

Largest  and  Best  Assortment  in  Canada. 

Canadian  Mineral  Wool  Co.,  Ltd.     -     122  Bay  street,  Toronto. 

Montreal  Agent:  LEWIS  SKAIFE,  707  New  York  Life  Building.  Telephone  2376. 


LONDON  MACHINE  TOOL  CO., 

ILiON^DON,  -  ONTARIO, 


manufacturers  f)F 


machinist  &;  Brass  Fiuisheps'  Tools 

A.  B.  WILLIAMS,  General  Aqent,  TORONTO,  ONT. 

It  is  no  longer  necessary  to  import  Carbon  Points. 


THE  PETERBOROUGH  CARBON  AND  PORCELAIN  CO. 

....  can  furnish  them  equal  to  any  in  the  world,  as  they  are  .... 

manufacturers  of 

Carbon  Points  for  all  Systems  of  Arc  Light,  Battery  Plates,  Carbon  Brushes, 
AND  ALL  KINDS  OF  PORCELAIN  FOR  ELECTRICAL  AND  HARDWARE  LINES. 


OAK 

TANNED 


BELTING 


TORONTO 

76  "sroE.!?::  street 


THE  J.  G.  MCLAREN  BELTING  CO.  Montreal 


THE  BABCOCK  &  WILCOX 

WATER  TUBE  STEAM  BOILER 

:   ;   ;   IS  NOW  BUILT  IN   CANADA    :   :  : 
Suitable  for  all  purposes — Mills,   Electric  Lighting  and  Railways,  Heating,  Etc. 
Ovey  1,000,000   H[oi:»se  F*ovwrey  ir>.  \;ise 

Send  for  onr  book,  Steam — Free  on  application.  ^^•'^  Full  information  and  Estimates  furnished. 

Head  Office:  415  BOARD  OF  TRADE  BVILDIISG,  3IONTREAL. 


E.  6.  FRENCH-, 


:         General  Argent  for  Canada 

BRf^NCH   OFFICB  :  DBSERONTO. 


I  ;m  ^^^^^^^^^^^^^^^ 


I 


LECMALNEWS 


5crri;::ii^rrnn 


CANiBlDIAN 


I  r#  w  w  V 

I  kX  A»       /aX  /i»  0!t 


NGINEERING 


Jim 


I 


OLD  SERIES,  VOL.  XV.— No.  6. 
NEW  SERIES,  VOL.  IV.— No.  n. 


NOVEMBER,  1894 


PRICE  lo  CENTS 
$i.oo  Per  Ybar. 


Johnson  Electric  ComPANY 


34  YORK  STREET, 


TORONTO,  CANADA 


SOLE  REPRESENTATIVES  FOR 


United  EJectriG  Inipi'oVemsnt  Go.'s  Slow  Speed  flrlternators 

(PAID  UP  CAPITAL,  $10,000,000.) 

WalKer  IWanUfaGturing  Go.'s  Railroad  Generators  and  Motors 


WE  WILL  SHIP  ON  TRIAL  THE  BEST  ARC  LAMPS  AT  $20.00  EACH 


JOHN  LANGTON  &  CO. 

Canada  Life  Building,  Toronto 


ELEGTmGf\L  ■  ENGINEERS  -  f\ND  •  GONTRf\GTORa 

    Complete  Plants  installed. 


Plants  requiring  special  combinations  of  Electrical  Machinery  a  Specialty. 

CORRESPONDENCE  SOLICITED. 

"  DIRECT-DRIVEN"  DYNAMOS  tor  large  and  small  plants.       SLOW  SPEED  GENERftTORS  AND  MOTORS. 
Sole  Canadian  Agents  for  the  Waddell-Entz  Alkaline  Storage  Batteries. 

-THE  THOMPSON  ELECTRIC  CO.- 


ONTARIO 


MASVFACTURERS  OF 


Electric  Lifllitingj^Power  Apparatus 

Successors  to  THE  HELIANCE  ELECTRIC  MFG.  CO.,  Ltd. 

We  have  purchased  at  a  low  figure  the  Large  Stock  and  Manufacturing  Plant,  with  all  details,  patterns,  patents,  rights  and  franchises, 

of  The  Reliance  Electric  Mfg.  Co.  Estate  We  will  sell  at  original  cost  the  following 

apparatus,  which  is  now  finished  or  in  course  of  construction  : — 


NEW  AUTOMATIC  ARC  DYNAMOS  


AUTOMATIC  ALTERNATORS  AND  EXCITERS  .  . 


from  15  to  75  lights  capacity  (4,  6,  8  and  10  ampere  currents).  ^  from  300  to  1,000  lights  capacity" 


STANDARD  RELIANCE  ARC  DYNAMOS 

from  3  to  60  lights  capacity  (4,  6,  8  and  10  arapere  currents). 

DIRECT  CURRENT  INCANDESCENT  DYNAMOS 

from  25  to  600  lights  capacity. 


f 


250  AND  500  VOLT  MOTORS   

from  2  h.  p.  to  50  h.  p.  capacity. 

500  ARC  LAMPS    ''■^  ^' >  <^""^"'  


WE   FULLY   GUARANTFK   ALL   APPARATUS    WE  SELL. 

We  supply  everything  necessary  for  complete  installation  and  operation  of  lilants.         -:-         Write  us  for  quotations  on  any  kind  of  Electric  Machinery  you  require. 

THE  THOMSON   ELECTRIC  CO. 

JOHN  W.  THOMPSON,  General  Manager.  WfVTERFORD,  ONT. 


II 
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Montreal  Insulated  Wire  Works. 
J.  ROSS,  SON  &  GO. 

MANUFACTURERS  OF 

INSULATED 
ELECTRIC  WIRES 

And  Wires  for  Annunciators, 
Offices,  Magnets  and 
Dynamos. 


Factory  :  41     William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed. 

p.  O.  Box,  1496. 

E.  GARL  BRElTHftUPT 

CONSULTING 

Electrical  Engineer 

Graduate  in  Electrical  Engineering  at  Johns 

Hopkins  University,  Baltimore. 
 Address  :  BERLIN,  OST. 


STB  AM  US  JEMS 

Desiring  the  services  of  COMPETEJiT  EN- 
GINEERS of  any  class,  can  obtain 
sober,  intelligent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

J.  J.  York,  President,  Board  of  Trade  Build- 
ing, iVIontreal. 


RALPH  LA  FLAMME  JOHN  A.  ANDERSON 

Lft  FLftMME  &  Anderson 


CONTRACTING 


Electrical  Engineers 

13  Liitour  Street,  MONTREAL 

Dynamos  A 

Motors  f 

Telephones  •   „        ,     „,.        .    „     ,  , 

Annunciators  ^   Concealed  Wiring  in  Finished 

Electric  Bells  f        Buildings  a  Specialty. 


ELECTRICAL   SUPPLIES   OF  ALL 
.  .  .  .DESCRIPTIONS.  .  .  . 


,  REPAIR  WORK  . 


If  you  want  to  .... 

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufae- 

ANYWHERE 

in  Canada,  you  ean  reach  them 
through  the 

Canadian  Hardware  Merchant 


J.  B.  McLEAN  CO.,  Ltd. 

TOKONTO. 


PITllI.ISHERS 

10  I'KON'r  St,  E. 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


[  F.  Piiips  m 


MANUFACTURERS  OF 


ELECTRIC  LIGHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\RfVDf\Y  Gf\BLES 
RAILWAY  FEEDER  AND  TROLLEY  WIRE 


OFFICE  AND  FACTORY 
New  York  Office:  10  Cortlandt  Street. 
Providence  R.  I.:  American  Electrical  Works. 


Montreal,  Canada. 


Columbia  Metal 

THE  BEST  ANTI-FRICTION  METAL  ON  THE  MARKET! 

Less  Friction  ;  Less  Wear  ;  Less  Heating  in  Journals  ; 
AND  Less  Oil  Used  than  with  Any  Other  Metal. 
As  liquid  as  water  when  melted.       Once  used,  always  used.       Prices  right. 


W.  S.  BATES 


A  TRIAL  SOLICITED 


MEAFORD,  ONT. 


The  F,  E,  Dixon  Belting  Co. 


(LIMITED) 
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LEATHER  BELTING 


39  FRONT  STREET  EAST,  TORONTO. 
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ELECTRICITY 


FREE  APPARATUS 

Diplomas  Awarded.  Courses  in  other  trades,  all 
including  thorough  instruction  in  Mathematics  and 
Physics.  Send  for  FREE  Circular  stating  suioject  you 
wish  to  study,  to  The  Correspondence  School  of  In- 
dustrial Sciences,  Scranton,  Pa. 


COURTHOUSE  i 
DRUGSTOREflTTINCS 


THE  GALVANIC  BATTERY  WORKS 


145  WELLINGTON  ST.  \V. 


TORONTO 


(General  Electric  Co.,  Berlin,  Germany.^ 

'  Ai-f'l  Ai.  I  t  I  j.v  i-A]i>  $5,000,000 

....   \i anufacturer..*  of  .... 

A.  E.  C.  INCANDESCENT  LAMPS 

Bare  and  Insulated  Wires,  Rubber  Goods,  Electrical  Supplies 
and  Railway  Equipments,  Instruments,  Dynamos 
....  and  Motors  .... 


LoNc  Di.sTANCK  Tran.smission  a  Specialty. 


TKAUK  .\IAKK. 


MUNDERLOH  &  CO.,  ^"'^^^^-'^  MONTREAL 


SPECIAL 


High  Class  Split  Clutches 
and  Couplings 


.  .  AND  . 


High  Class  Split  Pulleys 

  :  FOR  ELECTRIC  POWER  PLANTS 


DODGE  WOOD  SPLIT  PULLEY  CO. 

Office :  68  KING  STREET  WEST,  TORONTO. 


ROBIN,  SADLER  &  HAWORTH 

mANUFACTaRERS  OF 

OAK-TANNED  LEATHER  BELTING 


AONTREAL  and  TORONTO 


THE  CANADIAN  LOCOMOTIVE  &  ENGINE  CO.,  Ltd. 

KINGSTON,  -  ONTARIO. 

manufactukers  of 

Locomotive,  Marine  and  Stationary  Engines 


Armington  &  Sims'  High  Speed  Engine  for  Electric  Light  Plant,  etc. 


NOTICE. 

The  Canadian  Locomotive  &  Engine  Co. ,  Limited,  of  Kingston,  Ontario,  have  the  exclusive  license 
for  building  our  Improved  Patent  High  Speed  Engine  for  the  Dominion  of  Canada,  and  are  fur- 
nished by  us  with  drawings  of  our  latest  improvements. 

Providence,  R.I.,  Nov.  i8th,  1889.  (Signed)        ARMINGTON  &  SIMS. 


THE 
HAZLETON 
BOILER. 


Economical 


"CYCLE"  GAS  ENGINE 

IMPULSE  EVERY  REVOLUTION  without 
a  separate  pump.    NO  SLIDE. 


Descriptive  Catalogues  of  the  above  on  application. 
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Kay  Electric  Works 

No.  255  James  Street  N.,  Hamilton,  Ont. 

.  .  .  MANUFACTURERS  OF  .  .  . 

DYNAMOS 


For  Arc  and  

Incandescent  Lighting. 

MOTORS 


From  ys  H.  P.  to  50  H.  P. 
Electro  Plating  Machines  and  General 
Electrical  Appliances.  Special  attention 


to  Mill  and  Factory  Lighting.  .  .  . 


WRITE  FOR  CIRCULARS. 


NORTHEY  MFG.  GO. 


Toronto.... 

. . .  ONTf\RIO. 


MANUFACTURERS  OF 


AND 

POWER 


PUMPS 


For  General  Water  Supply 
and  Fire  Protection. 

BOILER  FEED  PUMPS  AND  PUMPS  FOR  ALL  DUTIES 

CONDENSERS,  ETC- 

HIGH  CLASS  PUMPING  ENGINES 

'for  high  doty,  suitable  for  town  and  city  waterworks. 
5ME  JONES  &.  /nOORE  ELECGRIC  CO.  -    146  YORK  SI,  T 

:   ESTIMATES  FURNISHED  FOR   :  Telephone  2310. 

COMPLETE  ELECTRIC  LIGHT  and  POWER  PLANTS 

Transformers,  Lamps,  Telephones,  and  Supplies  of  every  description. 

I?CPAT]?IM^    ALL    KINDS    OF  KLECTRICAL   

rvDlAirvllXU  apparatus  a  specialty —  @ 

A  few  Second-Hand  Dynamos  and  Motors  on  hand. 


WRITE  FOR 
PRICES 


@  MCDONOUGH'S  ELECIRIC  DUMPER  REGULfllOR  l%f^Is^''. 

The  Greatest  Coal-Saving  Device  on  the  Market. 


C 


Street  Cars 


.  .  .  OUR  SPECIALTY 


PAGGERSON  d:  CORBIN 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 

 ST.  CATHARINES,  ONT. 


®  350  LIGHT  INCANDESCENT  DYNAMO  ® 

  FOE.  S-A-LE   

We  carry  all  kinds  of  Electrical  Supplies  and  ship  promptly. 


TORONTO  ELECTRICAL  WORKS 


6EG  OUR  PRICES 


33, 35, 37  Adelaide  Street  West,  TORONTO 


CANADIAN 


Electrical  News 


AND 


STEAM  ENGINEERING  JOURNAL. 


Vol.  IV. 


NOVEMBER,  1894 


No.  II. 


ELECTRIC  PERCUSSION  AND  ROTARY  DRILLS. 

The  accompanying  illustration  shows  in  operation  at  the 
Windsor  Gypsum  Quarries,  Windsor,  Nova  Scotia,  portable 
electric  percussion  and  rotary  drills  which  have  lately  been  intro- 
duced and  are  being  manufactured  by  the  Canadian  General 
Electric  Co. 

The  percussion  drill  in  general  external  appearance  conforms 
very  closely  to  the  regular  type  of  steain  and  air  drill  ;  in  fact 
the  tripod  and  shelf  are  of  the  standard  steam  drill  form.  Elec- 
trically, it  is  arranged  in  the  form  of  a  solid  piston  reciprocatmg 
in  a  magnetic  field  and  controlled  thereby.  The  piston  is  pro- 
vided with  a  stan- 
dard air  drill  ro- 
tating rifle-bar 
and  the  usual  form 
of  springs  to  pro- 
tect the  front  head 
of  the  drill  from 
blows.  The  drill 
has  a  piston  diam- 
eter of  3 14^",  a 
leng*^h  of  stroke 
from  6^"  to  S)4", 
length  of  feed  24", 
number  of  blows 
per  mmute,  360 
to  380. 

The  first  of  these 
drills  was  install- 
ed on  the  Cana- 
dian "  Soo  "  Canal 
last  wmter,  when 
the  contractors, 
Messrs.  Hugh 
Ryan  &jCo.,  were 
greatly  pleased 
with  its  perform- 
ance. On  these 
works  the  per- 
formance was 
equal  to  that  of  a 
3"  steam  drill,  and 
the  facility  with 
which  the  drill 
could  be  moved, 
owing  to  the  com- 
plete flexibility  of 
the  connections, 
was  especially  re- 
marked. As  far 
as  economy  goes, 
it  far  surpassed 
any  other  drills  on 
the  works.  The  cost  of  operating,  mcluding  power  for  operating 
the  generator  and  labor  of  the  attendant  at  the  power  house,  was 
somewhat  under  the  average  operating  expenses  of  the  steam 
drills.  Bearing  in  mind  that  the  attendance  at  the  power  house 
is  the  same  whether  one  drill  or  fifty  are  in  operation,  and  that  the 
increase  of  power  is  by  no  means  in  proportion  to  the  number  of 
drills,  it  will  be  readily  seen  that  a  very  great  saving  will  be  effect- 
ed over  steam  drills  where  the  number  in  operation  is  the  same. 

In  the  Windsor  Gypsum  Quarries,  Windsor,  N.  S.,  where  one 
of  these  drills  is  in  operation,  every  satisaction  is  being  given 
by  it.  The  best  day's  work  of  one  drill  on  record  is  ten  10  ft. 
holes  in  9  hours  and  20  minutes.    This  was  in  glow  lime  stone. 

The  rotary  drill  is  designed  especially  for  use  in  coal  mining, 
but  has  also  been  used  with  great  success  in  the  Gypsum  Quarries 
of  the  Windsor  Gypsum  Co.,  where  the  clayey  nature  of  the 
material  tends  to  clog  the  drill  and  imposes  the  severest  test  on 
the  capability  of  the  machine.  The  diiU  is  similar  to  the  well- 
known  Howell's  drill  with  an  electric  motor  geared  to  it  in  such 
a  way  as  to  form  a  light  and  efficient  tool.  The  control  of  the 
motor  is  eflfected  by  a  small  plug  switch.  No  rheotsat  being 
used,  power  may  be  taken  from  the  same  wire  supplying  current 
for  lighting,  pumping  or  haulage. 

Feed  screws  of  different  pitch  are  furnished  for  varying  the 
speed  of  boring  and  a  friction  clutch  protects  the  motor  should 
any  particularly  hard  obstacles  be  struck  suddenly. 


The  columns  are  made  in  different  lengths  and  each  is  adjust- 
able for  about  two  feet  vaiiation.  The  construction  of  the  drill 
and  its  method  of  mounting  enable  the  operator  to  drill  close  to 
the  roof,  floors  or  walls  as  well  as  in  any  direction. 

The  drill  weighs  with  post  complete  only  about  160  fts.,  the 
drill  itself  weighing  100  ibs.  In  bituminous  coal  this  drill  shows 
a  speed  of  drilling  of  7  to  10  feet  per  minute. 


Electric  Percussion  and  Rotary  Drills, 

IN  operation  at  the  WINDSOR  GYPSUM   CO.  S  QUARRIES,  WINDSOR,  N. 


WHAT  ZERO  MEANS. 

The  word  zero  is  from  the  Spanish  and  means  empty,  hence 
nothing.    It  was  first  used  on  a  thermometer  in  1707  by  a  young 

Prussian  named 
Gabric  Fahrenheit, 
then  but  19  years 
of  age.  From  a 
very  small  boy  he 
had  been  a  close 
observer  of  nature, 
and  in  the  years 
mentioned  above, 
while  experiment- 
ing by  putting  snow 
and  salt  together, 
found  that  it  pro 
duced  a  degree  of 
cold  equal  to  the 
coldest  day  in  the 
year.  The  young 
discoverer  was 
struck  with  the  co- 
incidence of  his 
little  scientific  dis- 
covery, and  hastily 
concluded  that  he 
had  found  the  low- 
est degree  of  tem- 
perature known  in 
the  world,  either 
natural  or  artificial. 

The  Carriage 
World  adds  that  he 
called  the  degree 
"  zero,"  and  con- 
structed a  ther- 
mometer, or  rude 
weather  glass,  with 
a  scale  graduated 
up  from  zero  to  boil- 
ing point,  which  he 
numbered  212,  and 
the  freezing  point 
32,  because  as  he 
thought,  the  mer- 
cury contracted  the  32nd  of  its  volume  on  being  cooled  down  from 
temperature  of  freezing  water  to  zero,  and  expanded  to  the  one 
hundred  and  eightieth  part  on  being  heated  from  the  freezing  to 
the  boiling  point. 

Time  showed  that  this  arrangement,  instead  of  being  truly 
scientific,  was  as  arbitrary  as  the  division  of  the  Hible  into  verses 
and  chapters.  Fahrenheit's  thermometer  became  widely  adopted 
before  any  one  adopted  a  better  scale,  and  those  who  now  use  it 
cling  to  it  as  Englishmen  cling  to  their  difficult  and  cumbersome 
fractional  money.  The  three  countries  which  use  Fahrenheit's 
scale  are  England,  Holland  and  America.  Russia  and  Germany 
use  Baumer's,  in  which  the  boiling  point  is  counted  80  above 
freezing,  zero.  France  uses  the  centigrade,  so  called  because  it 
makes  the  boiling  point  100  degiees  from  the  freezing  point. 


The  town  council  of  L.ichine,  Que.,  will  ask  Mr.  R.  Bickderdike  to  re- 
nounce his  right  to  construct  an  electric  road  from  Montreal  to  that  place, 
in  order  that  the  council  may  be  in  a  position  to  accept  the  ofier  of  the 
Montreal  Park  &  Island  Railway  Co.,  to  begin  at  once  the  construction  of 
such  a  road. 

A  Toronto  syndicate,  at  the  head  of  which  is  said  to  be  Mr.  Alex.  Man- 
ning, announces  that  it  has  purchased  the  Druuimondville  street  railway, 
which  it  is  proposed  to  tra  sform  into  an  elfctric  ro.id,  with  te'minals  at 
Niagara  and  Chippewa.  Vbf  promoters  of  the  conipmy  have  made  appli- 
cation to  the  town  council  of  Nngara  Falls  for  a  bonus  of  $75,000  to  aid  in 
the  transformation  and  extension  ot  the  line. 
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REPORT  ON  DUTY  AND  CAPACITY  TRIAL  OF  WORTH- 
INGTON  PUMPING  ENGINE  AT  LOW  LEVEL  PUMPING 
STATION,  MONTREAL  WATER  WORKS. 

By  Professor  J.  T.  Nicolson,  B.Sc. ,  and  J.  Emilk  Vanier,  C.E. 

The  following  report  was  recently  presented  by  Messrs.  Nicol- 
son and  Vanier  to  the  Water  Committee  of  the  City  of  Mon- 
treal : — 

Acting  under  your  instructions,  we  have  conducted  duty  and  capacity 
trials  of  the  new  ten  miUion  6;allon  high  duty  Worthingion  Pumping  Engine, 
recently  installed  at  the  Low  Level  Pumping  Station,  and  have  the  honor 
to  report  as  follows  : 

According  to  the  contract,  the  engine  must  be  capable  of  pumping  at  the 
rate  of  ten  millions  of  Imperial  gallons  of  water  in  24  hours,  against  a  differ- 
ence of  pressure  in  suction  and  force  mains  of  not  exceeding  80  lbs.  per  square 
inch  ;  and  it  must  be  able  to  perform  a  duty  of  one  hundred  and  five  million 
foot  pounds  of  work  for  every  hundred  pounds  of  coal  burnt. 

In  lieu  of  the  latter  stipulation,  your  experts  agreed  to  accept  a  perform- 
ance of  one  hundred  and  five  million  foot  pounds  of  work  for  every  thousand 
pounds  of  feed  water  supplied  by  the  boilers,  it  being  undei  stood  that  the 
steam  used  by  the  feed  pump  should  be  counted  against  the  manufacturers. 

The  engine  is  of  the  latest  type  of  horizontal  Worthington  High  Duty 
Pumping  Engine,  having  cylinders  arranged  on  the  double  tandem  com- 
pound direct  acting  principle.  The  general  features,  of  construction  aie 
shown  in  the  accompanying  cuts. 

The  steam  cylinders  are  all  jacketed,  both  on  sides  and  ends,  with  steam 
of  boiler  pressure,  and  reheaters  are  provided,  through  which  the  steam 
passes  on  its  way  from  the  high  to  the  low  cylinders,  which  are  likewise 
steam-jacketed.  The  steam  which  is  used  in  the  jackets  is  that  derived  from 
the  drain  pipe  of  the  separator.  Which  belongs  to  the  engine,  and  the  steam 
from  this  point  passes  in  succession  through  the  reheaters,  which  are  at  the 
highest  elevation,  and  thence  through  the  jackets  of  the  four  cylinders,  fin- 
ally being  delivered  into  a  common  drain  pipe,  which  proceeds  to  a  tank  in 
which  the  water  of  condensation  is  collected.  The  jacket  tank  is  drained 
by  a  small  duplex  steam  pump,  working  automatically,  the  throttle  valve  being 
under  the  control  of  a  float  in  the  tank,  and  this  water  is  pumped  into  the 
boilers.  The  size  of  the  pump  is  3x2x3  inches.  The  pipe  leading  from 
the  pump  to  the  boilers  is  independent  of  any  other  feed  pipe.  The  exhau.st 
steam  discharged  from  this  pump  is  carried  to  the  hot  well  in  the  basement 
of  the  engine  house,  which  serves  for  the  supply  of  water  to  the  boilers,  being 
itself  supplied  by  the  overflow  water  discharged  from  the  air  pumps  of  the 
engine.  The  hot  well  tank  is  one  which  has  formerly  served  the  same  pur- 
pose for  the  old  engines  in  the  pumping  station.  Its  diameter  is  24  inches, 
and  its  length  13  feet. 

In  addition  to  the  jacket  pump,  there  is  a  second  steam  pump  connected 
with  the  engine,  which,  by  means  of  a  set  of  pistons,  furnishes  air  to  the  top 
of  the  accumulator  cylinder,  and,  by  means  of  a  set  of  plungers,  furnishes 
water  to  the  under  side  of  the  accumulator  ram.  The  size  of  the  pump, 
which  is  of  the  duplex  type,  is  4^  "3x4  inches.  The  exhaust  steam  from 
this  pump,  like  that  from  the  jacket  pump,  is  carried  to  the  hot-well  tank 
just^referred  to.  This  is  an  auxiliary  piece  of  apparatus,  as  the  pressure  on 
the  ram  is  usually  kept  up  by  a  pipe  supplied  from  the  force  main.  The 
air  pumps  of  the  condensing  apparatus  are  operated  by  direct  connection 
with  the  main  engine,  the  only  accessories  about  the  engine  itself  which  con- 
sume steam,  are  the  jackets  and  the  two  direct-acting  steam  pumps  referred 
to. 

The  feed  pump,  for  supplying  the  boilers  with  water,  is  one  which  has  al- 
ready been  in  use  for  the  old  plant.  It  is  located  in  the  cellar,  under  the 
engine  room,  near  by  the  hot  well  tank.  The  exhaust  steam  from  this  pump 
is  carried  into  the  tank.    Its  size  is  6  x  4  x  6  inches  duplex. 

The  cylinders  are  protected  from  radiation  by  a  covering  of  asbestos,  out- 
side of  which  is  a  layer  of  hair  felting,  and  the  vv'hole  is  encased  in  black 
walnut  lagging.  The  steam  pipe,  extending  the  whole  distance  from  the 
boilers  to  the  engine,  is  covered  with  magnesia,  and  that  part  within  the  en- 
gine-room is  finished  with  black  walnut  lagging. 

DIMENSIONS  OF  ENGINE. 

Diameter  of  each  of  two  high-pressure  cylinders   25  inches. 

Diameter  of  piston  rods  of  same    5  inches. 

Net  area  of  high-pressure  cylinders   469.11  sq.  inches. 

Diameter  of  each  of  two  low-pressure  cylinders   50  inches. 

Diameter  of  piston  rods  of  same   5  inches. 

Net  area  of  low-pressure  cylinders   1953.68  sq. inches. 

Maximum  stroke  of  steam  pistons   38  inches. 

Diameter  of  each  of  two  plungers   ^jVz  inches. 

Diameter  of  plunger  rods   51^  and  3 J  ins. 

Net  area  of  plungers   583.74  sq.  inches. 

Average  length  of  stroke  during  trial   3-157  feet. 

Diameter  of  two  double-acting  air  pumps     12  inches. 

Stroke  of  same   3. 157  feet. 

Diameter  and  stroke  of  feed  pump  piston   6  inches. 

Diameter  of  plunger  of  same   4  inches. 

Diameter  and  stroke  of  jacket  pump   3  inches. 

Diameter  of  plunger  of  same   2  inches. 

Vertical  distance  between  centres  of  suction  and  force 

main  gauges   10.66  feet. 

TRIALS. 

The  engine  was  run  for  55  33  hours  at  its  full  power  without  intermission. 
It  worker!  smoothly  and  well,  without  undue  heating  of  any  part,  or  leakage 
of  any  kind.  This  run  began  at  10.40  a.m.  on  Friday,  July  27th.  On  that 
day  the  temperature  test  was  made,  all  the  conditions  of  operation  being 
retained  in  the  proper  norma!  state  for  the  purpose  of  observing  the  tem- 
peratures of  the  various  supplies  of  feed  water  to  the  boilers.  On  the  28th, 
the  duty  and  capacity  trial  lasting  10  hours  was  made,  the  feed  water  being 
supplied  through  suitable  tanks  and  weighed  the  jackets,  reheaters  and 
separator  drain  being  also  caught  and  weighed.  At  7.22  p.m.  on  Saturday 
the  trial  ended,  and  the  engine  was  stopped  at  6  p.m.  on  Sunday,  the  29th. 

During  the  temperature  test,  the  feed  pump  (made  by  Snow)' exhaust  was 
led  into  the  hot  well  ;  the  jacket  pump  wa?  not  worked,  but  the  jacket  tank 
drained  into  measuring  tanks,  its  temperature  being  obtained  before  the 
pressure  fell  ;  the  temperature  of  the  main  feed  was  observed  close  to  the 
boilers.  Readings  were  made  every  fifteen  minutes  of  the  steam  pressure 
and  vacuum  gauges  of  the  gauge  on  the  force  main,  of  the  mercury  column 
on  the  suction  main,  of  the  number  and  length  of  the  strokes  of  each  engine  ; 
in  order  that  the  engines  might  be  kept  working  in  exactly  the  state  in  which 
they  would  perform  their  rated  duty  and  capacity. 

The  duty  and  capacity  trial  began  by  a  signal  given  when  the  height  of 
water  in  the  three  boilers  and  in  the  feed  tank  had  been  simultaneously 
noted  ;  the  readings  of  the  two  counters  in  the  engine  being  then  read.  At 
the  same  time  the  jacket  tank  drain  was:  diverted,  being  caught  and  weighed 
throughout  the  trial.    The  main  feed  pump  received  steam  from  the  same 


boilers  as  supplied  the  main  engine,  and  was  reckoned  as  part  of  the 
steam  used  by  it.  It  exhausted  to  waste.  The  amount  of  steam  used  by 
feed  pump  was  ascertained  by  condensing  its  exhaust  on  a  subsequent  day. 
Twelve  indicators  were  used  on  the  trial,  eight  Crosby  indicators  on  the  four 
steam  cylinders,  and  two  Tabors,  and  two  Thompson's  on  the  two  pump 
chambers 

Indicator  cards  were  taken  every  hour,  of  which  average  specimens  are 
presented  below.  The  readings  made  every  fifteen  minutes  included  : — 
Temperatures  of  engine  room,  jacket  drain,  pressure  of  steam,  vacuum  and 
water  gauges,  mercury  column,  engine  registers  and  boiler  gauges,  and  the 
lengths  of  ten  successive  strokes  of  each  pump.  The  dryness  of  the  steam 
was  tested  for  one  hour  at  a  time,  by  three  independent  tests.  The  instru- 
ment used  was  a  Peabody  Throttling  Calorimeter,  which  was  attached  to 
the  main  steam  pipe  just  before  the  separator.  The  separator  drain  was 
estimated  by  means  of  the  Calorimeter,  the  assumption  being  that  all  the 
wetness  in  the  steam  was  left  in  the  separator. 

This  trial  ended  nine  hours  and  46  minutes  after  its  commencement,  by  a 
signal  given  in  the  engine  room,  when  the  boilers  had  been  filled  up  to  the 
same  heights  as  at  the  beginniUi^  of  the  test,  when  the  engine  registers  were 
again  re  id.  The  feed  lank  was  then  filled  to  the  hook  gauge  used  at  the 
commencement,  and  the  feed  and  jacket  drain  sheets  closed.  A  counter  on 
the  feed  pump  enabled  the  number  of  strokes  made  by  it  during  the  trial  to 
be  recorded.  Theexliaust  from  it  was  subsequently  condensed  and  weighed, 
when  working  at  the  same  rate  of  speed.  The  pressure  against  which  the 
plungers  worked  being  4. 57  lbs.  in  excess  of  the  stipulated  80  lbs. ,  it  was 
mutually  agreed  to  by  your  experts  and  Messrs.  Worthingtons'  representa- 
tive, that  the  steam  pressure  on  the  boilers  would  be  105  lbs.  instead  of  iro 
lbs.  Acting  upon  instructions,  the  stokers  accordingly  kept  the  pressure  be- 
tween 104  and  106  lbs.  on  the  boiler  gauges  during  the  whole  trial. 

All  giuges,  indicator  springs  and  weigh  scales  were  tested  and  calibrated 
by  the  standards  at  .McGill  College,  before  and  after  the  trial. 

The  assistants  employed  on  the  part  of  your  experts  upon  the  trials  were  : 
Mr.  G.  Sinclair  Smith,  B.A.,  Sc.,  Demonstrator  of  Thermodynamics,  Mc- 
Gill College  ;  Mr.  J.  S.  Costigan,  B.A.,  Sc.;  Mr.  Leonard  Dyer,  B.A.,  Sc.; 
Mr.  Archd.  Duff,  B.A.,  Sc.;  Mr.  Robins  ;  Mr.  Hutchinson,  and  Mr.  Laurin, 
C.E. ,  Chief  Assistant  in  Mr.  Vanitr's  ofiftce. 

DATA  CALCULATIONS. 
The  following  are  the  principal  data  obtained  from  the  trials,  and  the 
calculations  based  threupon  : 

Duration  of  test  9  hrs. ,  46  mins.  =  9. 77  hrs. 

Average  pressure  by  boiler  gauges  (corrected)   104.8  lbs. 

"            "              "         "      absolute   119  6  " 

"           "          engine  gauges  (conected)   r03-3S  " 

"           "             "         "     absolute.  ..    118.15  " 

Average  pressure  in  steam  pipe  at  the  throttle  valve  (abs.)  ....  119.0  " 

"            "          barometer   14.8  " 

"       temperature  of  main  feed   I55°.62  F. 

"               "         of  jacket  tank  drain   330°.4  F. 

Total  weight  of  water  measured  into  boilers   740  79  lbs. 

Weight  of  water  drained  from  separator  jackets  and  reheaters.  8228.5  " 

Weight  of  steam  lost  by  Calorimeter  tests   360,0  " 

"             "     supplied  to  engine  and  feed  pumps    737-19  " 

water  drained  from  separator  (73719  X  .006)   442.3  " 

Dryness  fraction  of  steam  supplied   99-4% 

Absolute  pressure  in  steam  pipe   119  lbs. 

Heat  of  water  at  temperature,  34o°.42  F   311. 4  T-  U. 

Latent  heat  of  steam  at  119  lbs.,  abs   874.4  T.  U. 

Absolute  pressure  in  Calorimeter   30.9  lbs. 

Temperature  corresponding  to  same   2:;2°.o  F. 

Actual  temperature  in  Calor  meter   298°.o  F. 

Total  heat  of  steam  at  pressure  30.9  lbs   1158.4  T.  U. 

.1158.4-311.9-f  .48  (298-252)_^ 


Dryness  fraction  :  x- 


874.4. 


North  Engine ; 


MEAN  EFFECTIVE  PRESSURES. 

High  pressure,  east  end   41.10  lbs. 

"  "      west  end  42. 18  " 

Low  pressure,  east  end   16.52  " 

"         "      west  end   16  88  " 

Pump,  east  end   85.43  " 

"      west  end   85.75  " 

South  Engine  : — 

High  pressure,  east  end   45-45  'bs. 

"  "      west  end   43- 30  " 

Low  pressure,  east  end   i5-45  " 

"         "      west  end   17-44  " 

Pump,  east  end   85.28  " 

"      west  end   85.68  " 

HORSE  POWER, 

North  Engine   229.05  H.  p. 

South  Engine     233.45  " 


Total   462. 50  H.  p. 

Horse  power  of  pump  (obtained  from  cards)   438.97 

Mechanical  efficiency   94-9/^ 

Number  of  strokes  in  9  hrs.,  46  mins   53,840 

Average  length  9f  stroke   3  157  ft. 

Piston  speed  during  trial  (feet  per  minute)   145  02 

PRESSURES    IN  PUMP 

Average  pressure  per  sq.  in.  on  fores  main  gauge   76  75  lbs. 

"             "        in  suction  main  (mercury  column)  .  .    3.21  " 
Pressure  due  to  difference  of  height  of  gauges   4.01  " 

Tola!  mean  average  effective  pressure  against  plungers.  84.57 

WORK  OF  PUMP. 
Work  done  by  plungers  in  9.77  hours, 

84.57x583.74x53840x3,157=  8,392,600,000  ft.  lbs. 

Steam  used  in  performing  this  work   73.277  lbs. 

Duty  per  looo  lbs.  of  feed  supplied   114,532,000  ft.  lbs. 

CAPACITY  IN  24  HOURS. 

At  145  ft.  piston  speed, 

3.157x583.74x53840x24x62322 

~- — ^     ^  - — ^^-^  3  ^  =10,524,300  Imp.  gals. 

144x9.77  ,  ^  ^         '  s 

At  142  ft.  per  min.  piston  speed  as  per  contract          10,306,500  Imp.  gals. 
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DUTY  PER   1,000,000  THERMAL  UNITS. 


Total  heat  above  32°  F.  of  steam  at  119  lbs.,  abs   1185.8  I'.  U. 

Heat  of  water  at  155°.  62  F   123.8  " 

Heat  received  by  engine  per  lb.  of  main  steam   1062.0 

Heat  in  water  at  330".  4  F   301.0 

Heat  received  by  engine  per  lb.  of  jacket  steam   884.8  " 

Heat  in  water  at  temp,  of  119  lb.  steam   31 1.4  " 

33°°-  4  F   301-"  " 

Heat  received  by  engine,  per  lb.  of  separator  drain   10.4  " 

HEAT  RECEIVED  DURING  9.77  HOURS  BY  ENGINE. 
From  main  steam,  65490.5  x  1(^620=69,550,000  T.  W. 

"    jacket  and  reheater  sleam  7786.2x884.8=      6,889,250  T.  U. 

"    separator  steam   4.600  " 


Total   76,443,850  " 

Duty  per  1,000,000  Thermal  units  109,785,000  ft.  lbs. 

FEED  PUMP. 

Feed  water  used  by  feed  pump  in  9.77  hrs   1,099  'bs. 

Horse  power  of  feed  pump   0.938  H.  P. 

Steam  used  by  feed  pump  per  hor^e  power  hour   119.8  lbs. 


CONCLUSION. 

It  appears  from  the  results  of  the  trial  made  by  your  experts  that  the  en- 
gine performed  a  duty  of  more  than  one  hundred  and  fourteen  million  foot 
pounds  for  every  one  thousand  pounds  of  feed  water  supplied  10  it.  If  it  be 
assumed  that  one  thou.sand  pounds  of  steam  at  a  pressure  of  one  hundred 
pounds  per  square  mch  are  equivalent  to  one  hundred  pounds  of  coal  (an 
estimate  your  experts  were  willing  to  accede  to,  although  Messrs.  Worth- 
ington  were  thereby  relieved  from  making  godd  the  performance  of  the  boil- 
ers, which  by  the  letter  of  the  contract  they  were  bound  to  do)  then  the  en- 
gine has  exceeded  its  contract  duty  by  9  million  fool  pounds.  If  only  nine 
hundred  and  fifty  pounds  of  steam  be  allowed  per  hundred  pounds  of  coal 
(an  e.aporation  which  is  easily  obtainable  with  ordinary  boilers)  then  the  en- 
gine shows  a  duty  of  108  million  foot  pounds  per  100  lbs.  of  coal. 

On  the  score  of  duty  the  manufacturers  in  the  operation  of  this  engine 
have  therefore  abundantly  fulfilled  the  stipulation  of  the  contract. 

The  engine  showed  a  capacity,  when  on  trial  and  working  at  2%  over  the 
piston  speed  allowed  by  the  contiact,  of  10,524,000  Imperial  gallons.  Its 
capacity  at  the  limited  piston  speed  allowed  by  the  contract  is  therefore  10,- 
306.500  Imperial  gallons  in  twenty-four  hours,  a  quantity  about  37,,  in  ex- 
cess of  that  which  is  required  by  contract,  so  that  in  this  respect  also  the 
contractors  have  exceeded  their  guaranteed  performance. 

The  materials  and  workmanship  throughout  of  the  engine  have  been  ex- 
amined by  your  experts  and  are  found  to  be  of  a  high  quality,  the  design 
being  of  a  substantial  character  and  the  bearing  surfaces  ample. 

Throughout  the  trial  the  engine  ran  smoothly  and  well,  even  although 
working  somewhat  beyond  its  normal  duty  and  capacity,  and  the  consump- 
tion of  oil  did  not  appear  to  exceed  a  warrantable  amount. 

Your  experts  base  therefore  decided  to  recommend  the  engine  for  accep- 
tance by  the  Water  Committee  of  the  Council  ot  the  City  of  Montreal,  and 
they  hereby  recommend  the  same  for  acceptance. 

Your  experts  have  the  honor  to  be. 

Your  obedient  servants, 

(Signed)    John  T.  Nicolson, 
(Signed)    J.  Emile  Vanier. 


A  CORRECTION. 

The  following  letter  has  been  received  from  Mr.  Chas.  F. 
Medbury,  of  Ottawa,  with  reference  to  the  equation  presented 
by  him  at  the  Montreal  convention  of  the  Canadian  Electrical 
Association  for  determining  the  distance  at  which  the  cost  of 
transmitting  any  given  power  electrically  by  high  or  low  voltage 
is  equal,  and  which  was  printed  in  the  convention  proceedings  in 
the  Electrical  News  for  October  : — 

"Owing  to  my  absence  from  town  I  was  not  able  to  go  over 
the  type  written  copy  of  data  which  was  sent  to  you  from  this 
office  and  therefoie  did  not  have  the  opportunity  to  make  any 
corrections.  1  notice  that  through  a  typographical  error  in  the 
last  equation  giving  the  weight  of  copper,  it  reads,  'c  is  equal  to 
a  d 

3950.15    This  should  be  d'  instead  of  d,  which,  as 

volts  lost.' 

you  will  see,  makes  quite  a  difference  in  the  value  of  the  equa- 
tion. Moreover,  following  this  equation,  it  should  read:  '  where  a 
is  the  amperes  on  the  line  and  d  is  the  distance  under  consider- 
ation.'   Otherwise,  I  believe  it  is  correct. 

Yours  truly, 

Chas.  F.  Medbury." 


QUESTIONS  AND  ANSWERS. 

W.  S.  D.,  Halifax,  Nova  Scotia,  writes:  I  would  very  much 
like  to  have  your  opinion  on  the  following  if  you  care  to  give  it. 
We  have  a  Knowles  jet  condenser  for  using  salt  water.  Water 
cylinder  is  I4"xi4".  Do  you  think  it  is  large  enough  to  con- 
dense for  300  H.  P.?    The  exhaust  opening  is  8",  injection  5". 

Ans. — Assuming  that  30  lbs.  of  water  per  H.  P.  per  hour  are 
required,  300x30  equals  9000  lbs.  per  hour  ;  and  as  there  are 
10  lbs.  of  water  contained  in  each  gallon,  then  9,000  divided  by 
10,  equals  900  gallons  per  hour.  It  is  usually  conceded  that  for 
every  gallon  of  water  used  by  the  engine,  30  gallons  of  injection 
water  are  required  for  the  condenser,  so  that  900  x  30  equals  27,- 
000  gallons  required  per  hour.  Your  water  cylinder  is  14"  dia- 
meter, and  has  an  area  of  153.9  square  inches  ;  and  for  every  foot 
of  its  travel  it  will  displace  6.6  gallons  of  water  If  this  pump 
be  run  at  100  feet  of  piston  speed  per  minute, — a  very  inoderate 
speed, — it  would  displace  39,600  gallons  per  hour,  without  taking 
into  account  the  slip,  so  that  your  puinp  is  large  enough  for  the 
engine  mentioned. 


The  Toronto  Electric  Light  Co.  announce  that  they  are  completing 
arrangements  for  the  distribution  of  current  on  their  system  for  the  purpose 
of  operating  clocks  on  standard  time. 


CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 

Note. — .Secretaries  of  the  various  Associations  are  requested  to  forward  lu  Uh  matter 
for  publication  in  this  Department  not  later  than  the  20th  of  each  month. 


WINNIPEG  ASSOCIATION,  NO.  II. 
Mr.  C.  E.  Robertson,  Dominion  (Government  -Steamboat  In- 
spector, delivered  a  few  evenings  ago  the  first  of  a  series  of  lec- 
tures on  engineering  subjects,  to  the  members  of  the  above  As- 
sociation. He  called  attention  to  what  ii  was  necessary  that  a 
competent  engineer  should  know  before  taking  charge  of  a  steam 
engine.  An  explanation  of  the  technical  terms  used  by  sleel 
plate  manufacturers  followed,  after  which  Mr.  Robertson  went 
into  an  explanation  of  the  various  causes  leading  to  boiler  ex- 
plosions, and  pointed  out  the  dangers  most  to  be  guarded  against. 
An  explanation  followed  of  the  different  strengths  of  the  various 
manufactures  of  iron  and  steel.  His  next  lecture  will  deal  with 
the  calculations  pertaining  to,  and  the  construction  of,  a  boiler 
of  sixty  inches  diameter  and  twelve  feet  long.  The  lecture  was 
illustrated  throughout  with  samples  and  blackboard  diagrams. 


KINCARDINE  ASSOCIATION,  NO.  12. 
Editor  Elkctkical  News. 

Sir, — We  have  to  report  progress.  We  are  holding  our  meet- 
ings regularly  and  the  attendance  is  good.  We  h.ive  good  and 
instructive  discussions.  We  are  also  making  arrangements  to 
secure  a  teacher  for  a  mathematical  class. 

Andrew  Scott,  Sec. 


139  Borden  Street,  Toronto,  Oct.  15th,  1894. 

Editor  Canadian  Electrical  News. 

.Sir, — Before  you  go  to  press  (or  at  the  latest  shortly  thereafter) 
I  hope  to  be  able  to  report  the  organization  of  new  asso- 
ciati(;ns  in  Brockville  and  Carleton  Place.  I  have  visited 
Brockville  a  number  of  times,  and  often  tried  to  interest  some 
of  the  engineers  in  forming  a  branch  of  the  C.  A.  S.  E.  there.  I 
was  there  on  business  about  the  latter  part  of  August,  and  met 
Mr.  W.  F.  Chapinan,  Chief  Engineer  for  the  Brockville  Carriage 
Co.  (whose  kindness  to  the  writer  will  never  be  forgotten),  and 
I  took  the  responsibility  of  ipviting  him  up  to  Toronto,  to  attend 
the  Convention,  which  he  did.  On  returning  home  again,  he 
at  once  commenced  work  in  earnest,  and  aftei"  a  few  communi- 
cations with  him,  in  reference  to  organization,  I  was  most  pleased 
to  receive  an  application  for  a  Charter.  I  am  just  in  receipt  of 
a  full  list  of  officers  and  members  Iroin  Mr.  James  Aikens,  the 
Secretary-elect  of  the  new  Association. 

The  Association  will  start  with  sixteen  charter  members,  com- 
posed as  follows  : — W.  F.  Chapman,  President  ;  Geo.  Whitney, 
Vice-President  ;  James  Aikens,  Rec.  Secretary  ;  Chas.  Bertrand, 
Financial  Secretary  ;  A.  H.  Franklin,  Treasurer  ;  Edward  De- 
vine,  Conductor  ;  Albert  E.  Henry,  Doorkeeper  ;  M.  Turkingtoh, 
J.  Grundy,  E.  Carr,  Trustees  ;  Jas.  Runnings,  R.  Turkington, 
W.  Robinson,  Jas.  Window,  W.  Stanley  Beaverstock,  and  D.  G. 
Donovan.  Several  other  engineers  in  the  vicinity  have  signified 
their  intention  of  joining  the  Association  when  it  is  organized. 

Brockville  Association  No.  1 5  will  be  a  valuable  addition  to 
the  order,  and  under  the  direction  of  their  worthy  President, 
Bro.  W.  F.  Chapman,  its  success  is  fully  assured.  I  am  pleased 
to  see  the  name  of  A.  H.  Franklin  among  the  officers  as  Treas- 
urer. Bro.  Franklin  is  a  veteran  engineer  of  over  forty  years' 
standing,  and  at  the  present  time  is  chief  engineer  in  the  Brock- 
ville water  works. 

I  shall  be  glad  to  hear  from  engineers  in  other  towns  -vhere 
there  there  is  any  prospect  of  starting  associations,  and  will 
give  them  the  necessary  information  with  pleasure. 

Albert  E.  Edkins, 

Prov.  Depnty  for  Ontario. 


Toronto,  Oct.  27th,  1S94. 

Editor  Electrical  News. 

Sir, — As  a  result  of  considerable  cot  res;5or.dence  which  1  have 
had  during  the  past  four  months  with  engitieers  in  Carleton 
Place,  a  meeting  was  held  there  on  Oct.  20th,  to  consider  the 
advisability  of  forming  an  Association. 

After  the  matter  had  been  fully  discussed,  a  committee  was 
appointed  to  visit  all  engineers  in  the  town,  and  ask  them  to  at- 
tend a  meeting  on  Oct.  27th  at  8  P.M.,  for  the  purpose  of  organ- 
izing. 

I  am  expecting  to  receive  the  charter  members'  names  in  a 
few  days,  when  I  shall  forward  them  to  the  Executive  Secretary. 

I  think  it  very  likely  that  the  Associations  in  Carleton  Place 
and  Brockville  will  be  instituted  about  the  same  time. 

If  any  of  the  readers  of  the  News  in  the  towns  of  Ontario 
would  like  to  help  start  new  Associations,  and  will  write  me,  I 
shall  be  most  happy  to  give  them  the  necessary  information,  &c. 

Ai.uert  E.  Edkins. 

Prov.  Dep.,  C.A.S.E. 


A  number  of  men^bers  of  St.  Laurent  15i  anih,  No.  2,  of  the 
C.  A.  -S.  E.,  Montreal,  have  recently  withdrawn  from  member- 
ship in  that  body,  and  have  formed  themselves  into  a  new 
organization,  styled  the  "^lutiial  Society  of  Mechanical  Engi- 
neers of  the  Province  of  Quebec." 
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THE  MONTMORENCY  POWER  COMPANY'S  TWO 
PHASE  PLANT. 

The  Montmorency  Electric  Power  Co.,  of  Quebec,  intend  to 
furnish  several  thousand  horse  power  in  the  city  of  Quebec  for 
incandescent  and  arc  lighting  and  power  purposes.  This  power 
will  be  obtained  from  the  Montmorency  Falls,  a  distance  of  nine 
miles  from  Quebec.  For  the  original  installation  the  Mont- 
morency Electric  Power  Company  will  mstall  three  67=;  H.  p. 
two-phase  A.  C.  generators  of  the  S.  K.  C.  type,  built  by  the  Stan- 
ley Electric  Mfg.  Co.)  Pittsfield,  Mass.  These  generators  are 
wound  for  5,500  volts,  and  the  loss  in  the  line  conveying  the 
power  to  Quebec  is  so  arranged  that  when  the  line  is  working 
at  its  full  capacity,  the  generators  will  deliver  5000  volts  at  the. 
sub-station  in  Quebec.  In  the  sub-station  will  be  arranged  a 
switch-board  for  mcandescent  lighting,  a  switch-board  for  arc 
lighting  and  a  switch-board  for  power  work,  all  of  which  will  be 
connected  to  the  main  line  running  from  the  power  station  at 
Montmorency  Falls.  The  Falls  altogether  have  a  fall  of  about 
300  feet,  theie  being  one  perpendicular  fall  of  268  feet.  The 
total  amount  of  this  fall,  however,  will  not  be  utilized,  as  ample 


TRADE  NOTES. 

Messrs.  F.  E.  Dixon  &  Co.,  of  Toronto,  the  well  known  manufacturers  of 
leather  belting,  have  removed  to  No.  39  Front  street  east,  where  they  will 
have  increased  facilities  for  their  extending  busmess. 

The  insolvent  estate  of  Messrs.  T.  W.  Ness  &  Co. ,  manufacturers  and 
dealers  in  electrical  supplies,  of  Montreal,  has  been  purchased  by  Mr. 
Rankin,  a  member  of  the  late  firm,  at  30  cents  on  the  dollar. 

The  Thompson  Electric  Co.,  of  Waterford,  have  sold  to  the  Light,  Heat 
&  Power  Company,  of  Newmarket,  Ont.,  an  800  light  alternating  plant, 
600 light  capacity  in  (Diamond)  transformers  ;  400  lights  installed  ;  plant  to 
be  in  operation  this  month. 

The  well-known  belting  manufacturers,  Messrs.  Robin  &  Sadler,  Mon- 
treal, and  the  Haworth  Belting  Co.,  of  Toronto,  have  merged  into  one 
concern,  and  will  carry  on  business  in  future  under  the  firm  name  of  Robin, 
Sadler  &  Haworth,  with  offices  at  Montreal  and  Toronto. 

Mr.  C,  R.  Garrioch,  of  Ouawa,  who  for  several  years  was  agent  for  the 
Pioneer  Electric  Light  &  Power  Co.,  and  Mr  Godard,  formerly  of  the  firm 
of  Godard  &  Anderson,  of  the  same  city,  have  entered  into  partnership 
under  the  firm  name  of  Garrioch,  Godard  &  Co.,  for  the  purpose  of  doing 
all  kinds  of  electrical  work. 

The  Halifax  Chronicle  of  Sept.  27th  gives  a  description  of  the  interesting 
electrical  exhibit  made  by  Messrs.  John  Starr,  Son  &  Co.,  of  Halifax,  at  the 
recent  exhibition  in  the  maritime  provinces.    The  exhibit  embraced  "Starr" 
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power  can  be  obtained  for  all  purposes  for  several  years  to  come 
by  utilizing  only  a  small  part  of  the  total  fall  available. 

These  generators  will  be  connected  to  water  wheels  which  are 
already  installed  in  the  power  station.  The  current  will  be  de- 
livered at  5000  volts  pressure  at  the  sub  station  and  here  con- 
verted to  100  volts  fot  incandescent  lighting,  30  volts  for  arc 
lighting,  and  500  volts  for  power  work,  by  means  of  transformers 
of  large  size.  These  will  be  placed  in  the  sub  station  built  speci- 
ally for  their  reception,  and  a  very  complete  arrangement  will 
be  provided  for  keeping  the  transformers  cool  by  air  blasts.  The 
three  675  h.  p.  single  phase  generators  are  to  be  delivered  at 
Quebec  on  or  before  May  ist,  1895,  but  in  order  to  enable  the 
company  to  take  care  of  their  work  during  the  coming-  season, 
the  Stanley  Electric  Mfg.  Co.  have  loaned  them  two  320  H.  P. 
generators  which  will  be  used  temporarily. 


PUBLICATIONS. 

The  Arena  for  November  gives  the  place  of  honor  to  Kuma  Oishi,  A.  M. , 
Ph.  D.  a  famous  Japanese  scholar,  who  considers  "  The  Causes  which  Led 
to  the  War  in  the  East,"  from  the  standpoint  of  his  nationality. 

Announcement  is  made  of  the  publication  at  an  early  date,  by  the  Elec- 
trician Publishing  Co.,  Salisbury  Court,  Fleet  street,  London,  E.  C. ,  of  the 
thirteenth  edition  of  the  Electrical  Trades  Directory  and  Hand-book — cor- 
rected to  January,  1891;. 


incandescent  lamps,  Lahmeyer  dynamos,  unique  telephones,  switchboards, 
measuring  and  testing  instruments,  &c.,  the  dynamos  being  run  by  a  Robb 
engine. 

The  Thompson  Electric  Co.,  of  Waterford,  Ont.,  have  recently  sold  the 
following  arc  dynamos  :  Bowman  &  Zinkan,  Southampton,  35  light ; 
Hanover  Electric  Light  Co.,  25  light;  Jos.  Williams,  Glen  Williams,  45 
light. 

The  Royal  Electric  Co.  have  made  recent  sales  as  follows  :  800  light 
alternating  plant  to  Conroy  Bros.,  Deschene  Mills  ;  60  light  arc  plant  to 
Ottawa  Electric  Co.;  1500  light  generator  Wingham  Electric  Co.;  1800 
light  generator  to  Victoria  Electric  Light  Co.,  Lindsay  ;  1400  light  genera- 
tor to  Ratz  Bros.,  Elmira ;  2006  light  generators  to  Hamilton  Electric 
Light  and  Power  Co.,  and  Charlottetown,  P.  E.  L  Light  Co. 

The  Kay  Electric  Works,  of  Hamilton,  Ont.,  were  recently  obliged, 
owing  to  dullness  of  trade,  to  call  a  meeting  of  their  creditors.  At  the 
jiieeting  the  company's  offer  to  pay  33  cents  on  the  dollar  in  settlement  of 
their  liabilities,  was  accepted  by  the  creditors.  In  consequence,  the  com- 
pany's works  have  not  ceased  operations,  and  it  is  probable  that  with  the 
relief  granted  by  their  crediiors  and  more  active  business  conditions,  they 
will  meet  with  no  further  difficulties. 

The  manufacturing  plant,  patents,  franchises,  etc.,  of  the  Reliance  Elec- 
tric Mfg.  Co.,  of  Waterford,  Ont..  have  been  purchased  by  the  Thompson 
Electric  Co.,  of  which  Mr.  J.  W.  Thompson,  formerly  President  and 
Manager  of  the  Reliance  Co. ,  is  the  Manager.  The  Thompson  Electric 
Co.  have  the  works  in  operation  again,  and  will  continue  the  manufacture 
of  all  kinds  of  electrical  apparatus.  Attention  is  directed  to  the  company's 
announcement  on  front  cover  page  of  this  Journal, 
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RIVALS  OF  THE  STEAM  ENGINE/ 

The  title  of  this  paper  m  ght  lead  one  to  b  lieve  we  were  on  the  point  of 
a  new  era  in  engineering.  Bv  "  Rivals  of  the  Steam  Engine,"  I  simply 
mean,  however,  small  powers  of  from  one  to  sixty  n.  p.  Some  builders  go 
so  far  as  to  say  from  i  to  100  H.P.  The  economy  of  large  plants,  where  all 
the  best  appliances  for  generating  and  developing  power  are  used,  may  be 
seen  from  the  duty  test  of  the  S.  S.  Campania's  engines,  which  developed 
30,000  H.P.  (same  as  boiler  capacity  of  World's  Fair),  with  the  low  rate  ot 
1. 16  lbs.  of  coal  per  I.  H.P.  per  hour.  This  plant  has  made  a  saving  of.  25 
or  M  lbs.  of  coal  over  the  last  large  marine  engine  built.  The  great  saving 
that  may  be  attained  by  cuttmg  the  coal  per  i.H.P.  per  hour,  down  %  of  a. 
lb.,  will  be  seen  to  be  great.  In  a  plant  of  the  above  named  capacity,  the 
saving  would  be  3',^  tons  in  i  hour,  and  90  tons  in  24  hours.  But  in  small 
powers  this  saving  is  far  Irom  being  attained.  Some  engines  from  i  to  60 
H.P.  use  from  6  to  10  lbs.  of  coal  per  r.  h.p.  per  hour.  These  engines  are 
mostly  in  the  hands  of  incompetent  persons,  and  the  plant  fitted  with  the 
poorest  appliances.    I  think  that  in  such  cases  the  steam  engine  has  a  rival. 

Its  rivals  are  comprised  in  three  classes — ist,  the  gas  or  explosive  engme  ; 
2nd,  compressed  air  motor  ;  3rd,  electric  motor.  I  will  first  try  to  give  a 
description  of  the  gas  engine  and  its  mode  of  working.  They  are  generally 
of  the  straight  line,  self-contained  type,  with  very  heavy  frame.  They  are 
single  acting.  The  connecting  rod  is  directly  attached  to  the  piston,  and 
is  the  length  of  the  stroke,  so  as  to  give  good  bearing,  having  to  act  as 
the  cross-head  as  well  as  piston.  Their  method  of  working  is  as  follows  : 
The  gas  is  exploded  once  in  every  two  revolutions — some  having  one  explo- 
sion in  three  revolutions.  The  engine  having  just  passed  the  centre,  the 
charge  of  gas  is  exploded.  The  rapid  expansion  of  the  exploded  gas  drives 
the  piston  to  the  end  of  the  stroke,  when  the  exhaust  valve  opens  and 
the  returning  piston  drives  the  exhaust  g-is  out.  It  then  returns  again,  this 
time  acting  as  an  air  pump,  drawing  in  the  next  charge  of  gas  and  air.  The 
piston  then  starts  on  the  leturn,  the  exhaust  valve  remaining  closed  during 
this  stroke.  The  gas  is  now  compressed,  and  when  the  engine  again  passes 
the  centre  the  explosion  takes  place,  the  piston  being  thus  driven  forward 
again,  the  same  action  taking  place  as  before — the  governor  admitting  the 
necessary  amount  of  air  and  gas  for  the  load.    There  are  three  different 
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ways  of  exploding  the  gas — ist,  by  an  electric  spark  in  the  combustion 
chamber  ;  2nd,  by  a  gas  jet  in  combustion  chamber  ;  and  3rd,  by  a  tube 
heated  red-hot,  with  which  the  gas  comes  in  contact  at  time  of  explosion. 

It  will  be  readily  seen  that  the  heat  of  the  explosions  would  be  likely  to 
heat  the  cylinder  to  a  very  h'gh  degree,  thereby  rendering  lubrication  diffi- 
cult. This  is  remedied  by  the  cylinder  being  jacketed  and  the  jacket  sur- 
rounded by  cold  water.  In  places  where  a  running  stream  may  not  be  had 
a  tank  is  used.  The  water  passes  through  the  jacket  and  returns  to  the 
tank,  thus  keeping  up  a  constant  circulation.  Some  engines  in  France, 
with  one  explosion  in  three  revolutions,  have  no  water  jacket.  The  cylinder 
is  supposed  to  be  cooled  by  drawing  in  air  at  the  second  revolution  and  ex- 
hausting it,  and  then  drawing  in  the  air  and  gas  at  the  third  revolution. 
This  necessitates  a  very  high  speed  to  be  steady,  but  would  be  all  right  for 
carnages,  avoiding  the  necessity  of  carrying  a  water-lank.  These  engines 
are  now  being  used  on  carriages  with  great  success,  attaining  a  speed  of 
from  8  to  10  miles  an  hour  at  a  very  nominal  cost  ;  and  if  improvements  go 
on  at  the  same  rate  as  latterly,  they  bid  fair  to  prove  a  strong  competitor  to 
the  horse. 

There  are  six  different  kinds  of  gases  used  in  these  engines,  viz  :  Illumin- 
ating gas,  gasoline  gas.  naptha,  coal-oil,  producer  gas  and  natural  gas.'  The 
illu(ninating  gas  at  one  dollar  per  thousand  costs  2  cts.  per  I. h.p.  per  hour. 
Gasoline  gas  is  mostly  made  by  pissing  the  gasoline  through  an  atomizer, 
the  current  of  air  convening  it  into  a  gis.  There  is  no  danger  from  the 
gasoline.  A  tank  is  placed  on  the  outside  of  the  building,  allowing  only  one 
quart  inside,  the  connection  being  by  a  very  small  p  pe,  thus  pteventing  any 
serious  explosion  in  case  of  accident.  Napiha  and  coal  oil  are  protected  in 
the  same  manner.  The  cost  of  gasoline  per  I  h.p.  per  hour  is  one  cent, 
gasoline  costing  10  cts.  per  gallon.  Naptha  gas  is  formed  by  the  air  being 
drawn  through  a  tank  in  which  there  is  a  material  which  absorbs  the  naptha, 
thus  forming  a  gas.  The  cost  per  l.H.P  per  hour  is  8-10  of  a  cent.,  naptha 
costing  7  cts.  per  gallon.  Coal  oil  gas  is  formed  in  the  same  way  as  nap- 
tha and  gives  an  i.  H.P.  per  hour  at  a  cost  of  one  cent,  coal  oil  costing  8  cts. 
per  gal.  Producer  gas,  or  gas  made  from  anthracite  coal,  takes  about  1% 
lbs.  of  coal  per  lh.p.  per  hour,  equalling  .35  of  a  cent — coal  costing  $5.oo 
a  ton.    The  cost  of  natural  gas  where  available  is  noniinal. 

There  is  one  pUce  in  this  city  us'ng  light  that  I  think  could  make  a  saving 
by  introducing  a  gasoline  engine  and  dynamo.  The  cost  of  light  is  one  cent 
per  ampere  per  hour.  They  are  using  three  hundred  and  filty  (350)  lights 
at  one  ampere  per  hour  an  average  of  four  hours  per  dav,  which  equals  1400 
amperes,' at  a  cost  of  $14  less  IS  per  cent  discount,  equalling  lii.gocents. 
Now  let  us  see  what  saving  would  be  derived  from  using  a  gasoline  enijine, 
one  H.P.  giving  10  lights  of  16  CP. — 350  lights  requiring  35  h.p. — allowing 
15  H.P.  for  loss  in  belt  and  machinery,  equalling  50  11. P.  This  would  cost 
I  cent  perH.P.,  50  cts.  in  i  hour,  or  $2  for  every  four  hours.  Allowing 
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50  cts  for  repairs,  there  would  be  a  saving  of  $9  40.  The  lights  are  not  gen- 
erally on  all  together,  but  I  took  them  in  that  way  for  the  purpose  of  the 
conipirison,  to  show  the  saving  that  might  oe  attained. 

I  know  of  another  place  where  a  man  p,.ys  25  cts.  a  day  for  one  H. P. ,  us- 
ing it  for  about  6  hours  a  day.  The  same  service  performed  by  a  gasoline 
engine  would  cost  .tpout  10  cts.  a  day.  Another  place  where  they  would 
do  good  service  is  in  small  yachts,  saving  the  room  of  a  boiler  and  being 
more  economical.  A  small  boat  here  in  the  bay,  developing  about  8  H.P. 
if  driven  steadily  for  12  hours,  would  consume  of  a  ton  of  soft  coal,  cost- 
ing $3.00,  while  using  a  gasoline  engine  the  cost  would  be  8  cts.  an  hour, 
equal  96  cts.;  and  the  boat  would  have  made  better  speed,  owing  to  the 
absence  of  displacement  caused  by  the  boiler. 

The  reason  these  engines  are  .so  economical  is  :  we  receive  power  only  in 
one  way,  that  is.  by  heat.  In  the  steam  engine  we  transmit  this  heat  to 
water,  which  forms  steam,  losing,  as  you  all  know,  967  heat  units  out  of 
every  lb.  of  coal  ;  but  in  gas  engines  the -products  of  combustion  do  their 
work  directly  on  the  piston,  there  being  no  loss  through  transmission  ;  there- 
fore, I  think  you  will  agree  with  me  that  now  that  gas  can  be  produced 
from  coal  at  the  rate  of  i  X  lbs.  per  I. H.p.  per  hour — which  can  and  will  be 
improved  upon — the  gas  engine  has  a  brilliant  future.  The  largest  gas 
engine  so  far  built  is  100  II. p.,  and  one  of  its  great  advantages  is  that  there 
is  no  getting  up  steam  in  the  morning. 

We  will  next  take  up  the  compressed  air  system,  which  is  extensively  adopt- 
ed in  Paris — which  has  at  the  present  time  a  plant  with  a  capacity  of  2  ^,000  H.P. 
In  the  first  place,  we  must  have  a  large  plant  with  a  large  unit  of  power  and 
all  the  latest  appliances,  so  that  the  plant  will  give  the  utmost  economy,  built 
where  cheap  water  could  be  had  for  condensing  purposes,  using  triple  ex- 
pansion engines  and  the  very  best  compressers.  The  next  thing  to  decide 
is  whether  the  pressure  shall  be  200  or  500  lbs.  per  sq.  in.  The  saving  of 
high  over  low  pressure  is  small,  the  pipes  being  much  smaller  for  high 
pressure,  thereby  making  high  pressure  favorable — using  reducing  valves  at 
the  point  of  distribution.  It  is  a  well  known  fact  that  in  the  best  air  com- 
prvssers  we  only  get  50  per  cent,  of  the  efficiency  of  the  engine  used  to  drive  - 
them,  so  that  to  make  a  profitable  power  we  must  in  some  way  regain  the 
power  lost  in  compression.  This  is  done  by  passing  the  air  through  hot 
water — kept  hot  by  a  coal  oil  lamp  or  small  fire.  In  this  way  damp,  hot 
air  is  made,  to  which  is  given  the  properties  of  steam.  The  cost  of  heating 
the  air  is  only  i  cent  per  H.p.  When  this  heated  air  is  used  expansively,  it 
gives  the  expansion  curve  on  indicator  diagram,  just  the  same  as  the  steam 
engine.  In  heating  this  air  we  regain  the  50  per  cent,  we  lost  in  compres- 
sion. Deducting  5  per  cent,  for  friction  and  other  losses  we  get  95  per  cent, 
at  points  of  distribution.  In  selling  steam  for  power,  we  have  no  means  of 
registering  properly  the  amount  of  steam  used,  a  man  with  an  automatic  en- 
gine paying  as  much  as  a  man  with  a  slide  valve  engine,  and  using  less 
steam.  But  with  the  compressed  air  system  the  amount  consumed  may  be 
registered.  The  air  not  being  heated  until  just  before  entering  the  engine, 
a  man  pays  for  just  what  he  consumes.  I  think  also  that  compressed  air 
would  be  advantageous  in  street  railway  work.  In  electric  railways  there  is 
a  great  loss  in  transmission  in  the  wire,  besides  the  danger  to  life,  and  in- 
convenience in  cases  of  large  fires.  In  the  winter  time  there  is  a  great  in- 
convenience by  the  trolley  wires  being  coated  by  ice,  which  is  an  insulator, 
and  must  be  broken  through  ;  and  in  wet  weather  great  loss  through  leak- 
age. If  anything  happens  to  stop  the  power  at  the  station  for  one  minute 
the  whole  system  is  paralyzed.  With  compressed  air  each  car  has  its  own 
motive  power,  thus  slight  stoppages  at  the  station  would  not  inconvenience 
them.  Electric  cars  give  only  45  per  cent,  of  the  power  applied  to  them, 
while  compressed  air  gives  from  70  to  80  per  cent.,  thus  effecting  quite  a 
saving.  This  is  from  tests  made  by  Mr.  C.  E.  Haupt,  C.  E.  M.E.  Where 
compressed  air  is  distributed  to  consumers,  the  air  is  generally  received  into 
a  large  tank  in  the  building.  No  damage  could  be  done  by  the  explosion 
of  this  tank,  the  air  merely  escaping  with  a  hissing  sound.  Experiments 
made  by  some  mechanical  engineers  in  Paris  showed  this  effect.  A  weight 
was  allowed  to  fall  on  the  tank,  so  as  to  rupture  it,  with  the  foregoing  effect. 
We  thereby  make  a  saving  in  insurance  over  handling  a  steam  plant. 

In  testing  the  saving,  if  any,  by  using  400  lbs.  per  sq.  in.,  it  was  found 
that  it  took  as  many  cubic  ft.  of  air  at  400  lbs.  persq.  in.  as  at  200  lbs.  per 
sq.  in.,  and  the  theory  advanced  was  that  the  increased  friction  on  working 
parts  overcame  any  advantage  gained  by  very  high  pressure.  Now  that 
high  pressure  in- steam  engines  is  becoming  universal,  I  think  a  little  study 
in  this  direction  would  be  profitable. 

I  will  now  conclude  with  the  electric  motor.  The  electric  motor  has  been 
in  use  since  it  was  found  that  a  dynamo  with  conditions  reversed  would  act 
as  a  motor,  and  it  has  kept  on  improving  until  it  has  become  a  much-used 
motive  power.  In  large  plants,  where  a  great  deal  of  power  ij  distributed 
by  long  lines  of  shafting,  the  electric  motor  shows  a  great  saving  by  driving 
directly  the  machines  or  the  shafting  of  a  single  room.  The  U  ss  in  long 
lines  of  shafting,  due  to  friction  ami  slip  of  belts,  makes  only  about  50  or  60 
per  cent,  of  the  engine  power  available,  while  with  electric  moior  we  get  70 
to  75  per  cent  of  the  engine  power.  Where  the  dynamo  is  the  actual  fly- 
wheel of  the  engine  a  little  more  saving  is  attained  on  account  of  the  slip  of 
the  belt  which  is  sure  to  follow  by  running  from  a  large  wheel  to  a  small  one 
necessary  to  give  the  generator  the  required  speed.  In  direct  connected 
generttors  the  speed  is  attained  by  the  large  diameter  ot  the  armature,  thus 
giving  it  rim  speed,  and  also  by  the  increased  number  of  poles.  I  think  in 
a  well  equipped  station,  with  direct-connected  dynamos  givins  70  per  cent, 
at  points  of  distribution,  if  the  distance  be  not  too  great,  it  could  be  made  a 
cheap  power,  .^noiher  w  'y  in  which  the  electric  power  mav  be  utilized  is 
by  means  of  transmission  from  a  waier  fall.  But  as  the  gre^t  cost  of 
copper  conductors  is  one  of  the  chief  items  of  such  a  plant,  we  mus^  first 
look  at  any  saving  to  be  made  in  this  direction.  As  we  well  know  the  higher 
potential  or  pressure  we  use,  the  less  the  s'ze  of  the  conductor  r'^quired.  A 
line  carrying  a  thousand  volts  would  cost  $80  00  per  ni  le.  By  r.iising  the 
voltage  to  ten  thousand  we  reduce  the  cost  to  $10.00  a  mile.  Most  motors 
are  run  by  direct  current,  but  no  direct  current  machine  can  make  a  voltage 
of  over  1,200  to  1,500  vnlts,  the  insulation  of  the  conimuiator  not  being  able 
to  stand  any  higher  voltage,  so  that  we  have  to  look  f'  r  a  new  kind  of  cur- 
rent. This  is  found  in  the  alternating  or  multiphase  currents.  With  these 
currents,  bv  means  of  transformers,  we  can  raise  the  current  to  ary  potential 
we  like,  and  lower  it  again  to  any  potential  required  at  points  of  di--tribution, 
but  the  riifficul'y  with  the  alierniting  current  is  th't  the  alternating  motors 
have  to  be  brought  up  to  speed  by  some  other  power,  before  they  will  carry 
the  Inad.  This  diflSculty  is  remedied  by  the  use  of  the  niuliiph.ise  current, 
which  is  merely  a  double  alternating  current.  .•X  machine  using  this  current 
can  be  started  up  under  full  lo  id.  .Another  wiy  in  which  this  diffituliy  may 
be  remedied  is  by  having  in  a  central  station  an  alternating  motor,  driving 
direct  current  dynamos,  thus  giving  direct  current  to  the  consumer.  The 
commercial  success  of  such  a  scheme  depends  upon  the  first  outlay  for  con- 
ductors and  plant,  and  the  dividend  to  he  derived  on  such  capital.  Edison 
is  credited  with  saying  that  current  could  not  be  as  cheaply  sent  to  Toronto 
from  Niagara  as  it  could  be  made  on  the  spot,  with  the  best  compouod  en- 
gines. _  ^ 

In  summing  up  this  paper,  I  think  you  will  agree  with  me  that  in  some 
conditions  small  steam  engines  have  a  rival.  We  ought  therefore  to  look 
around  us  and  observe  these  powers,  for  at  some  time  they  may  fill  some  of 
our  necessary  requirements. 
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It  has  been  decided  that  the  next  meeting  of  the  National 
Electric  Light  Association  of  the  United  States  shall  be  held  in 
Cleveland,  Ohio,  on  the  19th,  20th  and  21st  of  Feb.,  1895. 


The  Dominion  Government  has  announced  that  the  new 
Electric  Light  Inspection  Act  will  go  into  operation  on  the  first 
of  April  next.  The  Controller  of  Inland  Revenue  is  purchasing 
the  necessary  electrical  testing  appliances,  and  the  gas  inspectors 
whose  services  it  is  proposed  to  utilize  as  inspectors  under  the 
act,  will  be  instructed  in  their  duties  durinE;  the  coming  winter. 


It  is  very  likely  that  the  recent  opening  of  the  Hamilton, 
Grimsby  and  Beamsville  Electric  Railway,  may  be  of  greater 
significance  than  is  now  recognized  in  marking  the  opening  of  a 
new  era  in  the  industrial  history  of  Canada.  The  Niagara  Falls 
electric  road  has  a  special  function  as  serving  a  tourist  route, 
and  the  H.  G.  &  B.  road  is  therefore  the  first  electric  load  in 
Canada  of  any  considerable  length  which  serves  a  purely  local 
traffic.  The  question  of  light  railways  as  feeders  to  trunk  lines, 
and  as  drawing  freight  and  business  to  railroad  centres,  is  a  very 
live  one.  In  England  the  question  has  lately  been  the  subject 
of  much  discussion,  as  a  means  of  affording  relief  to  the  agricul- 
tural depression  from  which  the  English  farmer  is  suffering,  by 
cheapening  the  carriage  of  his  produce  from  the  farm  to  the 
large  transportation  lines.  On  the  continent  of  Europe  large 
sums  have  been  spent,  provided  on  interest  guaranteed  by  the 
government,  on  light  railways  for  the  same  purpose,  notably  in 
France  and  Italy,  though  on  the  whole  these  roads  have  not 
paid  interest  on  the  investments.  The  question  of  drawing 
trade  to  the  larger  towns  by  passenger  traffic  on  such  railways, 
seems  to  be  more  particularly  a  question  affected  by  the  condi- 
tions of  life  prevailing  in  Canada  and  the  United  States.  The 
H.  G.  &  B.  road  is  designed  to  serve  both  passenger  and  farm 
produce  traffic,  and  though  the  results  of  this  road  should  not, 
and  will  not,  be  conclusive  in  settling  the  question,  either  one 
way  or  the  other,  they  will  give  most  valuable  information  as  to 
what  are  the  essential  conditions  to  be  met  by  such  roads  in 
order  that  they  may  be  commercially  successful. 
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It  should  be  pointed  out  to  those  wlio  contemplate  becoming, 
members  of  the  Canadian  Electrical  Association,  that  there  is 
financially  no  reason  for  deferring  sending  in  their  applications 
to  the  Secretary.  The  financial  year  begins  in  June,  and  those 
joming  between  now  and  next  June  are  not  assessed  for  the  cur- 
rent year,  theii  membership  dues  dating  only  from  the  year  be- 
ginning with  June,  1895.  The  Ottawa  meeting  already  promises 
to  be  most  successful,  and  apart  from  the  interest  of  the  pictur- 
esque capital  city,  Ottawa  has  more  to  show  the  convention  in 
the  commercial  use  of  electricity  than  any  other  town  of  its  size 
on  this  continent. 


The  thirteenth  annual  convention  of  the  American  .Street 
Railway  Association  took  place  in  Atlanta,  Ga.,  on  Oct.  17th,  i8th 
and  19th,  and  is  declared  to  have  been  one  of  the  most  success- 
ful ever  held.  Mr.  Gianville  C.  Cunningham,  manager  of  the 
Montreal  Street  Railway,  and  Mr.  Griffith,  manager  of  the  Hamil- 
ton Street  R  lil way,  were  present.  The  former  was  elected  a  mem- 
ber of  the  Executive  Committee  of  the  Associ.Htion.  The  nomi- 
nating committee  recoijimended  that  the  next  meeting  be  held 
in  Montreal,  Que.  This  met  with  spirited  opposition  from 
a  section  of  the  membership  who  were  desirous  that  the  meeting 
should  take  place  in  Philadelphia.  The  question  was  submitted 
to  vote,  when  by  a  large  majority  the  decision  was  given  in  favor 
of  Montreal.  Mr.  Cunningham  expressed  his  pleasure  at  the 
decision.  He  assured  the  members  that  there  would  be  no  diffi- 
culty in  having  supplies  brought  to  Montreal  for  the  exhibition 
which  forms  such  an  interesting  feature  of  the  annual  meetings 
of  this  Association.  The  date  for  the  convention  in  Montreal 
has  been  fixed  for  October  15th.  We  bespeak  for  the 
American  Street  Railway  Association  a  hearty  welcome  to  Mon- 
treal and  the  Dominion  on  the  occasion  of  this  their  first  visit, 
and  feel  assured  that  while  here  they  will  find  much  that  will  prove 
mteresting  and  perhaps  instructive  from  the  electrical  stand- 
point. 

It  is  announced  that  the  investigation  before  the  county  judge 
into  the  alleged  recent  attempt  at  boodling  on  the  part  of  some 
of  the  aldermen,  in  connection  with  the  Toronto  street  lighting 
contract,  will  be  held  in  the  early  part  of  November.  What- 
ever may  be  the  outcome  of  the  investigation,  the  bare  fact  that 
such  an  accusation  should  a  priori  obtain  credence  to  the  ex- 
tent that  judicial  investigation  is  considered  necessary  by  a  ma- 
jority of  the  aldermen  themselves,  is  a  commentary  upon  the 
present  condition  of  municipal  institutions  in  Canada,  which 
should  be  pondered  over  by  those  who  have  been  inclined  to 
civic  ownership  of  a  street  lighting  plant.  For  the  credit  of 
Toronto  we  hope  that  the  accusation  will  prove  groundless  in 
this  case,  but  that  it  should  so  i-eadily  be  thought  possible  is 
sufficient  to  make  prudent  men  pause  before  increasing  the  in- 
dustrial interests  committed  to  the  care  of  the  municipality. 
A  lighting  contract  is  let  once  in  five,  ten  or  twenty  years,  but  a 
lighting  plant  would  require  continual  purchases  of  supplies  and 
frequent  employment  of  men,  with  continual  opportunities  for 
jobbery  and  corruption  ;  which,  being  on  a  smaller  scale  in  each 
instance,  would  be  the  more  difficult  to  detect,  whilst  the  in- 
stances being  more  wide-spread,  the  efifect  would  be  more  de- 
moralizing to  the  community  at  large,  than  anyone  big  "boodle" 
confined  to  a  few  already  corrupt  individuals.  With  the  business 
parallel  of  ratepayers  as  shareholders  and  aldermen  as  directors 
in  the  municipal  concern,  and  the  directors  under  suspicion  of 
abusing  their  trust  for  their  private  gain,  what  sensible  business 
man  would  vote  for  Increasing  the  opportunities  for  the  suspect- 
ed dishonesty. 


The  late  convention  of  the  Canadian  Electrical  Association 
at  Montreal  marked  a  distinct  advance.  The  general  quality  of 
the  papers  read  stood  higher  than  at  any  previous  meeting. 
Some  of  them  would  have  done  credit  to  the  older  and  larger 
associations  established  in  the  United  States  and  England,  and 
\yere  worthy  of  fuller  discussion  than  they  actually  received.  In 
this  respect  the  meeting  brought  out  the  present  need  of  the  As- 
sociation, and  that  is  increased  membership.  Though  some  of  the 
papers  provoked  lively  discussion,  the  good  in  them  was  not 
threshed  out  as  thoroughly  as  would  be  the  case  with 
a  larger  membership  of  all  classes,  insuring  that  a  sufficient 
number  of  speakers  familiar  with  the  subject  of  any  one  paper. 


might  be  present  to  give  it  full  discussion.  It  is  much  to  be 
hoped  that  many  new  members  will  be  added  to  the  Association 
before  the  convention  to  be  held  at  Ottawa  next  September. 
Any  objection  that  the  annual  dues  were  too  high  for  an  associa- 
tion which  at  present  only  holds  one  meeting  during  the  year, 
was  met  by  the  action  taken  at  Montreal,  reducing  the  annual 
subscription  of  active  members  to  $3.00  and  of  associate  members 
to  $2.00  per  annum.  To  those  who  have  refrained  from  joining 
until  the  Association  should  have  successfully  passed  the  initial 
stage  and  become  an  established  and  representative  body,  it 
may  now  be  said  that  it  is  both  successful  and  established,  and 
it  lies  with  those  who  are  not  already  members  to  make  it 
thoroughly  representative  by  joining  it.  At  the  cost  of  time, 
labour,  and  personal  inconvenience  to  many  of  the  members, 
the  Association  has  been  advanced  to  that  point,  that  the  tone 
of  its  meetings  and  the  character  of  the  papers  presented,  are  in 
advance  of  its  size,  and  it  may  fairly  claim  from  those  who  have 
awaited  results,  that  they  fulfil  their  implied  pledge  by  swelling 
the  membership  and  attendance.  The  Association  has  fully 
justified  its  formation  ;  it  is  doing  good  work  in  establishing 
solidarity  of  feeling  amongst  electrical  men  in  Canada,  and  in 
promoting  intercourse  amongst  them.  By  the  efforts  of  its  pre- 
sent members  it  has  attained  a  good  standing,  and  its  further 
rapid  progress  must  depend  upon  increased  membership.  The 
fees  are  little  more  than  nominal  and  there  is  no  reason  why 
every  electrical  man  in  Canada  should  not  be  a  member,  and 
every  reason  why  he  should  for  his  own  personal  benefit,  both 
directly  by  attending  the  meetings  and  rubbing  brains  with  his 
fellows,  and  indirectly  by  promoting  the  growth  and  increasing 
the  weight  of  a  representative  Canadian  electrical  body,  which 
may  speak  with  the  authority  to  command  attention  if  need  be 
in  matters  of  common  interest. 


The  Canadian  Law  Times  for  September  in  an  article  on  the 
law  of  "nuisances'"  and  "furious  driving"  as  illustrated  by  recent 
decisions,  deals  with  the  probable  bearing  on  the  noise  and 
speed  of  electric  street  cars.  The  conclusions  are  decidedly 
adverse  to  trolley  cars  as  at  present  operated.  It  is  to  be  pre- 
sumed that  the  article  is  a  correct  statement  of  the  legal  aspect 
of  the  case.  But  though  laymen  are  not  competent  to  discuss 
what  the  law  is,  they  are  entitled  to  form  an  opinion  of  what  it 
ought  to  be,  provided  they  can  give  reasons  for  the  faith  that  is 
in  them.  The  article  indicates  the  probable  application  to  elec- 
tric street  cars  of  the  law  governing  the  speed  of  steam  railroad 
locomotives  where  they  are  permitted  to  use  the  highway,  and 
also  that  governing  ordinary  vehicles.  But  it  is  well  to  remem- 
ber that  in  the  endeavor  to  adapt  itself  to  new  conditions  law 
sometimes  requires  assistance  from  the  legislature.  To  ignore 
this  is  to  violate  the  wholesome  principle  that  the  law  should  be 
respected  but  not  worshipped.  Otherwise  good  law  may  some- 
times be  poor  justice.  And  underlying  the  whole  treatment  of 
the  subject  from  the  point  of  view  of  precedent  there  seems  to 
lurk  a  fallacy  in  the  form  of  an  assumption  that  the  electric 
street  car  is  an  intruder  on  the  highway — either  allowed  only  on 
sufferance,  or  constituting  a  tyranny  to  be  tempered  by  legal 
injunctions.  A  steam  railroad  which  may  be  allowed  to  run 
for  some  distance  through  the  public  streets  is  a  real  intruder. 
But  the  electric  car  is  merely  a  new  form  of  vehicle  using  the 
streets  for  the  primary  purpose  for  which  they  were  o'riginally 
expropriated,  and  for  which  they  are  maintained  at  the  public 
cost.  In  that  it  is  a  vehicle  for  general  use  and  so  of  greater 
benefit  than  private  conveyances,  it  may  be  rightly  given  by 
contract  certain  privileges  over  the  latter,  such  as  the  right  of 
way  ;  and  within  the  limits  of  safety  to  other  vehicles  and  foot 
passengers,  be  permitted  to  travel  at  a  higher  rate  of  speed  than 
other  vehicles.  The  fact  that  it  moves  only  along  the  line  of  its 
rails,  and  that  its  course  is  therefore  perfectly  obvious  to  the 
other  users  of  the  streets,  determines  its  safe  speed  at  a  con- 
siderably higher  limit  than,  for  instance,  the  erratic  butcher's 
cart.  As  a  noise  producer  the  trolley  car  is  certainly  very 
effective— a  more  melodious  substitute  for  the  clanging  bell 
would  be  welcomed — but  it  is  not  in  it  with  the  early  morning 
ice  cart,  or  with  heavy  trucking  of  any  kind.  It  is  to  be  expected 
that  the  best  residences  will  seek  streets  that  are  near  but  not  on 
a  trolley  line.  In  other  words  the  tendency  will  be  to  drive 
residences  off  trolley  streets  and  turn  them  into  business  streets, 
but  this  also  is  the  tendency  where  there  is  much  traffic  of  any  kind 
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on  a  street,  without  it  being  necessarily  a  good  reason  for  stop- 
ping the  traffic.  The  article  in  the  Canadian  Law  Times  points 
out  that  an  annoyance  to  daintiness,  fastidiousness  or  delicacy 
does  not  constitute  a  legal  nuisance,  which  must  be  such  a 
physical  annoyance  as  materially  affects  the  ordinary  comforts 
of  life  to  people  of  all  ranks,  ages  and  states  of  health.  The 
trolley  car  must  keep  its  noise  within  this  hmit,  and  it  should 
have  no  difficulty  in  doing  so,  whilst  such  a  provision  as  that  in 
the  Toronto  Railway  Act  that  the  street  railway  speed  shall  be 
"  determined  by  the  City  Engineer  and  approved  by  the  Council" 
seems  to  satisfactorily  cover  the  question  of  speed,  by  placing  its 
control  in  the  hands  of  those  most  affected  by  it  and  best  fitted 
to  judge  what  best  suit  them,  namely,  the  citizens  of  the  town 
where  the  street  railroad  operates. 


In  the  case  of  the  Toronto  Street  Railway  Company  v.  the 
Queen  judgment  has  been  given  in  the  Exchequer  Court  at 
Ottawa,  against  the  plaintiff.  The  company  took  suit  for  $56,- 
000,  being  the  amount  which  they  had  paid  as  duty  on  rails  im- 
ported in  1891,  1892  and  1893,  and  which  weighed  69  lbs.  per 
yard.  They  asked  for  a  refund  of  this  amount.  The  customs 
department  had  exacted  a  duty  of  $6.00  per  ton,  claiming  that 
this  was  the  correct  reading  of  item  88  in  the  tariff,  bearing  on 
steel  rails.  The  contention  of  the  company  was  that  the  rails, 
imported  by  them,  should  have  come  under  item  173  of  the  tariff, 
which  provides  that  rails  "for  use  in  railway  tracks,"  weighing 
over  25  lbs.  per  lineal  yard  should  be  admitted  free  of  duty. 
The  real  question  at  issue  is  whether  the  term  "railway"  includ- 
ed tramways.  The  judgment  of  Justice  Burbidge  is  one  of 
peculiar  interest  to  all  concerned  in  the  development  of  electric 
railroads.  It  is  argued  that  in  1887  the  government  were  en- 
deavoring to  promote  two  interests,  which  somewhat  clashed, 
namely,  the  manufacture  of  iron  and  steel,  and  the  building  of 
lines  of  railways  ;  so  they  put  a  duty  on  light  rails  and  admitted 
the  heavy  ones  free.  They  did  not  wish  to  promote  the  building 
of  street  railways,  contended  the  Court,  as  that  opened  up  no 
new  country,  and  so  in  the  term  "railway"  they  did  not  intend 
to  include  street  railways.  In  the  new  tariff  of  1894,  the  govern- 
ment left  no  doubt  as  to  their  position  on  this  matter,  it  being 
expressly  stated  that  steel  rails  for  tramways  and  street  railways 
shall  be  made  dutiable  at  30  per  cent.,  while  the  free  item  in  the 
tariff  reads  very  plainly,  so  as  to  exclude  "rails  for  use  in  the 
tracks  of  street  railways  or  tramways."  In  a  word,  according 
to  the  tariff  in  existence  to-day,  a  steel  rail  weighing  over  45  lbs. 
is  free  for  a  steam  railway,  but  is  taxed  30  per  cent,  when  im- 
ported for  a  street  railwaj^.  With  the  development  that  has 
taken  place  in  the  building  of  electric  railways,  not  only  as  a 
most  efficient  method  of  propulsion  in  all  our  larger  towns  and 
cities,  but  also  as  a  means  of  connecting  various  municipalities 
throughout  the  country  one  with  the  other,  it  is  difficult  to  un- 
derstand the  considerations  that  influenced  the  government  in 
fixing  the  tariff  on  this  item  as  they  did  at  the  last  session  of 
parliament.  It  is  worth  remembering  that  out  of  fully  i,ooo 
street  car  plants  existing  in  the  United  States  and  Canada,  at 
least  25  per  ceiit.  of  these  are  operated  by  electricity.  Orto  put 
it  another  way,  where  in  1891,  there  were  only  seven  electric 
railways  in  the  United  States,  it  is  computed  that  to-day  there 
are  probably  over  500  cities  in  that  country  equipped  with  elec- 
tric roads,  while  progress  in  this  line  in  Canada  has  been  greater 
than  in  any  other  part  of  the  British  empire,  excepting  the 
mother  country.  Within  the  short  period  of  twelve  months,  the 
development  in  the  building  of  electric  roads  in  Canada  has 
been  very  remarkable.  We  may  refer  simply  by  way  of  sug- 
gestion and  illustration  to  the  lines  recently  completed,  connect- 
ing the  towns  of  Gait  and  Preston,  and  to  the  projects  under 
way  uniting  important  sections  of  country  in  the  vicinity  of 
Hamilton,  Dundas  and  Guelph,  as  also  the  proposition  now  on 
foot  to  build  an  electric  railway  between  Ottawa  and  Brockville 
In  all  parts  of  the  Dominion  projects  of  this  kind  are  being 
planned  and  in  many  cases  put  into  operation.  To  what  extent 
electricity  will,  in  the  future,  become  a  competing  element  with 
steam  in  the  transportation  of  both  passengers  and  freight  along 
our  great  highways  need  not,  perhaps,  be  discussed  at  this 
moment,  but  what  has  already  been  accomplished  in  the  case  of 
the  Niagara  Falls  Park  &  River  Railway,  and  what  is  projected 
by  the  Canadian  Pacific  in  certain  parts  of  British  Columbia, 
is  at  least  suggestive  of  large  development  in  this  direction,  in 


the  not  distant  future.  A  New  York  electrical  journal  points 
out,  in  this  connection,  that  steam  railway  managers  have  "  in 
more  than  one  instance  of  late  had  to  face  the  electric  road  as 
a  competitor;  and  we  believe  the  time  is  not  far  distant,  when  a 
serious  struggle  for  supremacy  between  the  two,  at  least  for 
short  haul  traffic,  will  be  in  full  progress."  How  far  also  the 
government  should  draw  a  distinction  between  the  development 
of  interior  sections  of  the  Dominion,  and  the  growth  of  our 
towns  and  cities  is  a  question  that  will  come  home  to  capitalists 
in  all  parts  of  the  Dominion.  Lines  of  electric  railway  are  be- 
ing built  in  every  direction,  and  who  will  say  that  both  city  and 
country  have  not  been  benefited,  as  a  result  of  this  develop- 
ment? It  IS  quite  likely  that  an  appeal  will  be  made  trom  the 
judgment  of  the  Exchequer  Court  at  Ottawa,  and  this  case  of  the 
Toronto  Street  Railway  go  *o  the  Supreme  Court.  To  this  extent, 
the  case  is  yet,  perhaps,  sub  judice,  but  despite  the  fact,  capitalists 
will  not  hesitate  to  take  contention  with  Justice  Burbidge  in  his 
judgment  as  already  given  out  from  the  Court,  and  see  more 
clearly  than  before  the  unfairness  of  the  tariff  of  1894,  as  bear- 
ing on  steel  rails  when  used  for  street  railways  and  electric  pur- 
poses. 


THE  A.  S.  M.  E.  IN  CANADA. 

There  is  little  doubt  that  there  is  a  very  general  regret  that 
the  relatively  few  cities  in  Canada  suitable  for  holding  a  meet- 
ing of  the  American  Society  of  Mechanical  Engineers  makes  it 
unlikely  that  meetings  will  often  be  held  there,  for  a  long  time 
to  come,  at  least.  The  recent  experience  of  the  society  with 
Canadian  hospitality  and  good  fellowship  is  one  that  will  be 
long  and  most  pleasantly  remembered.  From  the  moment  of 
arrival  in  Montreal  to  the  moment  of  final  departure  nothing 
that  the  kindest  hospitality  could  suggest  or  the  most  open- 
handed  generosity  provide  was  neglected  or  omitted,  and  no 
honor,  social  or  otherwise,  was  by  the  Canadians  considered  too 
great  to  be  bestowed  upon  their  visitors. 

It  is  to  he  hoped  that  the  result  of  this  interchange  of  courte- 
sies by  influential  men  will  result  in  much  good  to  both  sides. 
Engineering  and  science  recognize  no  political  boundaries,  nor 
should  they  ;  nor  is  it  true,  as  Senator  Frye  recently  declared, 
that  "  Canadians  hate  Americans,"  a  declaration  which,  though 
referred  to  in  some  of  the  addresses  of  welcome,  was  contemp 
tuously  dismissed  as  unworthy  of  notice  by  sane  men.  But  if  it 
were  true,  and  the  recent  visit  to  Montreal  and  Ottawa  showed 
how  Canadians  treat  those  whom  they  hate,  then  we  are  curious 
to  know  how  they  treat  those  whom  they  love. — American  Ma- 
chinist. 


LEGAL. 

The  Sherbrooke  Mutual  Fire  Insurance  Co.  brought  action 
against  the  Bell  Telephone  Co.,  to  recover  $1,900  insurance  paid 
to  a  tenant  of  the  building  in  which  the  company's  exchange 
was  located  at  Richmond,  Que.  The  plaintiffs  claimed  that 
through  negligence  on  the  part  of  the  defendants  a  cross  had 
occurred  between  an  electric  light  and  telephone  wire,  which 
resulted  in  setting  fire  to  the  building.  Mr.  Justice  Archibald 
held  the  defendants  to  be  liable  and  gave  judgment  for  the 
amount  claimed. 


PERSONAL. 

Mr.  Thos.  Ahearn,  the  well-know  electrician,  of  Ottawa,  has  recently  re- 
turned, with  his  family  from  a  visit  to  Europe. 

Mr.  Spencer,  lately  with  the  Ottawa  Electric  Railway  Co.,  has  removed 
to  Albany,  N.  Y. ,  having;  secured  a  position  with  an  electrical  company  in 
that  city. 

Mr.  E.  B.  Merrill,  who  was  for  several  years  instructor  in  electricity  at 
the  Toronto  Technical  School,  has  been  elected  principal  of  that  flourishing 
institution. 

Mr.  D.  H.  Keeley,  superintendent  of  Government  Telegraphs,  is  at  pre- 
sent in  the  Maritime  Provinces,  supervising  repairs  to  the  cables  between 
Grand  Manan,  Canipobello  and  Eastport. 

Mr.  Duncan  McDonald,  who  has  been  connected  with  the  company  for 
a  number  of  years,  has  been  appointed  superintendent  of  the  Montreal 
Street  Railway,  to  succeed  Mr.  Franklin. 

Mr.  I.  B.  Mackay,  superintendant  of  construction  of  the  Niagara  Falls 
Park  &  River  Railroad,  was  tendered  a  banquet  at  the  Baltimore  House, 
Chippewa,  and  presented  with  a  handsome  Ejold  watch  by  the  officers  and 
employees  of  the  company,  on  the  eve  of  his  departure  for  his  home  in  Mon- 
treal. 
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THE  ONLOOKER. 

A  RECENT  news  item  bears  the  information  that  in  connection  ■ 
with  a  certain  proposed  extension  of  the  electric  railway  system 
in  Hamilton,  an  attempt  will  be  made  to  do  away  with  trolley 
wires,  and  adopt  in  their  stead,  as  a  working  conductor,  a  sec- 
tional rail  laid  between  the  tracks.  The  suggestion  opens  up  a 
wide  subject  for  discussion.  Though  the  service  from  the  trolley 
system  generally  in  vogue  to-day  is  not  in  every  respect  satis- 
factory, yet  electricians  have  found  it  a  difficult  matter  to  furnish 
a  substitute  that  can  be  made  practicable.  The  Onlooker,  in 
course  of  conversation  the  other  day,  mentioned  this  Hamilton 
proposal  to  Mr.  James  Milne,  electrician  at  the  main  station  of 
the  Incandescent  Light  Company,  Toronto,  His  judgment  is, 
that  it  will  be  a  long  time,  if  ever,  before  this  system  of  electric 
street  car  propuls'on  can  be  made  workable.  "There  will  always 
be  the  difficulty,"  said  Mr.  Milne,  "'of  moisture  affecting  the 
electrical  current.  We  experience  a  difficulty  as  it  is,  from  the 
fact  that  in  a  measure  the  trolley  system  is  underground.  The 
trouble  would  be  aggravated  were  a  sectional  rail  adopted,  or 
for  that  matter  any  of  the  proposed  conduit  systems." 

X    X    X  X 

It  is  natural  to  expect,  with  the  wonderful  growth  of  electricity 
as  a  method  of  street  car  propulsion,  an,l  with  the  very  wide 
developments  in  electrical  science  in  all  its  different  branches, 
that  earnest  and  determined  efforts  should  be  made  to  improve 
on  the  much  abused  trolley.  "The  ideal  system,"  said  Mr. 
Milne,  "  is,  of  course,  the  storage  battery,  but  it  seems  a  hard 
matter  to  overcome  a  number  of  difficulties  that  beset  every 
experiment  made  in  that  direction."  At  the  same  time  the 
Onlooker  is  reminded  that  there  are,  at  least,  a  few  cases  where 
the  storage  system  seems  to  have  worked  well.  Storage  battery 
traction  has  been  adopted  at  Birmingham,  Eng.,  with  sufficient 
success  to  show  that  the  storage  battery  may  become  an  effi- 
cient competitor  with  other  methods  of  traction.  These,  how- 
ever, are  exceptional  cases,  and  will  hardly  prove  the  rule.  There 
have  been  many  experiments  made  with  ihe  open  slot  conduit. 
At  Buda  Pesth,  Hungary,  such  a  system  has  proven  a  practical 
and  commercial  success  for  some  time.  The  Onlooker  has  been 
interested  in  a  paper  of  some  length  by  Mr.  Joseph  Sachs,  and 
published  in  a  late  issue  of  Cassier's  Magazine,  where  the  whole 
subject  of  conduit  electric  railways  is  discussed  at  considerable 
length.  This  writer  remarks  that  all  of  the  open  slot  conduit 
methods  embody  the  slotted  trough  or  conduit  running  parallel 
and  adjacent  to  the  tracks  with  the  necessary  contact  wires  sup- 
ported inside  upon  proper  insulators.  The  current  is  supplied 
from  a  central  source  and  the  wire  is  continuously  charged  along 
its  entire  length.  Mr.  Sachs  says  he  is  of  the  firm  belief  that 
an  open  slot  continuous  wire  conduit  can  be  devised  that  will  be 
commercially  practical  and  efficient  at  a  cost  which  will  certainly 
compare  favorably  with  the  cable.  The  main  difficulty  in  con- 
duits that  have  previously  been  experimented  with  has  rested  in 
the  meagre  dimensions  and  bad  location  of  the  contact  wires, 
and  lack  of  proper  drainage  facilities  and  protection  of  the  wires 
from  moisture.  With  the  amount  of  study  that  is  being  given 
to  this  question  by  many  of  the  best  electricians  of  the  country 
it  is  not  unreasonable  to  expect  that  Mr.  Sachs's  expectations 
will  yet  be  realized,  just  as  Mr.  Milne  has  remarked  that  the 
time  will  come  when  the  storage  system  will  be  an  actuality. 
The  Onlooker  must  say,  however,  that  this  time  yet  seems  a 
good  way  distant,  and  especially  where  climatic  conditions  are 
of  the  character  that  we  experience  in  Canada. 
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The  system  in  which  the  current  is  supplied  to  the  car  by  a 
continuous  bare  conductor  laid  upon  the  surface  of  the  street 
received  the  consideration  of  Edison  some  time  ago  and  was 
patented.  It,  however,  has  not  come  into  the  realm  of  practical 
everyday  operations.  Then  there  is  what  is  known  as  the  mag- 
netic service  contact  railway,  devised  by  the  late  C.  J.  Van 
Depoele,  where  the  working  conductor  is  composed  of  sectional 
bars  or  straps  of  magnetic  metal  supported  upon  the  conduit  so 
as  to  be  flush  with  the  surface  of  the  street,  and  insulated  from 
one  another.  A  method  somewhat  similar  to  this  is  that  in 
which  contact  boxes  are  located  at  intervals  along  the  road. 
There  has  also  been  made  recently  an  experiment  at  New 
Haven,  Conn.  In  this  the  switch  boxes  are  located  in  a  slotted 
conduit  of  rather  small  dimensions  and  are  separated  from  one 
another  by  a  distance  of  several  feet.  The  tops  of  these  boxes 
form  the  contact  conductor  and  are  so  arranged  that  they  can 
be  depressed  by  the  current  collecting  plow  projecting  through 
the  slot.  More  ideal,  perhaps,  than  any  of  the  conduit 
methods  is  the  induction  electric  railway,  in  which  all  contacts, 
whether  in  a  conduit,  or  on,  or  above,  the  surface  of  the  street  are 
eliminated.  A  Mr.  M.  Dewey  is  working  on  this  induction 
system  at  the  present  time.  It  will  thus  be  seen  that  the 
Hamilton  people,  should  they  experiment  on  the  conduit  system, 
will  not  be  the  only  ones  who  are  endeavoring  to  get  somewhere 
along  that  line.  That  there  are  difficulties  in  the  way  is  clear 
from  what  has  been  suggested  in  these  comments. 

X    X    X  X 

It  is  perhaps  not  generally  known  that  the  Incandescent  Light 
Company  furnish  power  to  the  Toronto  street  railway  at  from 
500  to  650  volts,  and  this  circumstance  has  caused  Mr.  Milne, 
no  doubt,  to  give  considerable  thought  to  the  question  of  electric 
propulsion  of  street  cars.    He  believes  that  the  time  will  come 


when  over-head  wires  will  be  so  adjusted  as  to  completely 
supplant  the  present  trolley  methods.  A  German  engineer, 
Eugen  Langen,  of  Cologne,  has  worked  out  plans  for  what  he 
calls  a  suspension  road.  Mr.  Langen  proposes  to  carry  the  two 
lines  of  rail  on  only  one  line  of  poles  by  means  of  brackets.  The 
floor  of  the  suspended  car  is  to  be  about  17  feet  above  the 
street  surface  and  the  posts  therefore  would  have  to  be  about  26 
feet  high.  Electric  motors  are  to  be  used  for  propulsion,  the 
current  being  supplied  through  a  contact  strip  carried  along  the 
girders.  In  the  twin  towns  of  Eberfield-Barmen,  in  Cermany, 
the  building  of  a  road  of  this  kind  is  being  seriously  considered. 

X    X    X  X 

In  the  case  of  the  suit  brought  by  Mrs.  Agnes  Hartford, 
in  this  city,  against  the  Bell  Telephone  Company,  the  Toronto 
Electric  Light  Company,  and  the  Holmes  Protection  Company 
for  $25,000  damages  on  account  of  injury  sustained  by  the  falling 
of  a  live  wire  in  King  street  west  some  time  ago,  the  Onlooker 
has  noticed  that  the  methods  of  insulating  and  hanging  wires  in 
use  here  have  been  severely  criticised  by  Mr.  Fred.  J.  Cross,  of 
New  York,  an  electrician  of  Cooper's  Institute,  who  appears  to 
have  been  brought  on  as  an  expert  witness  for  the  plaintiff.  Mr. 
Cross  ventured  the  opinion  in  the  witness  box  that  the  insulation 
here  is  by  no  means  of  a  high  giade,  and  that  in  New  York, 
were  no  better  methods  adopted,  it  would  be  difficult  to  obtain 
insurance  from  any  insurance  company.  The  Onlooker  asked 
the  opinion  of  a  local  electrician  on  this  question,  and  he  ad- 
mitted that  there  was  room  fo''  improvement  in  our  methods  of 
insulating.  "  We  are  sometimes,"  he  said,  "too  careless  in  the 
work  of  outside  construction.  But  why  an  electrician  has  been 
brought  all  the  way  from  New  York  to  give  evidence  in  a  case 
of  this  kind  I  do  not  know.  We  have  many  capable  men  in 
Canada  who  could  have  spoken  with  just  as  much  knowledge 
and  authority  on  this  matter.  The  best  insulating  work  that  I 
know  of  in  Canada  is  to  be  found  in  Montreal  in  connection 
with  the  work  done  by  the  Royal  Electric  Light  Company."  In 
Mrs.  Hartford's  case  a  non-suit  has  been  entered  for  the  Bell 
Telephone  Co.  Damages  have  not  yet  been  fixed  against  the 
other  two  defendants,  but  will  probably  represent  about  $8,000. 


BOILER  COMPOUNDS. 

At  a  recent  meeting  of  Hamilton  Association  No.  2,  C.  A. 
S.  E.,  a  paper  was  read  by  Mr.  McKinley  on  "Boiler  Com- 
pounds," as  follows  : 

In  considering  the  value  of  boiler  compounds  two  things  should  always 
be  known,  first,  the  nature  of  the  scale  ;  second,  the  chemical  and  solvent 
action  of  the  mixture  on  that  scale.  The  scale  on  the  boiler  represents  the 
insoluble  part  of  the  total  solid  of  the  water  used  with  the  suspended  miner- 
al and  vegetable  matter.  As  these  insoluble  salts  differ  both  in  quality  and 
quantity  in  various  waters,  so  must  the  l^uantity  and  amount  of  the  scale 
formed  vary.  In  some  districts  the  amount  of  insoluble  solids  in  a  water 
will  be  represented  by  from  2  to  5  grains  per  gallon,  others  from  20  to  25 
and  even  higher,  thus  showing  that  it  is  unprofitable  to  use  the  same  amount 
of  boiler  compounds  in  all  localities.  It  may  be  supposed  that  scale  is 
formed  only  by  precipitation  from  the  evaporation  of  the  water  to  such  an 
extent  that  all  the  total  solids  are  thrown  out  of  solution,  but  the  precipitate 
begms  to  form  long  before  this.  When  a  solution  containing  the  insoluble 
salts  of  lime,  carbonate  hydrate  and  a  sulphate  is  raised  to  the  boiling  point, 
approximately  half  of  the  salts  are  precipitated  without  any  evaporation, 
because  the  lime  salts  are  much  less  soluble  in  boiling  than  in  cold  water. 
Hydrate  lime  soluble  in  cold  water,  750  parts  hot,  i  650  parts  ;  sulphate 
lime  soluble  in  cold  water,  400  parts  hot,  500  parts  ;  carbonate  lime  soluble 
in  cold  water,  23,000  parts  hot.  40,000  parts.  There  is  no  doubt  that  most 
of  the  scale  is  formed  during  the  night  when  the  water  is  in  a  quiet  state,  as 
it  then  has  a  better  chance  to  become  firmly  attached  to  the  flues  and  sides 
of  the  boiler.  The  chemical  nature  of  the  scale  for  the  Hamilton  district 
may  be  represented  by  :  Carbonate  of  lime,  65  per  cent. ;  carbonate  of 
magnesia,  20  percent.;  sand,  3  per  cent. ;  sulphate  of  lime,  4  per  cent.; 
oxide  iron  and  alumina,  2  per  cent.;  invisture,  6  per  cent.;  total,  100. 

In  a  boiler  or  series  of  boilers  using,  say,  1,000  gallons  of  water  per  day,  the 
deposit  would  be  for  the  Hamilton  district  9,000  grains  of  one  pound,  or  in  one 
week,  six  pounds.  There  can  be  no  doubt  that  in  blowing  ofif  most  of  this  is 
removed,  but  the  layer  in  immediate  contact  with  the  metal  is  not  disturbed. 
In  a  boiler  with  thick  hard  scale  the  cheapest  way  to  remove  it  is  with  a  chisel 
or  instrument  for  the  purpose,  then  follow  with  a  good  compound.  In  a  clean 
boiler  a  good  compound  should  prevent  the  precipitate  from  settling  into  a 
hard  state  and  prevent  it  from  growing.  It  must  be  remembered  that  it  is  easier 
to  prevent  a  precipitate  than  to  dissolve  one  when  formed,  and  also  in  a 
hard  slate-like  scale  only  the  surface  is  acted  upon;  while  the  precipitate  is 
suspended,  it  is  subjected  to  the  full  action  of  the  solvent.  A  boiler  com- 
pound may  have  a  three-fold  action,  a  slight  chemical,  a  solvent  and  a  me- 
chanical action.  This  slight  chemical  action  may  change  some  of  the  salts 
and  thereby  retard  the  formation  of  the  scale  ;  but  in  the  majority  of  cases  the 
solvent  and  mechanical  actionare  the  two  important  factors.  Thebest  solvents 
are  caustic  soda,  chloride,  ammonia,  hyposulphite  soda,  chloride  soda  and 
sulphate  of  ammonia.  The  best  mechanical  agents  are  bark  extracts,  molasses 
and  glycerine.  In  all  probability  the  most  effectual  work  of  a  compound  is 
to  keep  the  precipitate  from  settling  hard.  Suppose  you  have  a  week's 
precipitate,  of  seven  pounds,  in  the  boiler,  and  you  have  used  through  the 
week  four  gallons  of  a  compound,  carrying  eight  pounds  of  caustic  soda, 
chloride  soda,  etc.  These  salts  having  a  strong  aflSnity  for  water,  keep  the 
precipitate  soft,  so  it  is  readily  detached  when  blowing  off.  If  the  precipitate 
consists  of  clay  and  sand,  witfi  a  small  percentage  of  lime,  salts,  bark  extracts 
and  molasses  are  the  most  satisfactory  things  to  use.  When  the  water  con- 
tains carbonate  of  lime  I  would  not  advise  using  carbonate  of  ammonia  or 
soda  in  the  compound,  as  carbonate  of  lime  is  very  insoluble  in  water  con- 
taining alkali  carbonates,  the  solubility  being  about  one  in  65.000  parts. 

I  submit  the  following  formulas  for  compounds  :  No,  i — Caustic  soda, 
30  pounds  ;  (salt)  chloride  soda,  30  pounds;  oak  bark  extract  5  pounds; 
water,  15  gallons.    Use  2  gallons  twice  a  week. 

No. 2 — Chloride  ammonia,  10  pounds;  molasses,  50  pounds  ;  water,  10 
gallons.    Use  2  gallons  twice  a  week. 

In  the  discussion  that  followed  Mr.  McKinley  said  that  he  thought  there 
was  no  composition  with  which  a  boiler  could  be  painted  to  prevent  scale 
adhering  ;  also  that  sal  soda  (washing  soda)  helped  rather  than  prevented 
scale. 
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Bliss,  Electrician. 


THE   NEW   ELECTRIC   STREET   RAILWAY  AT 
ST.   JOHN.   N,  B. 

The  city  of  St.  John  has  an  entirely  new  system  of  electric 
street  railway.  The  work  from  start  to  finish  was  carried  on 
under  the  direction  of  most  competent  overseers  and  is  thorough 
in  every  respect.  There  is  not  a  better  track  in  America,  the 
cars  are  finished  comfortably  and  almost  elegantly  ;  new  en^  ines, 
boilers  and  generators  have  been  placed  in  the  power  station  ; 

the  car  sheds  ajid 
offices  of  the  company 
have  been  enlarged 
and  extensive  repairs 
made  on  each.  The 
company  has  a  thor- 
oughly reliable  and 
competent  staff  of  con- 
ductors andmotormen. 
It  will  thus  be  seen 
that  St.  John  is  abreast 
of  the  times  in  possess- 
ing a  first  class  electric 
railway. 

The  first  electric 
street  railway  in  the 
city  was  opened  up  in 
the  spring  of  1893,  and 
took  the  place  of  the 
old  horse-cars  which 
had  been  in  use  four 
or  five  years  prior  to 
that  date.  The  com- 
pany that  owned  and 
operated  the  road  at 
this  time  was  known  as  the  Consolidated  Electric  Co.  It  had 
its  power  station  on  Union  street  and  did  a  large  share  of  the 
city  lighting.  The  company  afterwaid  became  involved  finan- 
cially, and  last  April  the  railway  was  put  up  at  auction  and  sold 
for  $90,000  to  a  company  composed  of  the  following  named 
gentlemen  :  Sir  Win.  C.  Van  Horne,  James  Ross,  H.  P.  Tim- 
merman,  H.  H.  McLean  and  Col.  J.  J.  Tucker,  directors  ;  Sir 
Wm.  C.  Van  Horne,  President  ;  James  Ross,  Vice-president  ; 
F.  W.  Warren,  Secre- 
tary-treasurer. 

The  road  had  prac- 
tically fallen  into  de- 
cay. The  first  thing 
therefore  on  the  part 
of  the  new  conrpany, 
was  to  order  new  ancl 
suitable  rails  from 
England.  This  done, 
they  immediately  be- 
gan operations  and 
employed  steadily  be- 
tween 350  and  500 
men.  Work  was  com- 
menced on  the  streets 
which  had  not  been 
before  covered  by  the 
railway,but  which  were 
to  form  portions  of  the 
new  circuit  which  the 
company  proposed  to 
make  for  the  better 
accommodation  of  the 
citizens.  Ground  was 
broken  on  the  second 
or  third  day  after  the 
arrival  of  the  rails  at 
the  corner  of  Crown 
street  and  King  street 
east.  The  men  were 
divided  up  so  that  the  work  was  going  on  all  over  the  city  at 
the  same  time.  The  work  progressed  at  the  rate  of  from  350  to 
400  feet  per  day  on  each  track. 

The"T"  rail  was  adopted  instead  of  the  old  flat  rail.  The 
rail  now  in  use  is  6|  inches  deep.  It  is  placed  on  heavy  cedar 
ties  or  sleepers  firmly  bedded  in  ballast.  The  rails  are  bolted 
together  by  means  of  six  bolts  having  a  fish  plate  on  each  side, 
thus  making  a  true  and  substantial  job.  The  special  work,  that 
is,  the  intersection,  was  made  by  the  Canada  Switch  Co.,  of 
Montreal.  This  work  was  made  from  diagrams  showing  only 
the  angles  of  the  streets.  '  The  rails  were  bevelled  and  slotted  in 
the  shops  and  shipped  straight  to  the  streets  where  they  were 
put  together  for  the  first  time,  showing  at  a  glance  the  great 
care  and  accuracy  with  which  the  rails  were  liandled  in  the 
shops.  The  streets  that  are  double  tracked  are  Prince  William 
street  as  far  as  Indiantown  wharf,  where  the  river  boats  dis- 
charge, and  Brussels  street.  The  remainder  of  the  streets  have 
single  tracks. 


Chas.  D.  Jones,  Superintendent. 


The  old  over-head  system  was  taken  down  and  replaced  by  a 
better  and  more  recent  one.  The  wire  is  copper  about  ^  inch 
in  diameter  carried  on  a  span  wire  reaching  from  pole  to  pole 
across  the  street,  having  all  the  necessary  frogs,  insulators,  etc. 
The  cars,  which  were  built  expressly  for  the  St.  John  Railway 
Co.  by  the  Ottawa  Car  Co.,  of  Ottawa,  have  excited  the  admira- 
tion of  all  who  have  seen  them.  They  are  24  feet  in  length  and 
are  provided  with  a  vestibule  at  each  end  so  that  the  driver  and 
conductor  will  be 
completely  protected 
from  the  weather. 
The  interior  finish 
of  the  car  is  of 
mahogany,  uphol- 
stered in  English 
Wilton,  with  bevelled 
plate  glass  mirrors, 
birds  eye  veneered 
ceiling,  polished 
brass  trimmings  and 
automatic  Pullmafi 
car  curtains.  Each 
car  has  a  coal  stove 
of  the  new  Gurney 
style  which  rests 
upon  the  seat  in  the 
centre  at  one  side  of 
the  car.  The  register 
of  the  fares  is  oper- 
ated, not  by  means 
of  a  cord,  as  in 
the  old  cars,  but 
by  means  of  an  iron 

rod  to  which  short  levers  are  attached.  Each  car  is  provided 
with  a  clock,  and  the  whole  aspect  of  them  is  most  cheerful  and 
comfortable.  The  new  cars  will  not  require  to  be  turned,  so  that 
neither  Y's  nor  turntables  will  be  necessary,  for  the  motor  men 
can  operate  them  from  either  end,  both  ends  being  alike.  This 
arrangement  will  save  much  time  and  will  be  a  great  conveni- 
ence in  every  way.  The  new  cars  will  be  provided  with  life  saving 
fenders.    The  car  bodies  rest  upon  solid  iron  trucks  and  have 

powerful  springs,  and 
running  on  a  perfect 
road  bed  they  will  be 
entirely  free  from  all 
jolting  and  jarring 
which  have  made  the 
other  cars  so  uncom- 
fortable. It  may  be 
said  of  these  cars  that 
they  are  equal  in 
appearance  and 
equipment  to  any. 
cars  on  any  street 
railway  in  the  United 
States  or  Canada. 
They  are  handsome- 
ly lettered  and  the 
circuits  to  which  they 
belong  are  shown  by 
letter  boards  on  their 
sides  and  in  front. 

The  power  station 
which  is  situated  on 
Union  street  is  used 
for  lighting  the  town 
as  well  as  to  supply 
power  for  the  railway. 
The  railway  engine 
which  was  built  in 
Auburn,  N.  Y.,  is 
expressly  designed 
for  street  railway  work,  and  capable  of  withstanding  the  sudden 
variations  of  load  incidental  to  the  work.  Belted  to  this  engine 
are  two  Westinghouse  railway  generators  of  250  horse  power 
each. 

As  a  result  of  additional  plant  in  the  engine  room,  the  com- 
pany has  had  to  increase  its  boiler  capacity,  but  owing  to  the 
very  contracted  space,  it  has  had  to  build  two  additional  stories. 
On  the  ground  floor  is  the  boiler,  and  above  it  the  fan  and  econo- 
mizer. Three  boilers  of  the  locomotive  type  have  been  added, 
and  they  are  expected  to  do  good  work  as  they  are  very  fast 
steamers  and  a  class  of  boiler  adapted  to  a  station  where  sudden 
changes  of  load  cause  great  fluctuations  in  demand  for  s^eam. 
The  intention  is  to  run  the  station  on  the  induced  draft  principle, 
the  first  of  the  kind  in  the  maritime  provinces  if  not  in  Canada. 
It  does  away  with  a  brick  chimney  altogether.  The  fan  which 
is  used  was  made  in  Boston  and  is  capable  of  handling  the  gas 
from  a  1200  h.  p.  boiler.  The  machine  has  been  placed  on  the 
first  story  above  the  boiler.    The  gas  will  be  drawn  through  a 


Power  Station. 
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Green  economizer  of  320  pipes.  On  the  top  of  the  economizer 
is  an  arrangement  of  gearing  for  scraping  the  soot  off  the  pipes. 
The  soot  falls  into  a  pit  below.  The  water  which  enters  the 
economizer  at  a  100°  is  heated  to  250°  before  going  into  the 
boilers. 

The  car  sheds,  situated  at  Indiantown,  are  two  in  number,  1 50 
feet  by  65  ft.  wide,  and  132  by  62  ft.  One  of  them  is  fitted  up  for 
storing  cars  at  night.  In  this  shed  is  a  washing  and  drying  de- 
department  where  the  cars  will  be  cleaned  after  their  day's  lun. 
The  other  shed  is  fitted  up  as  a  repair  shop.  A  boiler  will  be 
placed  in  one  of  these  buildings  for  heating  purposes.  As  hinted 
in  a  foregoing  paragraph  the  old  railway  in  no  sense  served  the 


needs  of  the  people  of  St.  John,  but  the  road  that  has  just  been 
placed  m  operation  will  serve  the  city  so  thoroughly  that  no 
house  will  be  more  than  a  block  away  from  the  line.  There  are 
twelve  or  fifteen  new  cars,  then  a  number  of  the  old  electric  cars 
were  repaired  and  made  nearly  as  good  as  new.  All  these  have 
been  placed  on  the  track  and  have  been  arranged  to  give  a  six 
mmute  service. 

A  number  of  St.  John  capitalists  are  laying  out  a  park  around 
Lily  Lake,  a  beautiful  sheet  of  water  only  a  few  moments  walk 
from  the  city.  When  the  park  is  completed,  the  St.  John  railway 
Co.  has  promised  to  extend  its  track  to  the  lake.  With  a  car 
running  to  this  lake  every  few  minutes  it  would  be  one  of  the 
most  popular  resorts  in  the  vicinity  of  the  city.  Then  it  is 
intended  to  extend  their  line  to  Fairville,  a  pretty  little  suburb  a 
mile  out  of  the  city.  There  is  also  strong  talk  of  running  the 
cars  to  Rothesay,  nine  miles  out  of  town,  on  the  line  of  the  I.  C. 
R.  Many  prominent  business  men  live  at  Rothesay  during  the 
summer.  . 

The  superintendent  of  the  road  is  Chas.  D.  Jones,  and  the 
electrician,  A.  R.  Bliss,  whose  photos  appear  in  connection  with 
this  article. 


SPARKS. 

The  Ottawa  Electric  Street  Railway  Co. .  have  been  petitioned  to  extend 
their  Bank  street  line  to  the  village  of  Billing's  Bridge. 

Collingwood  capitalists  are  said  to  be  considering  the  question  of  forming 
a  company  to  build  an  electric  street  railway  in  that  town. 

IMessrs.  C.  E.  Harris,  superintendent,  and  Briggs,  chief  electrician  of  the 
Nova  Scotia  Telephone  Co.,  recently  selected  a  rou'e  for  a  metallic  circuit 
line  between  Truro  and  New  Glasgow. 

The  suit  brought  by  the  Edison  Electric  Light  Company  against  Westing- 
house,  Church,  Kerr  &  Company,  for  infringement  of  the  feeder  and  main 
patent,  has  been  decided  in  favor  of  the  defendant  by  ludge  Acheson,  of  the 
United  States  Circuit  Court  of  Appeals,  at  Philadelphia. 

Mr.  P.  R.  Randall  is  at  the  head  of  a  company  which  propose  to  con- 
struct an  electric  railway  in  Port  Hope,  and  to  extend  the  same  to  Rice 
Lake,  there  making  connection  with  a  line  of  steamers  making  four  trips  a 
day  to  Peterboro'.  The  company  propose  also,  to  build  a  branch  line  to 
Cobourg. 

American  capitalists  are  said  to  be  negotiating  for  a  charter  for  an  elec- 
tric street  railway,  at  t^rockville,  Ont.  Mr.  W.  H.  Comstock,  a  well-known 
citizen,  holds  a  charter  for  a  horse  railway  ;  but  is  said  to  be  willing  to  dis- 
pose of  it  at  a  nominal  figure,  in  order  to  induce  the  construction  of  an 
electric  road.  The  promoters  of  the  new  enterprise  ask  a  twenty  years' 
franchise,  exemption  from  taxation,  and  the  privilege  of  operating  their  cars 
every  day  in  the  week. 

The  Quebec  City  &  District  Railway  Co.,  is  seeking  a  charter  from  the 
Quebec  Legislature  to  construct  and  operate  electric  railways  in  the  city  of 
Quebec  and  adjoining  counties.  The  promoters  of  the  company  are: 
Hon.  L.  P.  Peletier,  advocate,  of  Quebec,  M.  P.  P.;  Hon.  Phillippe 
Landry,  of  Villa  Mastai,  senator;  J.  J.  T.  Fremont,  advocate,  M.P. ;  P.  B, 
Eumoulin,  banker  ;  Bernard  Leonard,  painter  ;  John  T.  Gregory  and 
Earnest  Pacaud,  the  five  latter  of  the  city  of  Quebec. 

The  syndicate  which  proposes  to  construct  an  electric  railway  from  Hamil- 
to  Guelph,  is  reported  to  have  purchased  the  Niagara  Central  Railway, 
which  operates  between  St.  Catharines  and  Niagara  Falls.  It  is  said  to  be 
the  intention  of  the  purchasers  to  extend  the  road  to  Hamilton,  and  there 
make  connection  with  their  proposed  radial  electric  lines.  Ar  a  meeting  re- 
cently held  at  Waterdown,  of  those  interested  in  the  Waterdown  and  Guelph 
Electric  Railway,  it  was  stated  that  a  Boston  syndicate  are  prepared  to  un- 
dertake the  construction  of  the  road,  and  that  the  only  question  now  to  be 
decided  is,  what  route  the  line  should  take  out  of  Hamilton.  It  is  said  to 
be  the  intention  of  the  promoters  to  build  the  road  with  rails  of  sufficient 
weight  to  carry  a  freight  train  of  twenty-five  cars.  Sir  W.  P.  Howland 
made  the  statement  that  the  syndicate  represented  a  capital  of  $50,000,000. 
A  committee  was  appointed  to  negotiate  a  basis  of  agreement  with  the 
company,  and  to  report  to  a  future  meeting  of  the  ratepayers. 


OPENING  OF  THE  HAMILTON,  GRIMSBY  AND  BEAMS- 
VILLE  ELECTRIC  RAILWAY. 

The  Hamilton,  Grimsby  and  fJeamsville  Electric  Railway, 
frequent  mention  of  which  has  been  made  in  the  El.f-XTKICAL 
N|.;ws  during  the  period  of  its  construction,  was  formally  opened 
for  traffic  on  the  17th  of  October.  A  large  number  of  invited 
guests  participated  in  the  opening  ceremonies.  The  company 
and  invited  guests  embarked  at  the  Hamilton  end  of  the  line  at 
two  o'clock  p.m.,  and  were  conveyed  to  (irimsby,  stopping  en 
route  at  Stoney  Creek  to  inspect  the  power  station  and  its  equip- 
ment. At  Grimsby  a  tempting  luncheon  was  enjoyed,  following 
which  came  a  numbei  of  speeches  in  which  well-deserved  praise 
was  bestowed  upon  the  enterprise  of  the  company  and  the 
creditable  manner  in  which  they  have  carried  out  their  under- 
taking. All  were  delighted  with  the  beauty  of  the  scenery 
through  which  the  line  passes.  We  present  portraits  of  Mr. 
F.  E.  Handy,  under  whose  superintendence  the  road  was  con- 
structed, and  Mr.  Clyde  K.  Green,  who  has  been  appointed  to 
succeed  him  as  electrician  for  the  Company.  It  should  be  men- 
tioned that  Mr.  Handy  is  about  to  make  a  visit  to  Europe. 
Mr.  (jreen  is  a  young  m.-in,  who,  after  finishing  a  college  course, 
accepted  a  position  with  the  Edison  Co.  at  Peterboro'.  He  con- 
tinued with  the  Canadian  (ieneral  P2lectric  Co.  after  the  amalga- 
mation of  the  Edison  and  Thomson-Houston  interests.  On  the 
opening  of  the  Toronto  Street  Railway  he  transferred  his  ser- 
vices to  them,  and  was  m  their  employ  until  last  September, 


F.  E.  Handy,  Superintendent  of  Construction. 


when  he  received  the  appointment  to  his  present  position.  The 
following  particulars  of  the  road,  with  the  electrical  supervision 
of  which  he  has  been  entrusted,  vvill  doubtless  prove  inter- 
esting : — 

POWER  HOUSE. 

The  building  is  a  substantial  brick  and  stone  structure,  40x95 
feet  in  size,  and  standing  back  from  the  main  street  just  east  of 
the  bridge  at  Stoney  Creek.  The  boiler  room,  which  is  30x40 
feet,  contains  two  200  h.  p.  tubular  boilers,  with  room  for  a  third. 
The  flues  of  these  boilers  are  so  constructed  as  to  utilize  all  the 
heat  possible  from  the  coal  consumed,  and  are  bricked  over, 
allowing  room  for  the  smoke  after  leaving  the  tubes  to  pass 
between  the  shell  and  brickwork  back  to  the  chimney  flue.  Mr. 
McFarlane,  engineer  of  the  Hamilton  Water  Works,  by  request 
of  the  Company,  put  in  the  steam  plant.  The  first  thing  that  meets 
the  eye  on  coming  to  the  engine  room  is  the  switchboard,  which 
for  the  size  of  the  plant,  cannot  be  beaten  in  America.  It  has  a 
full  set  of  instruments  for  each  generator,  all  mounted  on  marble 
slabs,  and  these  placed  on  another  large  marble  hoard  7x8  feet 
in  size.  The  arrangement  of  this  switchboard  reflects  credit  on 
the  electrician.  Right  here  the  line  is  divided  and  separate  bus 
bars  are  put  in  for  east  and  west.  The  following  instruments 
adorn  the  switchboard  ;  Two  3-jaw  switches,  four  automatic 
circuit  breakers  (two  of  these  for  feeders  instead  of  the  old-time 
fuse),  two  generator  ammeters  and  one  'main  line  ammeter,"  two 
voltmeters  (one  poi table),  two  single  jaw  switches  for  feeders 
and  trollev,  two  generator  lightning  arresters,  and  two  Wuitz 
arresters.  The  whole  of  these  instruments  were  supplied  by 
Messrs.  Ahearn  &  Soper,  of  Ottawa. 

Two  Westinghouse  generators,  capacity  i5oh.  p.,  225  amp. 
multipolar,  supply  the  current,  being  belted  to  two  150  h.  p. 
Corliss  condensing  engines,  supplied  by  Messrs.  John  Inglis  & 
Son,  Toronto.  One  of  these  units  is  enough  for  the  tr-.iffic  dur- 
ing nine  months  of  the  year,  but  on  account  of  the  heavy 
(jrimsby  Park  business  during  the  remaining  three  months, 
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July,  August  and  September,  both  engines  and  generators  will 
have  to  be  in  operation. 

Water  for  condensing  is  found  in  a  pond  15  feet  deep  and  60 
XI 20  feet  in  size,  situated  some  20  feet  west  of  the  power  house. 
Two  car  wheels  are  grounded  in  the  pond  and  connected  to 
minus  bus  bars  and  station  arresters.  The  leads,  trolley  feed 
and  tracks  are  strung  over  rafters  m  the  building  and  through 
a  perforated  block  of  stone  in  front  of  the  building,  then  branch 
off  east  and  west  along  the  line.  A  substantial  brick  chimney, 
ICQ  feet  high,  towers  up  at  the  rear  of  the  building. 

CAR  BARN. 

This  building  is  of  brick,  50x130  ft.  Being  situated  at  Grims- 
by, it  allows  for  an  early  car  leaving  the  barn  to  bring  passengers 
and  milk  to  Hamilton  by  6:30  a.m.,  insuring  1  much  quitker 
'delivery  to  the  city  than  the  present  mode.  There  are  thiee 
tracks  in  the  barn,  one  with  a  pit  nearly  the  entire  length  for 
cleanmg  and  repairs  to  motors.  At  the  west  end  of  the  building 
is  a  large  store  room  and  machine  shop  15x40  ft.,  whe're  a  motor 
will  be  installed  to  operate  lathe,  drill,  etc. 

CARS. 

Eleven  cars  constitute  the  first  equipment  of  rolling  stock. 
They  comprise  five  trolley  cars,  four  32  ft.  and  one  28  ft.  bodies, 
with  double  McGuire  trucks,  and  one  single  McGuire  truck — all 
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having  Westinghouse  motors  of  the  latest  design  (30  h. p.)  Con- 
trollers are  the  new  series  multiple  type.  There  are  four 
freight  cars  and  two  very  fine  open  cars,  probably  the  longest 
in  Canada.    All  the  cars  were  built  by  the  Ottawa  Car  Co. 

THE  LINE 

is  i6'/4  miles  long,  with  six  turnouts  or  switches,  and  several 
stubs  blind  sidings  for  th'e  freight  cars.  The  trolley  wire  is  No. 
o  B.  &  S.,  with  14  miles  of  0000  feeder.  A  metallic  return  of 
No.  10  copper,  telephone  system,  is  also  installed.  All  bells 
and  clips,  strain  holder  insulators,  etc.,  were  made  by  Ahearn  & 
Soper.  The  brackets,  made  in  Hamilton,  are  on  the  iron  pipe 
principle,  screwed  into  }4  inch  boiler  plate,  which  is  bolted  to 
the  pole.  The  poles  are  28  feet  long,  and  all  well  tamped  into 
six  feet  of  ground.  One  feature  of  this  line  is  the  number  of 
slight  curves,  necessitating  a  large  number  of  stubs  and  guy 
poles. 

THE  TRACKS. 

are  of  the  above  length  at  present,  but  arrangements  aie  in  pro- 
gress to  run  them  to  Grimsby  Park  and  Beamsville  in  the  spring, 
which  will  make  the  entire  line  28  miles.  Rails  are  mostly  of 
the  pattern  weighing  50  lbs.  to  the  yard,  but  in  the  centre 
of  Stoney  Creek  and  in  Hamilton  city  limits,  86  lb.  girder  rails 
were  called  for.  These  rails  are  bonded  with  No.  o  copper,  and 
cross  bonded  every  fifth  rail  with  same  size  copper.  The  ferrule 
cap  style  of  bonding  has  been  exclusively  employed. 

Messrs.  Wm.  Stewart  &  Son,  architects,  of  Hamilton,  design- 
ed the  buildings  ;  Messrs.  Myles,  the  Civil  Engineering  ;  the 
whole  of  the  electrical  equipment  of  the  road  being  in  the  hands 
of  Mr.  F.  E.  Handy,  Electrical  Engineer,  late  of  the  Vancouver, 
B.  C,  Westminster  and  Vancouver  Tramway. 


Trouble  is  very  often  experienced  with  Corliss  valves  pound- 
ing "by  the  breakage  of  the  springs  that  hold  the  valve  to  its  seat, 
says  the  Boston  Journal  of  Commerce.  When  this  occurs  a 
clicking  noise  is  heard  that  is  very  disagreeable  to  the  engineer 
who  wants  evervthing  to  run  quietly.  An  engineer  who  was 
troubled  with  these  springs  breaking  was  induced  to  change  the 
character  of  the  spring.  Instead  of  using  brass  spring  wire, 
similar  to  that  found  in  the  engine,  he  tried  a  steel  piano  wire  of 
good  quality,  and  to  prevent  rusting  had  it  nickled  when  it  was 
cut  to  the  right  size.  The  spring  was  cut  longer  than  needed, 
and  put  into  a  vice  and  compressed  coil  to  coil  to  give  it  all  the 
set  it  would  ever  have.   The  springs  have  given  no  trouble  since. 


SPARKS. 

The  increasing  use  of  bicycles  is  said  to  be  making  serious  inroads  on  the 
receipts  of  electric  street  railways  in  Montreal,  Toronto  and  other  cities. 

The  Montreal  Street  Railway  Co.  show  a  surplus  for  the  year  ending 
September  30th  last,  of  $37,354.46.  A  half-yearly  dividend  of  four  per  cent, 
has  been  declared,  payable  on  the  8th  inst. 

The  Gait  and  Preston  electric  railway  has  proved  so  successful  that 
application  is  to  be  made  to  the  legislature  for  authority  to  increase 
the  capital  stock  of  the  company  from  $50,000  to  $100,000,  the  object 
being  to  extend  the  road  to  Hespeler.  The  company  is  said  to  be  now 
making  a  profit  of  about  $50  per  day. 

An  offer  is  said  to  have  been  made  to  the  Winnipeg  City  Council  by 
prominent  officials  of  the  Toronto  and  Montreal  Street  Railway  Companies 
for  the  erection  of  extensive  gas  works  in  return  for  certain  concessions. 
The  extension  of  the  Winnipeg  street  railway  system  to  Armstrong  Point,  a 
residential  suburb,  is  also  said  to  be  under  consideration. 

Ottawa  and  Brockville  capitalists  are  said  to  have  decided  upon  the  con- 
struction of  an  electric  railway  to  connect  these  cities.  It  is  said  that  the 
headquarters  of  the  company  will  be  in  Ottawa,  and  that  water  power  from 
the  Chaudiere  and  Rideau  river  will  be  employed  for  the  operation  of  the 
road  to  a  point  twenty-five  miles  from  Brockville,  and  that  for  the  balance 
of  the  distance,  steam  power  will  be  used. 

It  is  reported  that  the  Toronto  &  Scarboro  Electric  Railway  Co.  have 
transferred  the  control  of  their  road  to  the  Toronto  Street  Railway  Co. , 
accepting  as  payment  shares  in  the  latter  company,  The  Scarboro  road  is 
said  to  have  come  short  of  paying  expenses.  Should  the  transfer  take 
place  It  is  said  to  be  the  intention  of  the  Toronto  Railway  Co.  to  complete 
the  line  to  Victoria  Park  and  carry  passengers  to  the  park  at  single  fare. 

A  charter  has  been  granted  to  the  Packard  Electric  Co  ,  Ltd. ,  with  a 
capital  of  $300,000.  The  following  is  a  list  of  the  incorporators  :  W.  D. 
Packard,  J.  W.  Packard,  Jno.  H.  Howry,  H.  K.  Howry,  Chas.  C.  Paige, 
A.  Mackenzie  and  Chas.  L.  D.  Sims.  It  is  the  intention  of  the  company  to 
go  into  the  manufacture  of  electrical  apparatus  and  machinery,  as  well  as 
incandescent  lamps.  They  have  not  yet  decided  upon  a  location  for  their 
works. 

From  the  annual  report  of  the  Commissioners  of  Queen  Victoria  Park, 
Niagara  Falls,  for  the  year  1893,  it  is  learned  that  the  number  of  people 
who  entered  the  park  during  that  year,  was  543,924  as  compared  with 
233,495  in  1892.  The  great  increase  is  attributed  to  the  Niagara  Falls  Park 
and  River  Railway  which  carried  in  seven  months  of  1893  over  400,000 
passengers.  It  is  somewhat  peculiar  that  the  carriage  traffic  has  also  in- 
creased since  the  electric  road  went  into  operation. 

The  City  Council  of  Hull,  Que.,  has  granted  a  charter  to  a  local  company 
represented  by  Mr.  Theo.  Viau  for  the  construction  of  an  electric  railway 
and  for  the  supply  of  electric  light.  The  charter,  which  is  an  exclusive  one, 
is  for  thirty  years.  The  plant,  buildings  and  revenue  of  the  company  is  to 
be  exempt  from  taxation  for  the  period  of  fifteen  years.  The  company  is 
bound  to  commence  the  building  of  the  railway  in  tfie  city  of  Hull,  and  radi- 
ating to  Ironsides,  Aylmer  and  Gatineau  Point,  within  three  years  ;  and  it 
is  understood  that  a  regular  service  will  be  provided  seven  days  in  the  week. 

Four  years  ago  the  right  to  build  and  operate  an  electric  railway  in 
Ottawa  was  going  a-begging.  There  were  few  who  were  daring  enough  to 
believe  that  it  was  an  enterprise  that  gave  a  reasonable  expectation  of  profit- 
able investment.  The  result,  however,  is  that  it  has  paid  a  handsome 
dividend  from  the  start,  but  not  greater  than  the  enterprising  gentlemen 
who  made  the  venture  are  fairly  entitled  to.  The  road  is  controlled  by  the 
firm  of  expert  electricians,  Messrs.  Ahearn  &  Soper,  who  built  and  equipped 
it.  and  it  is  recognized  wherever  electric  railways  are  mentioned  as  a  model 
of  its  kind.  It  was  the  pioneer  electric  railway  of  any  mention  in  Canada, 
and  its  management  were  the  first  to  demonstrate  the  practicability  of  giving 
an  uninterrupted  service  throughout  the  winter  season.  Since  in  the  remote 
past,  the  building  of  the  Rideau  locks,  there  have  been  two  distinct  eras  in 
the  progress  of  Ottawa  :  one  its  selection  for  the  seat  of  government,  the 
other  the  construction  of  the  electric  railway. — Montreal  Hetald. 


MOONLIGHT  SCHEDULE  FOR  NOVEMBER. 


Day  of 
Month. 


I 

2 

3 
4 
5 
6 

7 
8 

9 
10 
1 1 
12 
13 
14 
•5 
16 

17 
18 

19 
20 
21 

22 

23 
24 

25 
26 

27 
28 

29 
30 


Light. 


H.M. 
P.  M.  6.10 
11  7.10 
II  8.20 
II  940 
II  10.30 
II  11.40 


A.M. 


No 
No 
No 
P.  M 


1.00 
1.40 
2.10 

3.10 

4.00 
light, 
light, 
light. 
5.20 
5.20 
5.20 
5.20 
5.20 
5.20 
5.20 
5.20 
5.20 
5.10 
5.10 
5.10 
5.10 
5.10 
6.30 


Extinguish. 


A.  M. 


H.M. 
5.53 
5.50 
5.50 
6.00 
6.00 
6.00 
6.00 


II  6.00 

II  6.00 

II  6.00 

11  6.00 

No  light. 

No  light. 

No  light. 

P.  M.  8.50 

II  9.50 

II  II. 10 

A.  M.  12.10 

II  1. 10 

II  2.10 

II  3.20 

II  4.30 

II  5.40 

II  6.10 

11  6.10 

11  6.10 

II  6.20 

II  6.20 

II  6.20 


Total, 


No.  of 
Hours. 


11.40 
10.40 

9-30 
8.20 

7-30 
6.20 

}  5-00 
4.20 

3-50 
2.50 
2.00 


3-  30 

4-  30 
5.50 
6.50 
7.50 
8.50 

10.00 
1 1. 10 
12.20 
13.00 
13.00 
13.00 
13.10 
13.10 
1 1.50 


220.00 
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Canadian  General  Electric  Go. 


(LIMITED) 
HEf\D  OFFICE, 

65  TO  71  FRONT  STREET  WEST 
TORONTO,  ONT. 

BRANCH  OFFICES 

1802  Notre  Dame  St.,  Montreal ;  50  Main  St.,  Winnipeg ;  138  Hollis  St.,  Halifax ;  Granville  St.,  YancouYer. 


Toronto,  Oct.  26th,  1894. 

Dear  Sirs  : — • 

Having  by  the  removal  of  our  Lamp  Manu- 
facturing business  to  Peterboro',  consolidated  this  Department 
with  our  other  manufacturing  interests,  we  have  been  able  to 
materially  reduce  the  cost  of  production  and  at  the-  same  time 
improve  the  quality  of  our  lamps,  which  are  now  the  best  on 
the  market. 

We  have  decided  to  give  our  customers  the  full  benefit 
of  this  reduction,  and  will  therefore  from  this  date  supply  our 
Incandescent  Lamps  in  not  less  than  barrel  lots  at  the  fol- 
lowing prices,  viz.  : 

16  c.  p.  Lamps,  25  Cents  each  net 


24 
32 


30 

35 


ii 


6i 


i6 


ti 


Five  Cents  per  Lamp  extra  when  ordered  in  less  than  loo  lots. 


With  many  thanks  for  past  favors. 

Yours  very  truly, 

THE  CANADIAN  GENERAL  ELECTRIC  CO. 


LimiTED. 
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SPARKS. 

The  demand  for  mica  has  lately  increased  to  such  an  extent  that  Cana- 
dian mica  properties  are  changing  hands  at  high  figures. 

The  Petrolea  Light,  Heat  <S'  Power  Co..  has  been  incorporated  with  a 
capital  stock  of  $25,000,  and  the  London  Electric  Co.,  with  a  capital  stock 
of  $250,000. 

Mr.  Griffith,  manager  of  the  Hamilton  Street  Railway,  who  has  just  re- 
turned from  the  street  railway  convention  at  Atlanta,  Ga. ,  states  that  he  saw 
nothing  in  the  line  of  street  railway  fenders  at  the  exhibition  there,  which 
was  equ.il  to  those  in  use  in  Toronto. 

Application  for  incorporation  is  being  made  by  the  Central  Telephone 
Co.,  of  Bridgewater,  N.  S.  The  object  is  to  construct  a  telephone  line  be- 
tween Bridgewater  and  adjacent  towns.  Mr.  Nelson  P.  Freeman,  of  New 
Germany,  is  one  of  the  promoters  of  the  company. 

The  Ottawa  Electric  Light  Co. ,  which  embraces  the  Standard  Electric 
Co.,  and  the  Chaudiere  Electric  Co.,  owns  four  water  power  houses  and  one 
steam  power  house.  The  steam  plant  is  seldom  used.  The  dynamos  in 
these  several  power  stations  have  a  combined  capacity  of  35,000  incan- 
descent lights,  and  500  arc  lights. 

$100,000  has  been  voted|by  the  citizens  of  Vancouver,  B.  C. ,  for  the  purchase 
of  a  municipal  lighting  plant.  The  Victoria  Colonist,  makes  the  following 
significant  comment:  "  On  the  principle  that  '  misery  loves  company,' we 
should  feel  rather  pleased  that  the  corporation  of  Vancouver  have  obtained 
authority  from  the  ratepayers  to  do  the  lighting  of  their  city." 

Mr.  Frederick  W.  Mount,  electrician  with  the  St.  John,  N.  B. ,  Gas  Light 
Co.,  committed  -uicide,  by  shooting  himself  through  the  heart  with  a  revol- 
ver, on  the  5th  of  October.  Deceased  was  forty  years  of  age,  and  a  native 
of  Montreal.  Despondency,  induced  by  some  difficulty  with  machinery, 
is  believed  to  have  been  the  cause  of  the  unfortunate  occurrence. 

Messrs.  R.  &  W.  Conroy.  of  Deschene  Mills,  Que.,  have  had  instalird  at 
their  mills,  an  electric  plant,  by  means  of  which  power  is  to  he  transmitted 
for  cutting  corn  and  other  farm  purposes,  to  their  firm  buildings  a  mile 
distant.  Their  creamery  plant  is  also  to  be  operated  by  electricity,  and  is 
said  to  be  the  first  plant  of  this  description  to  be  operated  in  this  manner. 
The  Messrs.  Conroy  control  a  water  power  of  about  10,000  H  P. 

Following  the  voting  down  of  a  by-law  by  the  citizens  of  Summerside, 
P.  E.  I.,  to  purchase  a  municipal  lighting  plant,  has  come  the  formation  of 
the  Summerside  Electric  Light,  Heat  &  Power  Co.,  Limited,  wilh  a  capital 
stock  of  $10,000.  The  company  has  ordered  from  the  Canadian  General 
Electric  Co.,  the  necessary  plant  for  1,000  lights,  and  expects  to  have  them 
in  operation  about  the  15th  of  December.  The  officers  of  the  company  are 
as  follows  :  T.  B.  Grady,  president  ;  R.  T.  Holman,  Neil  McQuarrie,  Neil 
McKelvie,  Neil  McLeod,  Leonard  Nevin,  H.  VV.  B.  Stewart. 

Mr.  George  Johnson,  Dominion  Statiitician.  in  a  report  on  the  subject  of 
lighting  in  Canada,  states  :  Electricity  has  been  given  a  commanding  posi- 
tion, and  though  gas  works  have  increased  from  36  in  1881  to  49  in  1891  and 
their  continued  value  to  the  wage-earner  is  seen  in  the  fact  that  1.164  hards 
were  employed  in  1891  against  1,062  in  1881,  yet  against  the  two  employed 
returned  in  1881  as  connected  with  electricity  there  were  1,190  wage  earners 
ia  1891.  Electricity  as  a  motive  power  has  been  adopted  by  thirty  com- 
panies, having  256  miles  of  railway  thus  operated.  This  development  has 
its  influence  upon  other  industries,  such  as  street  car  building,  and  any  in- 
dustries in  connection  with  iron  and  steel,  etc. 


The  Bell  Telephone  Co'y 

OF  CANADA,  LTD. 
MONTREAL 

MANUFACTUKES  AND  HAS  FOR  S  VLE  EVERV  DESCRIPTION  OF 

TELEPHONIC  l^^er  ELECTRICAL  APPARATUS 

LINE  MATERIAL  AND  SUPPLIES. 

Will  furnish  tenders  for  supplying  Warehouses,  Public  Buildings,  Hotels, 
and  Dwellings  with 

PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS, 
BURGLAR  ALARMS,  HOTEL,  ELEVATOR  AND 
OTHER  ANNUNCIATORS,  HOTEL  ROOM  AND' 
FIRE  CALL  BELLS,   ELECTRIC  BELLS,  PUSH 

 BU  FTONS,  ETC  

Will  also  furnish  tenders  to  Cities,  Towns  and  Villages  for  Fire  Alarm 
AND  Police  Patrol  Systems. 

CaMloS'7tes  will  be  furnished  on  application. 


Sales  Department  : 

MONTREAL: 
Bell   Telephone  Building, 
367  Aqueduct  Street. 

TORONTO : 
Bell    Telephone  Building, 
37  Temperance  Street. 

HAMILTON  ; 
Bell    Telephone  Building, 
Hughson  Street. 

OTTAWA  ; 
Bell    Telephone  Building, 
Queen  Street. 

QUEBEC  : 
Bell  Ti-lephone  Building, 
St.  John  and  P.dace  Streets. 

WINNIPEG: 
Forrest  Block,  Main  Street. 


i  LAM  PS..  Hi 


Do  You  Ever  Use  Incandescent  Lamps  ?  ^  ^ 

X~  If  SO,  do  you  know  what  a  good  ^ 

Lamp  is  ?    We  can  give  you  ^ 

^  Lamps  at  all  prices,  and  have  ^ 

X"  the  best  Lamp  made  in   the  ^ 

world;    namely:    the  genuine 

^  "EDISWAN,"  in  any  candle  zij 

X~  power,  from  one  to  two  thou-  ^ 

X"  sand  ; '  to  fit  any  base.  Don't 

buy  lamps  until  you  get  our 

quotations.  2^ 

^  Frosted  Lamps  -  Colored  Lamps  -  Mogul  Lamps  3 


Do  not  fail  to  write  for  Prices  and  — ^ 
Quotations  on  all  kinds  of  Electri-  ^ 
cal  Supplies  — ^ 


WE  CARRY  THE  LARGEST  STOCK  OF  HIGH-CLASS  FITTINGS 
FOR  ELECTRICAL  WORK  IN  CAN.\DA. 


Fancy  Porcelain  Cut-Outs.  ^ 
^  Rosettes,  Wall  Plugs,  ^ 
^       Switches,  Brackets,  Etc.  ^ 


Have  you  tried  the  I.R.G. P.  Wire?    We  guarantee  our 
.  wire  to  have  a  higher  insulation  resistance 
than  any  wire  in  Canada. 


Write  for  Prices  on  all  .Supplies  required. 

Send  us  that  ' ' rush ' 


order. 


SEND  US  THAT  RUSH  ORDER. 


^      JOHN  FORAAN       ^   ^       JOHN  FOR/AAN  ^ 


650  Craig  Street, 


MONTREAL. 


650  Craig-  Street, 


MONTREAL. 


and  Hungarian  Incandescent  Lamp  Co. 


ACENT  :  For  Crompton  Howell  Battery  Co.;  Ediswan  United 
Electric  Co.  and  the  India  Rubber,  Gutta  Percha 
and  Telegraph  Works  Co. 
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A  Winnipeg  niotonnan,  named  McLaren,  re- 
c  ently  fell  heir  to  an  estate  wortti  $20,000. 

Mr.  O.  N.  Auge,  has  been  elected  President, 
Mr.  Wni.  Clendinneng,  Vice-President,  and  Mr. 
A.  Prieur,  Secretary,  of  the  Montreal  Island  Belt 
Line  Railway  Co. 

Application  will  be  made  to  the  legislature  of 
Quebec,  for  authority  to  increase  the  capital  stock 
and  enlarge  the  scope  of  operations  of  the  Mont- 
morency Power  Co.,  Montmorency,  Que. 

The  Montreal  City  Council  will  apply  to  the 
legislature  for  a  number  of  amendments  to  the 
city  charter,  among  others,  for  authority  to  re- 
gulate the  tax  on  telegraph,  telephone,  electric 
poles  and  wires,  and  the  apparatus  pertaining 
thereto. 

The  Colonial  Telegraph  &  Telephone  Co.  have 
been  granted  a  charter  to  operate  and  maintain 
telegraph  and  telephone  offices  in  Canada.  The 
capital  stock  is  $25,000,  and  the  incorporators 
are  all  Americans,  except  two,  who  reside  in 
Niagara,  Ont. 

Mr.  A.  V.  White,  ot  the  Canadian  General 
Electric  Co.,  is  delivering  a  series  of  lectures  in 
the  Mechanics'  Institute,  at  Peterboro',  on  "  Ele- 
mentary Mechanics,"  "Mensuration,"  "Machine 
Design,"  and  "  Electricity."  The  lectures  are 
being  well  attended. 

The  St.  Thomas  Street  Railway  Co.,  will  ask 
the  council  for  a  franchise  to  light  the  city,  and 
for  commutation  of  taxes.  The  company  state 
that  it  would  be  impossible  to  successfully  operate 
an  electric  railway  unless  they  are  given  the  ex- 
clusive right  to  furnish  all  the  electricity  that  may 
be  required  for  any  purpose. 

On  the  morning  of  the  i8th  of  October,  the 
large  dam,  250  feet  long,  and  35  feet  high,  at 
Cobden,  Ont.,  gave  way.  The  new  electric 
power  houseand  incandescent  lighting  plant  which 
had  just  been  got  ready  to  go  into  operation, 
owned  by  Mr.  Alexander  McLaren,  was  swept 
away,  resulting  in  a  loss  of  about  $9,000.  The 
night  watc  hman  who  was  in  the  station  at  the 
time  of  the  accident,  was  carried  out  into  the 
lake,  two  miles  distant,  but  miraculously  escaped 
with  his  life. 

Incorporation  has  been  applied  for  by  the 
Buckingham  Electric  Railway,  Light  &  Power 
Co.,  to  build  a  railway  from  the  mouth  of  Du 
Lievre,  to  Buckingham  village,  in  the  Province 
of  Quebec,  and  to  carry  on  a  general  electrical 
business.  The  applicants  are  :  Albert  McLaren, 
of  the  town  of  Buchingham,  gentleman  ;  Thomas 
Kennedy,  of  the  city  of  Ottawa,  agent  ;  E.  S. 
Leetham,  of  the  city  of  Ottawa,  agent  ;  Thomas 
Wells,  of  the  town  of  Buckingham,  aforesaid, 
superintendent,  and  Henry  Aylon,  advocate,  of 
the  town  of  Aylmer  in  the  district  of  Ottawa. 

P         ^  1^  1^  ^  g    PROCURED  ON 

ELECTIilCAl,  INVENTIONS 

BY  RIDOUT  &  MAYBEE,         bay  st.,  Toronto. 
A  pamphlet  on  patents  sent  free. 
"  RiDOUT  on  Patents,"  price  $s. 50,  $6.00. 


E 


TAUGHT 
.  .  BY  .  . 


:  SUBJECTS  : 

L  Plane  and  Solid  Geometry  \        No.  i 
II.  Mechanical  Drawing        / Drawing  Course. 

III.  Arithmetic  A 

IV.  Algebra  I  No.  2 

V.  Geometry  f    Mathematical  Course. 

VI.  Trigonometry 
VII.  Mechanics 
VIII.  Steam  and  the  Engine  ] 
IX.  Electricity  J 

.Sknd  for  Circular  to 

CANADIAN  SCHOOLofENGINEERING 

Canada  Life  Building,  TORONTO,  ONT. 


No.  3 

gineering  Course. 


FIRSTBROOK  BROS. 

King  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BLOCKS 

AND  CKOSS-flRMS. 


WRITE  FOR  PARTICULARS. 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium  for  advertise- 
ments for    '  Tenders.' 


I  CANADIAN  CONTRACT  RECORDi 

TORONTO.  3 


GE.O.  W/+ITE  -FRftSER 

CONSULTING  ELEGTRIGAL  ENGINEER 


Electric  Railways 
Municipal  Plants 
Central  Stations 
Steam  Machinery- 
Water  Powers 
Factory  and  Mill  Lighting 

18  Imperial  Loan  Building 


Surveys,  Plans 

Specifications 

Superintendence 

General  Advice 

Inspections 

Valuations 

TORONTO 


Head  Offiee 
LONDON. 


JAMES  LAUT 

MANAGER. 


J.  H.  KILLS Y,  Consulting  tnymeer. 

Subscribed  Capital,  $200,000. 


The  unexpected  gen- 
erally happens.  Don't 
trust  to  luck.  It  pays 
to  know  that  you  are 
right.  Have  your  boiler 
inspected  and  insured. 
Our  policy  covers  the 
lives  of  men  in  charge 
of  boiler,  without  any 
additional  charge. 


JOHN  FAIRGRIEVE,  Chief  Inspector. 
Full  Government  Deposit. 


"  STARR 

INCANDESCENT  LAMPS 

FULL  candle' POWER 
LONG  LIFE  •  LOW  PRICE 

The  "  STARR  "  as  now  ipanufactured  with  new  and  improved 
bases,  etc.,  are  unequalled.    Made  with  standard  bases 
and  of  all  voltages  and  candle  power. 


TRY  f\   SflMPUE  LOT 


JOHN  STftRR,  SON  &  GO.,  ltd.  -  Halifax,  N.S. 


REQUIRE   NO  BRICKWORK 


.•\NI)   C.n'K  TllIC 


Higliest  Fossilole  Kconom^^ 


ROBB  ENGIEIG  GO..  LID. 


1.  N.  S. 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresjaonding  with  Advertisers 


GflJSlflDmjy    ELtECTl^ICflLi  flEWS 


November,  1894 


SPARKS. 

The  recent  health  congress  at  Montreal,  recom- 
mended the  thorough  cleaning  of  floors  and 
cushions  of  cars. 

Under  a  by-law  of  the  City  Council,  the  Toronto 
Street  Railway  Co.,  are  under  obligation  to  vesti- 
bule their  cars  on  lines  of  most  traffic  before  the 
ist  of  December  next,  and  on  the  remaining  lines 
before  the  ist  of  February,  1895. 

The  South  Shore  Electric  Co.,  is  applying  for 
incorporation  with  a  capital  of  $25,000.  The  ap- 
plicants are  :  Hon.  Louis  Tourville,  of  Mon- 
treal, lumberman  :  Andrew  Hardie,  of  Longueuil, 
farmer  ;  William  B.  Powell,  of  St.  Lambert, 
manager  ;  Henry  Williams,  of  St.  Lambert, 
secretary ;  Joseph  Horsfall,  of  St.  Lambert, 
merchant ;  Fred.  Thomson,  of  Montreal,  elec- 
trician, and  George  F.  Burnett,  of  Montreal,  in- 
surance manager. 

The  Toronto  Globe  is  responsible  for  the  fol- 
lowing :  An  instance  of  how  the  rural  population 
receive  information  regarding  our  city  was  wit- 
nessed in  the  tower  of  the  Parliament  buildings 
the  other  day.  A  young  man  evidently  a  farmer, 
who  had  been  in  the  city  for  a  few  days,  was 
showing  a  young  lady  the  sights.  Pointing  to  the 
iron  framework  of  the  gas  tanks,  he  asked  her  if 
she  was  aware  of  the  use  they  were  put  to.  She 
replied  in  the  negative.  "Well,"  he  said,  "in 
them  iron  scantlings  is  big  tanks,  full  of  electri- 
city, and  it  lights  the  whole  city."  He  had  evi- 
dently been  told  that  it  was  a  city  lighting  plant, 
and  imagined  that  the  deadly  fluid  was  contained 
in  the  giant  reservoirs. 

The  Bell  Telephone  Company's  Exchange,  at 
Kingston,  Ont. ,  has  been  undergoing  repairs  for 
several  months  past.  The  exchange  is  located 
in  lhe  Hotel  Frontenac  Block,  the  entrance  from 
Ontario  street  leading  into  a  large  and  cheei  ful 
public  office  and  waiting  room.  Adjoining  is  the 
office  of  the  Manager,  Mr.  A.  T.  Smith,  and  next 
to  this  the  distributing  room,  on  one  side  of  which 
is  the  switchboard  composed  of  twelve  sections. 
Each  section  is  capable  of  serving  fifty  subscribers. 
A  daily  average  of  over  3,500  connections  are 
made.  Adjoining  the  operating  room  are  dress- 
ing rooms,  lavatories,  and  storerooms.  The  staff 
consists  of  six  day  and  one  night  operator, 
one  messenger  and  two  repairers.  Mr.  Smith, 
the  local  manager,  is  entitled  to  credit  for  the 
cornpleteness  with  which  the  improvements  have 
have  been  carried  out. 


Incorporation  has  been  granted  to  the  Seaforth 
Electric  Light,  Heat  &  Power  Co,,  with  a  capital 
stock  of  $25,000. 

The  right  to  use  the  immense  water  power  of 
McCool's  mill,  at  Mattawa,  Ont.,  has  been  pur- 
chased by  the  Mattawa  Electric  Light,  Heat  & 
Power  Co. 

Application  is  being  made  for  incorporation 
by  the  Electrical  Chronometer  Co.,  of  Toronto, 
to  manufacture  time  indicators,  etc.  The  capital 
stock  is  $100,000.  . 

The  St.  Thomas  Street  Railway  has  lately 
been  purchased  by  the  syndicate  who  control  the 
Cleveland,  Toronto  and  London  systems.  Mr. 
E.  R.  Cameron  of  London,  has  been  elected 
president,  and  Mr.  -John  Break,  of  Toronto,  sec- 
retary-treasurer of  the  new  company.  If  a  satis- 
factory arrangement  can  be  made  with  the  Coun- 
cil, the  system  will  be  transformed  to  an  electric 
one  in  the  spring. 


The  Town  Council  of  Kincardine  recently 
bought  from  Messrs.  Henry  &  Swan  their  Ball 
arc  electric  light  plant  for  the  sum  of  $2,350  the 
purchase  to  include  the  free  use  of  seven  sixteen 
candle  power  incandescent  lamps  for  three  years. 
At  a  special  meeting  of  the  Council  recently,  the 
committee  which  h.ad  charge  of  securing  tenders 
for  the  incandescent  electric  light  system  reported. 
The  Canadian  General  Electric  Co.'s  figures  were 
$3,343.20,  for  the  work  complete,  which  includes 
dynamos  for  incandescent  light,  poles,  wiring, 
etc.  The  company  were  given  the  contract.  For 
the  engine,  Inglis  &  Son,  of  Toronto,  tendered  at 
$1,625  for  <>  Corliss  engine,  everything  complete. 
This  was  also  accepted.  The  town  council  also 
recently  purchased  the  waterworks  for  the  sum  of 
$40,000.  The  various  plants  will  be  put  in  one 
power  house  and  run  under  the  superintendence 
of  Mr.  Jos.  H.  Walker,  who  has  been  engaged  at 
an  annual  salary  of  $i,too,  he  to  find  his  own 
assistants. 


ELECTRIC 
WATERWHEEL 
GOVERNOR 


PA  TENTED. 

Variations  in  speed  de- 
tected by  fast  running, 
sensitive  Governor  Balls. 
Gate  movement  instantly 
set  in  operation  by  elec- 
tric current.  Quick  and 
powerful  action. 


Write  for  particulars. 


WM.  KENNEDY 
&SONS 

Owen  Sound,  Ont. 


STUDY  ELECTRICITY  AT  HOME 


By  our  correspondence  method.  Thorough  instruction  with  Free  Apparatu,-;,  illustrated  in  July  issue  of  Canadian  Electrical  News. 
 Scientific  Machinist,  S.  Water  St.,  Cleveland,  O  


Circulars  Free. 


Jas.  St.  Charles,  Manager. 


ST,  CHARLES  &  PRINGLE 

Omnibus  Company 

BELLEVILLE,  ONT. 

Manufacturers  of 


Henry  Pringle,  Sec'y-Tceas. 


and  various  styles  of  Omnibuses 
and  Hose  Wagons 


Alternating  and  Continuous  Current 

Dynamos  -  /Wotors 


.  .  .  AND  .  . 


Transformers 

GODPLEn  INSIAUAIIOIIS  FOR  LIGHI  OR  POWER  TRAIISIIISSIOK 


Get  our  prices,  and  hear  what  we  have  to  say 
before  purchasing  elsewhere. 


F.  H.  h[[[m  I  GO. 
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Thomas  Ahearn.  Warren  Y.  Soper. 

Contracting  Electrical  Engineers 

>h        >h  ^ 


AHEARN  &  SOPER 


CANADIAN  REPRESENTATIVES  OF  THE 

Westinghouse  Electric  &  Mfg.  Go. 


Electric  Railway  Equipments  Complete.  Transformers. 
Oelebrated  Shallenberger  Electricity  Meters. 
Sawyer-Man  Stopper  Lamps. 

Ahearn  Electric  Heaters  for  Direct  or  Alternating  Circuits. 
Long  Distance  Power  Transmission  a  Specialty. 


The  Westing'house  Alternator  is  the  only  Alternator 
I  of  its  type  in  which  the  Armature  Coils  are  removable 
and  may  be  kept  in  StOCk.  Coils  are  lathe  wound,  thereby  securing 
the  highest  insulation.    All  armatures  are  iron  clad. 

FOJ?  ESTIMATES  AND  FURTHER  INFORMATION,  ADDRESS 

AHEARN  &  SOPER    -  OTTAWA 
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VDLCAHIZED  FIBRE  CO.  — — ..... 
SOLE  MANOFACTOBERs  OF  jJARD  VDLCANIZED  FIBRE 

In  Sheets,  Tubes,  Mods,  Sticks  and  special  shapes  to  order.   Colors,  Red,  Black  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 
Factoru:  WILMINGTON,  DEL.  OFFICE.:  14  DEY  ST.,  NE.W  YORK. 


PULLEYS 
SHAFTING 
HANGERS 


J MACHINE 
MOULDED 
^    STEEL  RIM 


AND  GRIP 


steel  Rim  Pulleys  are  practically 
nbreakable,  are  lighter  and  easier  on 
shaftf  and  cost  same  as  cast  pulleys. 
• 

ANY  STYLE  FURNISHED  SPLIT 


TURNED  IN  ANY  LENGTHS  UP  TO  28  FEET. 
SAVING  COUPLINGS.     STEEL  OR  IRON. 
PERFECTLY  TRUE  AND  POLISHED. 
KEY  SEALED  WHEN  DESIRED. 

RING  OILING  AND  RESERVOIR  OIL   BEARINGS.  STANDS 
FOR    BEARINGS.     WALL   BOXES.       SPECIALLY  HEAVY 
PATTERNS  FOR  ELECTRIC  WORK.    OUR  SPECIAL 
FACILITIES  SECURE  YOU   LOW  PRICES 
AND    PROMPT  SHIPMENT. 


( 


BRANTFORD, 

CANADA 


)  WATEROUS 


London  Electric  Motor  Go. 


90   YOE-K:  STIiEET 

X^ondon,      -  Ontario. 


MANUFACTURERS  OF 


MOTORS,  DYNAMOS  AND  GENERATORS 


Very  highest  efficiency  guaranteed.    Send  for  circular 


,  GENERIIL  SILES  llGENr  *  AGENTS  WllNIED 
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PACKARD  •  TRANSFORMER 


m  s 

:s  O 


■  o 


The  Transformer  can 
be  cut  out  of  circuit  and 
a  burned  out  fuse  re- 
placed without  the  use 
of  any  tool  whatever . . 


NO  SHORT  CIRCUITS 

HIGHEST  EFFICIENCY 


NO  BURN  OUTS 


PERFECT  INSULATION 


SPLENDID  REGULATION 


Your  trial  order  is  solicited,  and  if  any  Packard  Transformer  fails  to  give  ENTIRE 
satisfaction,  we  will  allow  full  credit. 

THi  =  PACKARD  =  LAMP  ■  CO 
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C.  W.  HENDERSON  Manmaclu.er and  contractor  ELECTRICAL  SUPPLIES 

 ESTIMATES  FURNISHED  FOR  

Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Batteries,  Doctors'  and  Dentists'  Electrical 
Apparatus  and  Machinery. 
Electric  and  Gas  Fixtures. 
Electric  Fan  Motors. 

Somoff's  Fancy  and  Miniature  Incandescent  Lamps. 


44  Bleury  Street  

{CORNER  JURORS) 

....  MONTREAL 


LAMKIN  PATENT 


STEAM  PIPE  AND  BOILER  COVERINGS 


Asbestos  Goods  Steam  Packings 

Cotton  Waste  Gaskets,  &c.,  &c. 

Largest  and  Best  Assortment  in  Canada. 

Canadian  Mineral  Wool  Co.,  Ltd.     -     122  Bay  street,  Toronto. 


Montreal  Agent:  LEWIS  SKAIFE,  707  New  York  Life  Building. 


Telephone  2376. 


LONDON  MACHINE  TOOL  C  O., 

ILiONDON^,  -  ONTARIO, 


manufacturers  of 


Machinist  &,  Brass  Finishers'  Tools 

A.  B.  WILLIAMS,  General  Aqent,  TORONTO,  ONT. 

It  is  no  longer  necessary  to  import  Carbon  Points. 


THE  PETERBOROUGH  CARBON  AND  PORGELIAN  GO. 

....  can  furnish  them  equal  to  any  in  the  world,  as  they  are  .... 

MANUFACTURERS  OF 

Carbon  Points  for  all  Systems  of  Arc  Light,  Battery  Plates,  Carbon  Brushes, 
AND  ALL  KINDS  OF  PORCELAIN  FOR  ELECTRICAL  AND  HARDWARE  LINES. 


OAK 

TANNED 


BELTING 


TORONTO 

22  FRONT  STREET  EAST 
Telephone  475. 


THE  J.  G.  MCLAREN  BELTING  GO.  Montreal 


THE  BABCOCK  &  WILCOX 

WATER  TUBE  STEAM  BOILER 

;   ;   ;  IS  NOW  BUILT  IN    CANADA    :   :  : 
Suitable  for  all  purposes — Mills,   Electric  Lighting  and  Railways,  Heating,  Etc. 
Ovei?  X,000, 000  Uoyse  Fovyey  in  ij.se 

Send  for  our  book,  .Steam — Free  on  application.  ^^m-^  Full  inforn:iation  and  Estimates  furnished. 

Head  Office:  415  BOARD  OF  TRADE  BUILDING,  MONTREAL. 


E.  6.  FRENGft, 


Gerjci'al  flrgerjt  for  Canada 


BRf\NGH   OFFICE  :  DBSBRONTO. 


CANADIAN 


I  r0  w  w  %v  v'' 
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I 


LECTRKALNEWS 


1  /xr>iD~B« 


NGINEERING 


□URNAL 


I 


OLD  SERIES,  VOL.  XV.— No.  6. 
NEW  SERIES,  VOL.  IV.— No.  i2. 


DECEMBER,  1894 


PRICE  lo  CENTS 
$i.oo  Per  Veab. 


JoMNSON  Electric  Company 


34  YORK  STREET, 


TORONTO,  CANADA 


SOLE  REPRESENTATIVES  FOR 

United  ClectrtG  Irnpj'ovcmsnt  Go/s  Slow  Speed  flrlternators 


(PAID  UP  CAPITAL,  $10,000,000.) 


WalKer  ManUfaGturlng  Go/s  Railroad  Generators  and  Motors 

WE  WILL  SHIP  ON  TRIAL  THE  BEST  ARC  LAMPS  AT  $20.00  EACH  - 


JOHN  LANGTON  &  CO. 

Canada  Life  Building,  Toronto 


ELEGTRIGfVL  -  ENGINEERS  -  f\ND  -  GONTRf\GTORS 

 Complete  Plants  installed. 


Plants  requiring  special  combinations  of  Electrical  Machinery  a  Specialty. 

CORRESPONDENCE  SOL/CITED. 

"DIRECT-DRIVEN"  DyNflMOS  tor  large  and  small  plants.       SLOW  SPEED  GENERATORS  AND  MOTORS. 
Sole  Canadian  Agents  for  the  Waddell-Entz  Alkaline  Storage  Batteries. 

-  THE  THOMPSON  ELECTRIC  00.  - 


ONTARIO 


MANUFACTURERS  OF 


&l66trl6  Ligl]iinfli|Pow6r  Apparatus 

Successors  to  THE  RELIANCE  ELECIRIC  MFG.  CO.,  LUl. 

We  have  purchased  at  a  low  figure  the  Large  Stock  and  Manufacturing  Plant,  with  all  details,  patterns,  patents,  rights  and  franchises, 

of  The  Reliance  Electric  Mfg.  Co.  Estate  We  will  sell  at  original  cost  the  following 

apparatus,  which  is  now  finished  or  in  course  of  construction  : — 


NEW  AUTOMATIC  ARC  DYNAMOS  


AUTOMATIC  ATERNATORS  AND  EXCITERS  .  . 


from  15  to  75  lights  capacity  (4,  6,  8  and  10  ampere  currents).  i  from  300  to  1,000  lights  capacity. 

S  .  .  .  .  ^ 


STANDARD  RELIANCE  ARC  DYNAMOS 

from  3  to  60  lights  capacity  (4,  6,  8  and  10  ampere  currents). 

DIRECT  CURRENT  INCANDESCENT  DYNAMOS 

from  25  to  600  lights  capacity. 


250  AND  500  VOLT  MOTORS   

from  2  h.  p.  lo  50  h.  p.  capacity. 

500  ARC  LAMPS  ^"'^''"^  ....  .  . 


WB    FULLY    GUARAKTFF    ALL  APPAHATVS    WF  SELL. 

We  supply  everything  necessary  for  complete  installation  and  operation  of  plants.         -:-         Write  us  for  (juotations  on  any  kind  of  Electric  Machinery  you  require. 

THE  THOMPSON  ELECTRIC  CO. 

JOHN  W.  THOMPSON,  General  Manager.  Wf\TERFORD,  ONT 
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Montreal  Insulated  Wire  Works, 
J.  ROSS,  SON  &  CO. 


Eugene  F.  Phillies:  President. 


John  Carroll,  Sec.  and  'IVeas, 


MANUFACTURERS  OF 


INSULATED 
ELEGTRIGWIRES 

And  Wires  for  Annunciators, 
Offices,  Magnets  and 
Dynamos. 


Factory:  41X  William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed. 

y.  O.  Ilox.  1490: 

E.  GflRL  BREITHflUPT 

CONSULTING 

Electrical  Engineer 

Graduate  in  Electrical  Engineering  at  Johns 

Hopkins  University,  Baltimore. 
 Address  :  BERLIN,  ONT. 


S  TB  AM  USERS 

Desiring  the  services  0/  COMPETENT  EN- 
GINEERS of  any  class,  can  obtain 
sober,  intelligent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

J.  J,  York,  President,  Board  of  Trade  Build- 
ing, IVIontreal. 


RALPH  LA  FLAMME  JOHN   A.  ANDERSON 

Lft  Flamme  &  Anderson 


CONTRACTING 

Electrical  Engineers 

IS  Latour  Street,  MONTSEAL 
Dynamos  A     electrical  supplies  of  all 

Motors  "   DESCRIPTIONS  

AnnuncUitors  4  Concealed  Wiring  in  Finished 
Electric  Bells   "        Buildings  a  Specialty. 


REPAIR  WORK 


If  you  want  to  .... 

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 


J.  B.  McLEAN  CO.,  Ltd. 

PUIJLlSHE"iS 

10  Front  St.  E.        -  Toronto. 


ai  F.  PIIK  E 


manufacturers  of 


ELEOTRIO  light  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 


TELEPHONE  AND  INCANDESCENT  CORDS. 

RAILWAY  FEEDER  AND  TROLLEY  WIRE 

OFFICE  AND  F.ACTORY  : 
New  York  Office:  10  Coitlandt  Street.  f^(\r\\fO^\  C^^r\:\(\^ 

Prouidence  R.  I. :  American  Electrical  Works.  /"lUI|Ploal,  \JCll|  CIU  d  • 

Columbia  Metal 

THE  BEST  ANTI-FRICTION  METAL  ON  THE  MARKET! 

Less  Friction  ;  Less  Wear  ;  Less  Heating  in  Journals  ; 
AND  Less  Oil  Used  than  with  Any  Other  iMetal. 
As  liquid  as  water  when  melted.       Once  used,  always  used.       Prices  right. 
A  TRIAL  SOLICITED 

W.  S.  BATES  MEAFORD,  ONT. 

The  F,  E.  Dixon  Belting  Co. 

(LIMITED) 

manufacturers  of 


LEATHER  BELTING 


39  FRONT  STREET  EAST  TORONTO. 


Headquarters  for  Electric  and  Dynamo  Belting. 


John.L.Blaikie  Esa. 
Pres. 


f  WRathbun  Esd 
Vice.  Pres. 


CONSULTING  ENGIKELRS 

G.C.ROBB  ChiefEngineer  ,,  _  r^«r»r>ivi^r> 
A.FRASER  Sec.Tres         Head  OFFICE  TORONTO 
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CANflDIAISl    EbECTF^ICfiij  HEWS 


ELECTRICITY 


FREE  APPARATUS 

DlPUiMAS  AwAKUED.  Courses  in  other  trades,  ail 
including  thoroufzh  instruction  in  Mathematics  and 
Physics.  Send  for  t'REE  Circular  stating  subject  you 
wish  to  study,  to  The  Correspondence  School  of  In- 
dustrial Sciences,  Scranton,  Pa. 


THE  GILK 


145  WELLINGTON  ST.  W. 


TORONTO 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium   for  advertise- 
ments for  'Tenders.' 


1 


1  CANADIAN  COfTTRACT  RECORD^ 

TORONTO.  E 


(General  Electric  Co.,  Berlin,  Germany.) 

lAIIIAI.    II.II.V    I'AIIl    Ul',  $;,0'jO,«f)0 

....  \L-iijufacturer^  of  .... 

A.  E.  C.  INCANDESCENT  LAMPS 

Bare  and  Insulated  Wires,  Rubber  Goods,  Electrical  Supplies 
and  Railway  Equipments,  Instruments,  Dynamos 
....  and  Motors  .... 


LoNt;  Disj  ANCie  TRANslftlr'*5iON  A  .Specialty. 


KADE  MARK. 


MUNDERLOH  &  CO.,  ^^iam^  MONTREAL 


THE  above  cut  represents  a  Robb-Armstrong  Engine 
diect  connected  with  dynamo.    Simple,  Tandem,  or 
Cross  Compound  Engines  may  be  used  combined  with 
any  standard  type  of  Dynamo. 

ROBB  ENGINEERING  CO.,  Ltd. 


Alternating  and  Continuous  Current 

Dynamos  -  /Wotors 


AND 


Transformers 

GOPLHE  mSIALUIIONS  FOR  LIGHT  OR  POWER  TKANStllSSIOII 


Get  our  prices,  and  hear  what  we  have  to  sav 
before  purchasing  elsewhere. 


F.  H.  SLEEPER  I  GO. 


GOIIIM,  Q«E. 


VDLCAHIZED  FIBRE  CO.  — .3.3. 
sot.  «.u..T„.Hs  0.  HARD  VULCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks  and  special  shapes  to  order.   Colors,  Bed,  Black  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 
Factoru:  WILMINGTON,  DEL.  OFFICE,:  14  DeY  Sl,  Ne.W  York. 
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Kay  Electric  Works 

No.  255  James  Street  N.,  Hamilton,  Ont. 

.  .  .  MANUFACTURERS  OF  .  .  . 

DYNAMOS 


For  Arc  and  

Incandescent  Lighting^. 

MOTORS 


From  %  H.  P.  to  50  H.  P. 
Electro  Plating  Machines  and  General 


Electrical  Appliances.  Special  attention 

to  Mill  and  Factory  Lighting  

WRITE  FOR  CIRCULARS. 


NORTHEY  MFG.  GO. 


LIIVIITED 


MANUFACTURERS  OF 


Toronto.... 

...ONTf\RIO. 

n 


AND 

POWER 


PUMPS 


Foy  General  Water  Supply 
and  Fire  Protection. 

BOILER  FEED  PUMPS  AND  PUMPS  FOR  ALL  DUTIES 

CONOENSERS,  ETC. 

HIGH  CLASS  PUMPING  ENGINES 

rOR  HIGH  DUTY,  SUITABLE  FOR  TOWN  AND  CITY  WATERWORKS. 

GME  JONES       mOORE  ELEC5RIC  CO.   -    146  YORK  SI,  T 

:   ESTIMATES  FURNISHED  FOR   :  Telephone  2310. 

C01VIF»LETE  ELECTRIC  LIGHT  and  POWER  PLANTS 

Transformers,  Lamps,  Telephones,  and  Supplies  of  every  description. 

I?CPAII?IM/^     -^'-I-    KINDS    OF  KLKCTRICAl, 

rVDrAllMlXU    APPARATUS  A  SPECIALTY   @ 

A  few  Second-Hand  Dynamos  and  Motors  on  hand. 


WRITE  FOR 
PRICES 


@  MCDONOUGH'S  ELECTRIC  DIPER  REGULATOR  181^111^^' 

The  Greatest  Coal-Saving  Device  on  the  Market. 


E 


C 


E 


rjiR  • 

Street  Cars 


OUR  SPECIALTY 


PA5GERSON  da  CORBIN 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 

 ST.  CATHARINES,  ONT. 


E"*!  FPTRIPAI  ^IIPPI  1P<S  Lamps,  Wires,  Cords,  Switches, 
^L^L^V_>li\lV^/-\L^OLJI    1    i^lL^O,    ..and  Fittings  generally  .  . 


Get  our  prices  before  buying  

Repairs  made  quickly  and  at  reasonable  prices 

TORONTO  ELECTRICAL  WORKS 


33, 35, 37  Adelaide  Street  West,  TORONTO 
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MR.  GRANVILLE  C.  CUNNINGHAM. 

It  affords  us  pleasure  to  reproduce  from  a  recent  number  of 
the  New  York  Electrical  Review,  the  accompanying  portrait 
and  sketch  of  Mr.  Granville  C.  Cunningham,  manager  of  the 
Montreal  Street  Railway  : — 

Mr.  Gianville  C.  Cunnmgham,  of  Montreal,  P.  Q.,  who  was 
elected  a  member  of  the  Executive  Committee  of  the  American 
Street  Railway  Association,  at  the  recent  Atlanta  convention, 
learned  the  profession  of  civil  engineering  in  Edinburgh,  Scot- 
land. Alter  having  been  engaged  in  various  railway  works  and 
other  enterprises  in  the  old  country,  he  left  his  native  land  in 
1870  and  went  to  Honduras  in  Central  America,  where  he  had 
charge  of  part  of  the  surveys  of  a  trans- 
continental railway  that  was  then  pro- 
jected. The  outbreak  of  war  between 
Honduras  and  San  Salvador  brought  this 
enterprise  to  an  untimely  end,  and  in  1871 
Mr.  Cunningham  came  to  Canada.  Since 
then  his  work  has  connected  him  with 
mary  of  the  chief  railway  schemes  of  that 
country.  Subsecjuently  he  turned  his  at- 
tention to  railway  law,  with  the  purpose  of 
giving  up  the  engineering  profession,  and 
for  two  years  lived  at  St.  Thomas,  Ont., 
as  the  resident  solicitor  of  the  Canada 
Southern  Railway.  In  1882,  however,  he 
was  appointed  chief  engineer  of  that  line, 
which  position  he  held  until  its  amalgama- 
tion with  the  Michigan  Central.  He  then 
took  .up  contracting  and  built  the  double 
track  branch  of  the  Michigan  Central, 
from  Welland  to  Ni.agara  Falls,  in  con- 
nection with  the  great  cantilever  bridge 
across  the  Niagara  gorge,  which  work  was 
finished  in  the  end  of  1883.  In  1884  and 
1885,  two  years  were  spent  on  the  Rocky 
Mountain  division  of  the  C.  P.  R.  as  as- 
sistant to  the  manager  of  construction, 
including  the  winter  spent  at  the  sum- 
mit of  the  Selkirks  for  the  purpose  of  ob- 
serving the  snow  slides  and  designing 

snow  sheds — an  occupation  of  no  small  danger.  After  this  he  was 
again  a  contractor,  and  in  1887  and  1889  carried  out  contracts  for 
the  construction  for  part  of  the  Temiscouata  line  near  Riviere  du 
Loup,  and  of  the  C.  P.  R.  short  line  near  Sherbrooke.  In  1889 
Mr.  Cunningham  was  appointed  assistant  city  engineer  and 
afterwards  city  engineer  of  Toronto.  Here  his  attention  was 
directed  to  electric  street  railway  matters,  and  it  was  on  the  re- 
port made  by  him  to  the  City  Council  of  Toronto  that  the  sys- 
tem now  in  operation  there  was  adopted.  In  1892  he  was  ap- 
pointed chief  engineer  of  the  Montreal  street  railway,  and  the 
work  of  converting  this  from  a  horse  to  an  electric  system  has 
been  carried  out  under  his  direction.  He  was  appointed 
manager  and  chief  engineer  of  the  Montreal  street  railway.  In 
1878  M'-.  Cunningham  was  elected  a  member  of  the  Institute 
of  Civil  Engineers  of  London,  and  has  contributed  papers  to 
the  tranactions  of  that  societv,  notably  one  describing  the  con- 
struction work  on  the  C.  P.  R.  in  the  Rocky  Mountains,  which 
waS' separately  published  b>-  the  society,  with  cognate  papers  in 
pamphlet  form.  He  was  also  among  the  first  members  of  the 
Canadian  Society  of  Civil  PZngineers  and  was  recently  elected  a 
fellow  of  the  Royal  Colonial  Society  of  England. 


and  perhaps  difficult  job  and  the  system  can  be  shut  off  long 
enough  to  permit  of  its  being  done.  Again,  there  is  the  saving 
of  the  time  of  the  engineer  or  pipe  fitter,  usually  overtime  at  an 
increased  rate  of  payment  ;  and  finally  there  is  the  saving  in 
valves,  fittings  and  coverings,  for  usually  some  of  these  will  be 
sacrificed  in  taking  down  the  piping  necessary  to  get  a  valve 
out,  a  new  valve  will  be  put  in  to  save  time,  and  the  leaky  one' 
will  find  its  way  to  the  scrap  heap. 


Mr.  Granville  C.  Cunningham 


CONCERNING  DASH  POTS. 

The  dash  pots  used  in  connection  with  the  valve  gear  of  many 
engines  do  not  receive  the  care  and  attention  they  require  in 
order  that  they  shall  perform  their  func- 
tion in  1.  proper  manner.  Indicator  dia- 
grams taken  from  such  engines  as  have 
been  in  use  a  few  months  without  the  indi- 
cator being  used  upon  them,  show  almost 
invariably  that  the  dash  pots  have  become 
leaky  or  at  least  do  not  produce  the  quick 
closing  of  the  valves  for  which  they  are 
intended.  On  many  dash  pots,  says  an 
exchange,  petcocks  have  been  attached 
which,  by  being  partly  open  or  otherwise 
adjusted,  reduce  the  clicking  noise  made 
each  time  they  operate.  The  way  these 
are  ordinarily  adjusted  makes  it  question- 
able as  to,  their  utility,  and  it  would  be 
much  more  advantageous  to  the  engine 
and  economical  of  fuel,  if  the  noise  w  is 
retained  and,  at  the  same  time,  the  valves 
would  close  with  the  intended  rapidity. 
The  slow  closing  of  an  ordinary  slide 
valve  is  one  of  the  detrimental  features  in- 
separable from  this  device  and  the  utility 
of  the  releasing  gear  on  higher  class  en- 
gines is  often  greatly  reduced  for  this 
reason.  The  care  of  the  dash  pots  em- 
ployed in  connection  with  the  releasing 
geai  requires  fully  as  close  attention  as 
does  the  piston  packing  of  the  engine,  or 
material  used  for  the  same  purpose  in  a 
pump.  A  good  vacuum  is  necessary  in  the  dash  pots  to  produce 
quick  closure  of  the  valves,  and  unless  the  packing  is  kept  in 
good  order  the  leakage  which  follows  excessive  wear,  or  any 
looseness,  will  reduce  the  quick  action  on  which  the  success  of 
that  valve  gear  depends. 

In  observing  a  number  of  engines  employing  this  device,  a 
great  difference  in  the  rapidity  of  their  action  v.  ill  be  observed, 
for  in  some  it  will  be  noticed  that  the  action  is  more  rapid  than 
the  eye  can  follow,  while  in  others  a  logy  motion  is  observed  that 
speaks  ill  tor  the  utility  of  the  device,  and  is  a  sure  indication 
that  considerable  less  than  the  best  results  are  obtained  from 
the  use  of  the  steam.  Engineers  in  charge  of  engines  having 
dash  pots  as  a  part  of  the  valve  gear  should  make  themselves  as 
familiar  with  the  details  of  construction  and  operation  of  the  de- 
vice as  they  are  accustomed  to  with  other  parts  of  the  engine, 
with  that  of  pumps  or  other  apparatus  employed  in  the  steam 
plant  and,  it  is  needless  to  say,  that  best  results  can  be  obtained 
only  when  each  detail  of  the  plant  is  in  the  best  possible  con- 
dition. 


VALUE  OF  A  VALVE  RE-SEATING  MACHINE. 

One  of  the  little  things  which  is  bound  to  pay  its  way  in  a 
steam  plant  of  any  magnitude,  says  Power,  is  a  valve  reseaiing 
machine.  In  the  first  place  it  makes  a  great  reduction  in  the 
loss  by  leakage,  a  loss  .which  becomes  very  considerable  when 
in  addition  to  the  heal  units  discharged  by  the  escaping  fluid 
is  added  the  destruction  of  pipe  coverings,  corrosion,  and  de- 
terioration of  the  surrounding  work  which  is  apt  to  result  from  a 
neglected  leak.  If  the  valve  can  be  repaired  in  situ,  it  will  be 
attended  to  promptly.  If  it  must  be  taken  out,  an  opportunity 
must  be  awaited  when  the  engineer  has  time  for  an  extended 


When  fitting  up  an  engine  shaft  or  other  large  shaft,  in  fact, 
j.ick  shafts  or  similar  work,  it  is  a  good  plan  to  allow  a  little  end 
play  in  the  shaft  as  it  distributes  the  oil  and  makes  the  bearing 
much  smoother  and  better,  says  an  exchange.  This  will  often 
cure  a  shaft  that  has  been  heating  and  gi\'ing  trouble,  and  in  a 
new  shaft  particularly  it  is  best  to  do  this. 

A  new  belt  fastener  recently  patented  in  England  consists  of  a 
metal  plate  adapted  to  extend  across  the  meeting  edges,  the 
plate  having  one  straight  side  and  at  the  other  side  a  series  of 
spurs  arranged  in  pairs  longitudinally  opposite,  the  spurs  of  eacli 
pair  being  at  equidistant  points  from  the  transverse  center  of  the 
plate  and  arranged  in  advance  of  the  preceding  pair  in  both  di- 
rections, so  that  each  pair  will  penetrate  the  bell  at  different 
points. 


CANflDlflfl    EliECTf^ICMli  f4EWS 


December,  1894 


CENTRAL  STATION  TYPES. 

By  Geo.  White-Fraser 
NO.  I — SMALL  PRIVATE  LIGHTING  PLANT. 

It  has  been  suggested  to  the  writer  that  a  series  of  articles  on  the  progress 
of  electric  lighting  and  railways  in  Western  Canada  would  be  of  great  gen 
eral  interest  ;  and  that  if  certain  typical  stations,  selected  carefully  as  pos- 
sessing features  of  special  value,  were  fully  described,  professional  men 
throughout  Canada,  and  more  especially  managers  of  small  plants,  might 
be  able  to  benefit  greatly  by  seemg  what  is  done  by  other  managers  endeav- 
oring to  approxunate  towards  perfection  of  service  and  economy  ;  and  so 
by  calling  attention  to  the  special  features  in  the  various  types  whereby 
some  particular  advantage  is  gained,  the  general  efficiency  of  management 
throughout  the  country  may  be  raised,  to  the  benefit  of  the  electric  lighting 
and  railway  interests  generally. 

It  might  be  supposed  that  a  careful  description,  in  detail,  of  one  of  the 
large  central  stations — Montreal,  Toronto,  or  Hamilton — would  cover  the 
entire  field,  and  that  small  stations  might  profitably  base  their  practice  on 
that  obtaining  among  their  more  wealthy  brethren  ;  and  so  indeed  they  can, 
but  a  little  consideration  will  show  that  their  conditions  are  greatly  different, 
and  in  some  respects  their  problems  more  difficult  of  satisfactory  solution. 
The  business  of  a  large  station  is  sufficient  to  allow  of  high  salaries  being 
paid  to  really  scientific  engineers,  and  the  services  of  thoroughly  skilled  men 
are  engaged  throughout  ;  intricate  tests  being  continually  made,  requiring 
delicate  instruments  ;  and  generally  a  refinement  of  efficiency  and  conse- 
quent economy  is  aimed  at,  quite  beyond  the  reach  of  the  manager  of  a  sta- 
tion in  a  town  of  perhaps  3,000  inhabitants.  The  first  principles,  however, 
of  design,  construction  and  operation,  are  common  to  small  and  great,  and 
the  more  carefully  these  are  attended  to  and  carried  into  effect,  the  better 
will  be  the  prospects  of  future  satisfactory  results.  The  more  generally  it  is 
understood  that  an  electric  lighting  or  railway  enterprise  is  a  thing  to  be 
seriously  considered,  and  every  successive  step  carefully  taken,  and  every 
side  issue  cautiously  weighed,  the  better  for  the  entire  electrical  indus- 
try. Electricity  is  too  often  thought  to  be  a  subject  that  every  ordinarily 
intelligent  person  can  handle,  and  hence  we  find  electrical  enterprises  placed 
under  the  charge  of  quite  inexperienced  men,  the  inevitably  disastrous  re- 
sults being  chalked  up  to  the  debit  of  electricity  itself  It  is  the  purpose  of 
the  writer  to  select  various  central  stations,  as  types  of  a  class,  i.  The 
small  plant  in  a  town  of  2,000  inhabitants,  under  private  ownership.  2,  The 
sariie  with  municipal  ownership  in  connection  with  other  municipal  works. 
3.  Same  in  large  town  of  20,000,  private  ownership.  4.  Small  railway  plant, 
with  or  without  lighting  business  ;  and  to  conclude  with  careful  description 
of  a  large  city  plant,  railway  and  lighting.  It  is  hooed  that  this  may  lead 
to  an  interchange  of  ideas  on  central  station  management  that  will  be  of 
great  benefit. 

Before  proceeding  with  Type  No.  i,  the  writer  will  briefly  refer  to  one 
small  plant  with  which  he  has  recently  been  connected  in  an  advisory  ca- 
pacity, the  name  of  which  is,  for  obvious  reasons,  not  given.  The  plant 
presents  an  example  of  "  How  not  to.  do  it."  The  machinery  was  started 
in  Oct.,  '91.  Everything  looked  well — commutator  nicely  polished  and 
lamps  giving  more  than  rated  illumination.  No  consulting  engineer  having 
been  engaged  for  preliminaries,  it  was  shortly  evident  that  the  engine  was 
not  right,  discovered  to  be  "  not  sufficiently  powerful,"  and  consequently 
thrown  out,  it  having  in  the  meantime  developed  a  bent  shaft.  As  an  inci- 
dent having  apparently  no  connection  with  this  misfortune,  it  was  mentioned 
to  the  writer  that  the  only  steam  employee  was  a  "fireman"  (1).  Another 
engine  was  purchased,  presumably  on  this  fireman's  recommendation,  the 
regulation  of  which  is  so  delightfully  uncertain  that  not  only  has  the  voltage 
needle  an  irregular  swing,  but  the  speed  decreases  at  the  end  of  every 
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stroke.  The  only  "  electrician  "  in  connection  with  the  plant  is  one  whom 
the  authorities  honestly  called  a  lineman  !  The  dynamo  is  out  of  date,  and 
has  a  system  of  excitation  that  no  college  student  would  endorse.  The 
transformers  are  of  three  different  makes  and  unascertainable  efficiency, 
and  were  mstalled  without  any  reference  whatever  to  the  dynamo  periodicity; 
no  tests  were  ever  made  as  to  economy  or  efficiency,  and  great  indignation 
was  expressed  when  the  plant  didn't  even  pay  interest  on  investment.  The 
poor  lamps  were  burning  at  all  kinds  of  voltages,  and  the  whole  aftair  rapid- 
ly falling  into  innocuous  desuetude.  Reasons  were  not  far  to  seek.  No 
professional  advice  was  obtained,  the  cheapest  plant  was  bought,  quite  in- 
experienced men  employed  to  run  it — hence  the  result.  As  a  great  contrast 
to  the  above,  the  little  town  of  Aurora  presents  an  example  of  a  little  plant 
where  the  conditions  have  been  carefully  studied,  and  a  result  worked  out, 
whereby  a  minimuth  of  present  expense  has  secured  quite  sufficient  for  pre- 
sent lighting  requirements  ;  and  possible  future  extensions  have  been  kept 
well  in  view,  so  that  when  they  become  necessary,  additions  can  from  time  be 
conveniently  made,  without  in  any  way  disarranging  the  present  plant. 


Aurora  possesses  a  population  of  almost  2,000.  There  are  the  usual 
stores  of  all  kinds,  hotels,  stables,  private  houses  ;  altogether  a  very  com- 
pact little  place.  In  April,  '94,  Mr.  W.  D.  Murray,  the  owner  and  super- 
intendent, started  up  with  one  500  light  alternator,  made  by  the  Royal  Elec- 
tric Co.,  that  being  considered  sufficient  for  a  start.  Reference  to  the  dia- 
gram will  show  the  arrangement  of  machinery.  The  building  is  20  x  30  ; 
brick  walls  and  shingle  roof ;  and  is  so  divided  that  sufficient  space  is  given, 
and  not  too  much.  The  coal  and  wood  piles  are  so  situated  as  to  be  quite 
near  the  boiler  room  door;  the  well  at  this  door  is  fed  from  the  little  creek, 
and  the  pump  lifts  water  from  it  and  forces  it  through  the  exhaust  steam 
heater  into  the  boiler.  The  workshop  is  fitted  with  bench  and  shelves,  and 
here  are  kept  all  the  stores,  wire,  lamps,  etc.,  and  oil.  The  man  in  charge 
stands  at  the  door  by  the  switchboard,  from  which  position  he  can  watch 
his  indicators,  steam  and  water  gauges,  and  has  everything  under  his  eye. 
The  particular  feature  of  this  whole  arrangement  is  that  engine,  dynamo 
and  boiler  constitute  one  unit,  very  compactly  placed  ;  if  the  lighting  re- 
quirements grow  sufficiently  to  justify  the  purchase  of  another  500  light 
dynamo,  another  such  unit  of  engine,  dvnamo  and  boiler  of  same  sizes  will 
be  installed  ;  a  small  10  x  30  extension  will  be  built  on  where  the  shaded 
part  marked  "  extension  "  is  seen,  which  will  contain  the  engine  and  dyna- 
mo, and  another  boiler  will  be  added  in  the  workshop,  which  can  readily 
be  adapted.  By  this  design  no  capital  is  wasted.  Boiler  setting  is  ordinary 
brick,  and  engine  foundations  consist  of  a  course  of  good  building  stone, 
solidly  laid,  3  feet  thick,  with  3  feet  of  brick  on  top  of  that,  coming  level 
with  the  floor.  Piping  is  covered  with  asbestos,  and  comes  directly  across, 
with  no  bends,  to  the  engine.  The  dynamo  is  the  usual  ordinary  alternat- 
ing dynamo,  giving  1040  volts  on  the  primaries,  and  separately  excited,  all 
switches  being  on  the  switch-board,  where  are  also  the  usual  instruments 
and  indicators.  There  is  nothing  special  about  the  lines,  except  that  in  one 
or  two  central  spots  are  placed  transformers  of  comparatively  large  capacity, 
and  fro.m  these  are  led  secondary  mains  from  which  are  tapped  oft  the  ser- 
vice wires  to  the  house  and  store  lamps.  Transformers  give  104  volts  on 
the  secondary,  and  by  the  use  of  a  few  large  transformers  supplying  second- 
ary mains,  instead  of  installing  small  transformers  for  each  group  of 
lamps,  a  reduction  of  first  cost  and  of  electrical  efficiency  is  obtained,  large 
transformers  being  more  efficient  and  costing  less  per  light  than  small  ones. 
The  lighting  of  houses,  &c. ,  is  by  16  c.p.  lamps  of  104  volts,  and  a  number 
of  incandescent  lamps  are  placed  in  the  streets,  on  the  well-known  "street 
system."  This  latter  seems  to  present  some  advantages  worthy  of  consid- 
eration. A  small  town  like  Aurora  does  not  require  a  great  deal  of  street 
lighting,  so  that  if  arcs  were  used  it  would  mean  a  quite  small  machine  and 
extra  space  and  more  attention,  which  can  all  be  given  equally  satisfactorily 
as  far  as  results  go,  to  one  dynamo  combining  both  street  and  private  light- 
ing. In  a  small  plant  it  is  quite  an  object  to  minimize  handling  of  appara- 
tus, as  well  as  to  make  a  little  capital  outlay  go  a  long  way,  and  both  these 
objects  seem  to  be  attained  by  the  installation  of  the  alternating  street  light- 
ing system.  The  conditions  obtaining  in  Aurora  itself  seem  particularly 
favorable  to  this  system,  as,  on  account  of  the  street  lighting  contract  call- 
ing for  the  shutting  oft  of  the  lights  at  midnight,  and  that  being  also  the 
time  for  the  shutting  down  of  the  entire  plant  ;  while  the  plant  is  actually 
running,  it  is  always  running  on  a  reasonably  large  percentage  of  its  rated 
capacity.  The  policy  of  the  town  in  shutting  oft  its  lights  at  this  hour  is  be- 
yond the  scope' of  this,  article,  but  its  advantage  to  the  plant  is  obvious. 
This  installation  of  street  system  is  probably  of  use  in  keeping  the  load  line 


SO  fairly  even  during  the  hours  of  service  as  it  is.  The  diagram  gives  this 
approximately,  and  a  useful  deduction  from  it  is  that  the  number  (total)  of 
house  lamps  installed  being  very  nearly  300  or  3-sths  of  the  lamp  capacity 
of  the  dynamo,  the  load  diagram  shows  (allowing  about  4  a.  for  the  street 
lamps)  that  only  about  one-third  or  less  than  one-half  of  these  are  in  use  at 
the  same  moment,  which  allows  a  considerable  overloading  of  the  dynamo. 
Probably  plants  will  operate  under  similar  conditions  in  other  towns  of  the 
same  size.  Mr.  Murray  takes  great  care  of  his  machinery;  being  an  old 
engineer  he  appreciates  the  necessity  of  cleanliness  and  attention.  His 
boiler,  in  which  he  burns  coal  and  wood  mixed,  is  thoroughly  washed  out 
with  a  hose  every  month  or  so,  the  tubes  and  smoke  flue  being  cleaned 
every  night  after  shutting  down.  An  inspection  of  lines  is  made  every 
week  and  every  few  days  the  transformers  are  examined  and  cleaned  out. 
He  is  his  own  chief  engineer,  superintendent  and  clerk,  and  finds  he  can  get 
along  very  well  with  one  smart  man  to  fire  and  generally  look  after  things, 
and  a  small  boy  to  do  any  little  odd  Job  around  town — wiring  lamps,  &c. 
He  is  very  particular  in  watching  his  pressure  indicator,  so  that  there  is  no 
trouble  with  lamps  burning  out.  The  hghts  are  very  satisfactory,  and 
already  the  plant  is  earning  a  very  fair  dividend. 

This  plant  has  been  selected  for  description  as  showing  :  i.  The  neces- 
sity of  thoughtful  planning  and  designing  of  power  house  and  capacity  be- 
fore purchasing.  The  conditions  were  carefully  considered  ;  a  convenient 
unit  put  in  ;  extensions  provided  for.  2.  The  advantage  of  using  one  type 
of  machine  instead  of  several.  Off  one  alternating  dynamo  Aurora  has 
house  and  street  lights,  a  good  load  line,  simple  machinery,  and  not  too 
much  of  it.  3.  The  satisfactory  results  of  combining  the  two  above  advan- 
tages, and  the  evident  possibility  that  a  town  of  even  2,000  inhabitants  pre- 
sents a  good  solid  investment  to  a  cautious  man.  There  are  very  many 
small  towns  in  Ontario,  some  possessing  even  a  good  water  power,  who 
may  achieve  the  same  results  with  the  same  cautious  planning. 

It  is  intended  in  a  future  article  to  consider  more  especially  the  commer- 
cial features  of  a  typical  station,  and  to  regard  them  in  the  light  thrown  on 
them  by  theory. 


Incorporation  has  been  granted  by  the  Ontario  government  to  the 
Magnetawan  Tanning  &  Electric  Co.,  to  conduct  a  tanning  business 
and  supply  electricity  for  light,  heat  and  power.  The  promoters  of  the 
company  are  :  Messrs.  G.  and  W.  T.  Martlett,  of  Oakville  ;  John  Wal- 
die  and  William  Cameron,  Toronto,  and  R.  J.  Watson,  of  Burk's  Falls. 

Messrs.  Davey  &  Foley,  of  Thorold,  Ont.,  are  negotiating  for  pos- 
session of  the  water  power  at  the  village  of  Sturgeon  Falls,  where  they 
propose  to  erect  a  $50,000  pulp  mill,  and  supply  electric  light  and 
power.  They  al.so  ask  for  a  bonus  of  $7,000,  which  the  town  is  willing 
to  give  if  the  necessary  power  can  be  obtained  from  the  Ontario  govern- 
ment for  that  purpose. 


l)eceml)er,  1894 
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CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 

Note.— Secretaries  of  the  various  Associations  are  requested  to  forward  to  us  matter 
for  publication  in  this  Department  not  later  than  the  aoth  of  each  month. 


TORONTO  ASSOCIATION  NO.  I. 
The  members  and  friends  of  the  above  Association  to  the 
number  of  one  hundered  or  more  spent  a  very  pleasant  evening 
on  November  21st  at  the  Association  rooms,  Shaftesljury  Hall, 
the  occasion  being  a  smoking  concert  which  this  year  was 
substituted  for  the  usual  annual  dinner  of  the  Association.  The 
chair  was  occupied  by  the  President,  Mr.  E.  [.  Philip.  An  ex- 
cellent musical  and  literary  programme  was  provided,  followed 
by  an  oyster  supper.  Messrs.  Mackie  and  Langdon,  of  Hamil- 
ton ,  and  Bassett  of  Kingston,  were  amongst  the  guests  from  a 
distance. 


HAMILTON  ASSOCIATION  NO.  2. 

At  the  last  regulor  meeting  of  the  above  Association,  interest- 
ing capers  were  read  as  follows:  "Boiler  Compounds,"  by 
Bro.  Mead;  "The  Coming  .Steam  Engine,"  by  Bro.  Batty; 
"  Railway  Power  Stations,"  by  Bro.  Nash.  These  papers  evoked 
an  interesting  discussion.  It  is  the  intention  of  the  officers  of 
the  Association  to  endeavor  to  provide  papers  at  each  regular 
meeting  through  the  winter. 


BKOCKVTLI.E  ASSOCIATION  NO.  15. 

On  the  occasion  of  the  installation  of  officers  of  this  recently 
organized  association,  an  official  visit  was  paid  to  the  lodge  by 
J.  J.  York,  of  Montreal,  Executive  President,  and  A.  E.  Edkins, 
Toronto,  Provincial  Deputy,  who  performed  the  installation 
ceremony.  Following  the  installation  an  address  of  welcome 
was  presented  to  Bro.  Edkins.  An  adjournment  was  then  made 
to  the  dining  room  of  the  St.  Lawrence  Hall,  where  a  banquet 
was  spread  in  honor  of  the  visitors.  Mr.  W.  F.  Chapman,  Presi- 
dent of  the  new  association,  gracefully  presided,  having  on  his 
right  Rev.  W.  A.  McKenzie  and  Mr.  York,  and  on  his  left  Mr. 
Geo.  A.  Dana,  M.P.P.,  and  Mr.  Edkins.  Letters  of  regret  were 
read  from  several  prominent  citizens  who  were  unable  to  be 
present. 

The  toast  list  was  as  follows  :  "  Canada  Our  Home,"  respond- 
ed to  by  Mr.  Dana,  M.P.P.;  "Brockville,  the  Island  City," 
responded  to  by  Mr.  V.  R.  Marshall  ;  "Commerce  and  Manu- 
facturs,"  responded  to  ^by  Messrs.  D.  Derbyshire,  John  M.  Gill 
and  Mr.  Garson,  ex-M.  P.  P.;  "Education,  the  Engineer's  Aid," 
responded  to  by  Messrs.  Geo.  R.  Webster  and  T.  J.  Storey; 
"  The  C.  A.  S.  E.,"  responded  to  by  Bro.  J.  J  York  ;  "  The  Ont- 
ario Association  of  Stationary  Engineers,"  responded  to  by  Bro. 
A.  E.  Edkins  ;  "  Kindred  Societies,"  responded  to  by  Rev.  W. 
A.  McKenzie  ;  "The  President  and  Officers  of  the  Local  Branch," 
responded  to  by  Mr.  W.  F.  Chapman. 

The  interest  and  pleasure  of  the  occasion  was  heightened  by 
the  services  of  a  male  quartette,  composed  of  Messrs.  W.  Bryant, 
Wright,  Smith  and  Geo.  Smart. 


Toronto,  November  20th,  1894. 

Editor  Electricai,  News. 

Sir, — On  November  6th,  I  had  the  honor  of  organizing  in 
Carleton  Place,  a  branch  of  the  C.  A.  S.  E.,  which  will  henceforth 
be  known  as  Carleton  Place  Association  No.  16,  C.  A.  S.  E.  I 
was  ably  assisted  by  Bro.  F.  Robert,  President  of  Ottawa  No.  7, 
Bro.  F.  W.  Donaldson,  and  Bro.  Cohen,  of  Ottawa.  This  branch 
starts  out  under  very  favorable  circumstances,  with  about  twenty 
charter  members.  Aftei  the  organization  and  installation  of 
officers  had  been  effected,  several  of  the  members  were  called 
upon  to  express  their  views.  Among  them  was  the  Mayor  of 
the  town,  who  is  an  old  engineer.  In  his  remarks  he  eulogized 
the  C.  A.  S.  E  and  its  objects  very  highly. 

President  Robert  of  Ottawa  No.  7,  gave  the  members  some 
good  advice  based  on  the  work  of  the  Association  in  Ottawa, 
and  expressed  his  belief  that  No.  16  would  prove  a  progressive 
and  useful  Association. 

Bro.  F.  W.  Donaldson  also  spoke  in  very  high  terms  of  the 
good  work  that  the  Association  was  doing,  and  urged  the  mem- 
bers of  the  new  Association  to  attend  the  meetings  and  make 
them  interesting. 

The  newly  elected  officers  from  the  President  down,  expressed 
their  intention  of  leaving  no  stone  unturned  to  make  the  Asso- 
ciation a  success.  The  writer  was  also  called  upon  for  a  few 
remarks,  and  to  the  best  of  his  ability  outlined  the  aims  and  ob- 
jects of  the  C.  A.  S.  E.  The  meeting  then  adjourned,  after  hav- 
ing spent  a  very  pleasant  evening. 

On  November  8th,  Brockville  Association  No.  1  5,  was  insti- 
tuted by  our  worthy  Executive  President,  Bro.  York,  assisted  by 
the  writer.  It  was  expected  that  Bro.  Devlin  of  Kingston,  Bro. 
Past  President  Wickens,  of  Toronto,  and  Ryan  and  Hunt,  of 
Montreal  would  have  been  with  us  ;  but  unfortunately,  Bro. 
Devlin  was  stricken  down  the  night  before  with  inflammation, 
and  for  some  days  was  in  a  very  serious  condition,  but  is  now 
on  the  way  to  recovery, — a  fact  which  alt  our  members  will  be 
glad  to  hear.  Bros.  Ryan,  Hunt  and  Wickens,  were  unable  to 
be  on  hand,  which  was  a  disappointment  to  all.  During  the 
afternoon,  Bro.  President  York  and  myself  were  taken  in  hand 
by  Mr.  Storey,  the  genial  Superintendent  of  the  Canada  Carriage 


Co.,  and  shown  through  their  extensive  and  well  managed  estab- 
ment.  Mr.  Storey  also  very  kindly  drove  us  out  to  the  new 
Asylum  buildings,  and  other  points  of  interest.  In  fact  we  were 
treated  with  the  utrhost  kindness  by  everyone,  and  shall  long 
remembered  our  visit  to  the  Island  City.  The  banquet  in  the 
evening  was  the  most  pleasant  affair  I  have  yet  attended  in  con- 
nection with  the  C.  A.  S.  E. 

Yours  very  truly, 

A.  E.  Edkins,  Prov.  iJep'y- 
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THE  MARITIME  PROVINCES. 

Correspondence  of  the  Electrical  News.) 

St.  John,  N.  B.,  November  21st,  1894. 
Last  week  a  well-known  civil  engineer  was  in  the  city  making  en- 
quiries with  reference  to  constructing  an  electric  railway  between  this 
city  and  Fredericton.  Persons  who  were  spoken  to  about  the  matter 
expressed  themselves  in  favor  of  it.  They  thought  such  a  road  could  be 
constructed  at  a  nominal  cost,  and  that  it  could  l)e  made  to  pay  a  good 
dividend.  The  distance  from  St.  John  to  Fredericton  is  85  miles.  The 
road  would  run  through  a  rich  farming  section  nearly  all  the  way. 
There  are  several  pretty  little  summer  resorts  along  the  river  where  city 
people  spend  the  hot  weather  and  where  large  numbers  go  for  .Sunday, 
returning  to  their  work  on  Monday  morning.  The  trains  make  only 
one  trip  between  St.  John  and  Fredericton  daily.  If  '.he  electric  rail- 
road is  built  the  cars  will  make  several  trips  daily  between  the  city  and 
these  suburbs.  They  will  make  a  trip  to  Fredericton  and  return  same 
day.  The  gentleman  who  has  interested  himself  in  the  scheme,  told 
the  writer  that  he  would  stop  the  cars  wherever  there  was  a  person  to 
get  on  or  off.  They  would  carry  mail  and  light  produce.  There  would 
be  no  depots.  He  thought  the  cars  should  be  a  little  larger  than 
those  in  use  in  the  city.  He  thought  they  could  travel  twenty  miles  an 
hour  without  any  difficulty.  Another  thing  that  would  tend  to  make 
the  road  pay  is  the  high  rates  of  fare  charged  by  the  C.  P.  R.  officials. 
It  is  calculated  that  persons  patronizing  the  electric  cars  could  make 
several  round  trips  as  cheaply  as  they  can  make  a  single  trip  via  the 
C.  P.  R. 

vSt.  Stephens'  new  electric  street  railway  is  giving  good  satisfaction. 
The  cars  aie  twenty  feet  long  on  the  inside,  and  can  seat  thirty  persons 
quite  comfortably.  They  are  heated  and  lighted  by  electricity.  The 
cars  are  richly  upholstered  in  plush  and  are  in  keeping  with  the  general 
excellent  equipment  of  the  entire  road.  They  were  built  by  the  Jackson 
&  Sharpe  Company,  of  Wilmington,  Del. 

The  snow  storm  that  struck  this  city  a  few  weeks  ago  caused  more 
damage  to  the  telegraph,  electric  light  and  telephone  wires  than  any 
storm  for  over  twenty  years.  Business  was  practically  paralyzed  for 
three  days.  The  offices  and  stores  on  the  main  streets  were  lighted 
with  oil  lamps  and  candles  for  two  nights.  There  was  no  telegraphic 
communication  out  of  the  city  for  some  time.  The  telephone  company 
suffered  to  the  extent  of  several  thousand  dollars.  They  have  not  yet 
com)ileted  repairs. 


A  bonus  and  right  of  way  has  been  granted  to  Capt.  Carter,  of  Des- 
eronto,  for  an  electric  railway  to  run  from  the  G.  T.  R.  station,  Oshawa, 
to  Osliawa-on-the-Lake. 
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HOW  TO  DEAL  WITH  APPARENT  DEATH  FROM 
ELECTRIC  SHOCK. 

By  Augustin  H.  Goelet,  M.  D. 

Much  interest  has  recently  been  excited  by  the  report  from 
France  of  the  resuscitation  of  a  man  apparently  killed  by  elec- 
tricity, and  bv  the  announcement  of  the  French  scientist  d'Ar- 


most  deadly,  strange  to  say,  nearly  always  produces  death  in 
this  second  manner 

To  say  that  a  person  has  received  a  shock  from  a  wire  convey- 
ing a  current  of  four  or  five  thousand  volts,  does  not  necessarily 
signify  that  the  body  has  been  subjected  to  the  full  force  of  the 
current,  even  if  the  meter  does  register  nearly  one  ampere  dui- 
ing  the  time  of  the  accident.    In  view  of  the  fact  that  the  human 


First  Position. 


sonval  that  a  person  so  shocked  should  be  treated  as  one  drowned. 
The  suggestion  is  a  good  one  but  may  be  somewhat  misleading 
unless  understood  ;  that  is,  unless  the  person  undertaking  the 
resuscitation  appreciates  what  is  to  be  accomplished  and  just 
how  it  is  to  be  done. 

As  this  authority  says,  electric  shock  may  produce  death  in 
one  or  two  ways,  viz  : 


body  offers  a  resistance  of  several  thousand  ohms,  which  resist- 
ance is  greatly  increased  by  imperfect  contact,  and  by  charring 
and  burning  the  tissues  at  the  points  of  application,  it  is  not 
often  that  the  internal  structures  or  vital  organs  are  submitted 
to  a  very  considerable  volume  of  current,  though  it  apparently 
passes  through  the  body.  It  must  be  borne  in  mind  that  when 
the  clothing  is  moist  with  perspiration  or  wet  with  rain,  it  offers 


Second  Position. 


(i)  By  producing  destructive  tissue  chant;es,  when  death  is 
absolute  ;  or  (2),  by  producing  sudden  arrest  of  the  respiratory 
and  heart  muscles  through  excitement  of  the  nerve  centres, 
when  death  is  only  apparent  ;  in  other  words  animation  is  mere- 
ly suspended.  The  subject  may  be  aroused  from  this  syncope 
if  eflforts  at  resuscitation  are  not  too  long  delayed. 

The  alternating  current,  which  is  usually  regarded  as  the 


a  circuit  of  less  resistance  than  the  human  body,  and  in  this 
event  the  body  receives  only  a  shunt  current  very  much  less  in 
quantity  than  the  main  current.  The  bulk  of  current  in  this  in- 
stance, passes  over  the  surface  and  does  not  enter  the  body. 
This  may  explain  the  survival  of  some  who  have  apparently 
withstood  very  powerful  currents. 

It  must  be  presumed,  therefore,  that  electricity  seldom  kills 


December,  1894 


CflNADlA^l     ELECTRlCALi  NEWS 


165 


outright,  though  the  condition  of  suspended  animation,  whicli  it 
induces,  would  result  in  death  if  not  countei  acted. 

All  things  considered,  it  is  rational  to  attempt  the  resuscitation 
of  those  apparently  killed  by  electricity,  and  if  not  too  lonf<  de- 
layed, the  effort  promises  fair  chances  of  success,  provided 
proper  means  are  instituted. 

If  the  body  has  actually  been  submitted  to  a  current  of  suf- 
ficient volume  to  produce  destructive  tissue  changes,  all  efforts 
at  resuscitation  will,  of  course,  be  futile. 

If,  on  the  other  hand,  only  respiration  and  the  heart's  action 
have  been  temporarily  arrested,  there  is  a  condition  of  syncope 
simulating  apparent  death  by  drowning,  or  from  anaesthetics, 
and  the  physician  knows  that  patients  in  this  condition  are  fre- 
quently revived.  Laymen  will  appreciate  the  nature  of  this  con- 
dition if  it  is  explained  as  one  of  exaggerated  faint  and  would 
not  feel  appalled  upon  encountering  it  if  previously  instructed 
how  to  cope  with  it.  In  an  ordinary  fainting  spell  the  necessity 
to  stimulate  is  universally  appreciated.  In  syncope  resulting 
from  an  electric  shock  stimulation  is  likewise  indicated,  but 
more  vigorous  measures  are  required.  This  is  the  only  differ- 
ence. 

As  said  above,  the  direction  to  treat  one  shocked  by  electricity 
as  one  drowned  may  be  misleading,  as  the  conception  of  the  lay- 
man of  the  necessities  in  this  case  would  be  to  roll  the  body  on 
a  barrel.  Let  him  understand  that  the  condition  is  one  of  exag- 
gerated faint,  that  the  necessity  is  for  prompt  stimulation,  and 
that  the  quickest  and  most  powerful  stimulent  which  can  be  em- 
ployed is  artificial  respiration.  The  man  tnust  be  made  to  breathe, 
if  this  is  possible,  and  efforts  to  induce  respiration  must  not  be 
suspended  until  breathing  is  fully  and  normally  restored  or  un- 
til it  is  absolutely  certain  that  life  is  extinct.  This  cannot  be  as- 
sured in  less  than  an  hour's  persistent,  energetic,  tireless  effort. 

The  accompanying  illustrations  will  serve  to  make  intelligible 
the  following  directions  for  artificial  respirations. 

The  body  must  be  placed  upon  the  back.  A  roll  made  of  a  coat 
or  anything  else  convenient  {rolled,  not  folded)  is  placed  under 
the  shoulders  and  must  be  sufficiently  large  to  so  prop  the  spine 
up  as  to  drop  ihe  head  backwards.  The  operator  should  kneel 
behind  the  subject's  head,  facing  him,  grasp  the  elbows  and  draw 
them  well  over  the  bead,  so  as  to  bring  them  almost  together 
above  it,  and  hold  them  there  for  two  or  three  seconds.  Then 
he  carries  them  down  to  the  sides  and  front  of  the  chest,  firmly 
compress'ng  it  by  throwing  his  weight  upon  them.  After  two  or 
three  seconds  the  arms  are  again  carried  above  the  head  and  the 
same  manoeuvre  is  repeated,  at  the  rate  of  fifteen  or  sixteen 
times  per  minute.  Ai  the  same  time  the  tongue  must  be  drawn 
out  to  free  the  throat.  This  manipulation  stimulates  respiration 
in  the  following  manner,  viz  :  When  the  arms  are  extended  over 
the  head,  the  chest  walls  are  expanded,  just  as  an  inspiration,  and 
if  he  throat  is  clear  the  air  will  rush  into  the  lungs.  When  the 
arms  are  brought  down  to  the  sides  of  the  chest,  compressing  it, 
the  air  is  expelled,  just  as  in  expiration. 


Oxygen  Cylinder  and  Appliances. > 


This  is  the  most  convenient  and  reliable  manner  of  inducing 
artificial  respiration  It  is  known  as  Sylvester's  method.  The 
operator  must,  however,  appreciate  the  fact  that  this  manipula- 
tion must  be  executed  with  methodical  deliberation  yisX.  as  de- 
scribed and  never  hurriedly  nor  half-heartedly.  To  grasp  the 
arms  and  move  them  rapidly  up  and  down  like  a  pump  handle 
is  both  absurd  and  absolutely  useless. 

In  addition  to  this,  if  an  assistant  be  at  hand,  the  tongue,  held 
by  a  cloth  or  handkerchief  to  prevent  slipping,  should  be  seized 
and  drawn  forcibly  out  during  the  act  of  inspiration  or  when  the 
arms  are  extended  ai?yve  the  head,  and  when  the  chest  is  com- 


pressed it  may  be  allowed  to  recede.  This  rhythmical  trar  tion 
upon  the  tongue  is  in  itself  an  excellent  stimulant  of  respiration. 
It  acts  not  only  by  freeing  the  throat  of  the  tongue,  which  may 
fall  back  and  obstruct  breathing,  but  also  by  reflex  irritation, 
through  the  fraenum  or  biidle  under  the  tongue  being  drawn 
forcibly  against  the  lower  teeth. 

Should  these  efforts  fail  to  elicit  any  response  or  arouse  any 
signs  of  life,  recourse  may  be  haa  to  anoihei  method  of  stimula- 
tion by  exciting  the  dormant  nerve  centres.  This  should,  how- 
ever, be  reserved  for  the  physician,  who  should  always  be  sum- 
moned when  it  is  possible  to  get  one,  or  should  be  made  use  of 
only  by  one  who  realizes  the  injury  that  maybe  done  if  it  is  care- 
lessly practiced.  Still,  when  the  necessity  is  great  and  other 
means  have  been  exhausted,  some  ri  k  is  allowable. 


An  Improvised  Mouthi'Iece. 


I  refer  to  forcible  stretching  of  the  sphincter  muscle  control- 
ing  the  lectum  or  lower  bowel.  It  is  well  known  to  physicians 
that  this  muscle  is  the  last  poition  of  the  body  to  lose  its  sensi- 
bility and  that  by  irritating  it  by  forcibly  stretching,  a  gasp  will 
often  be  elicited  from  one  actually  moribund. 

The  method  of  procedure  is  this  : 

Turning  the  patient  on  the  side,  the  index  finger  or  thumb  is 
inserted  into  the  rectum  and  the  muscle,  which,  if  sensible,  will 
be  felt  to  resist,  should  be  forcibly  and  suddenly  drawn  back- 
wards, towards  the  spine.  Care  must  be  taken  not  to  introduce 
the  finger  roughly,  or  to  use  sufficient  force  to  lacerate  or  wound 
the  parts. 

Having  obtained  one  gasp,  artificial  respiration  should  be  con- 
tinued and  a  repetition  of  the  proceeding  should  be  reserved  un- 
til respiration  again  fa'ls.  In  some  instances,  however,  it  may 
be  necessary  to  repeat  this  with  every  effort  at  inducing  inspira- 
tion, that  is,  every  time  the  arms  are  extended  over  the  head. 
The  subject  then  being  on  the  back,  the  knees  are  drawn  up- 
wards to  facilitate  access  to  the  rectum. 

If  the  accident  occurs  in  a  city  or  large  town,  oxygen,  which 
may  be  obtained  at  every  drug  store  may  be  used.  This  is  a 
powerful  stimulant  to  the  heart  if  it  can  be  made  to  enter  the 
lungs. 

This  gas  comes  in  cylinders  furnished  with  a  stop-cock  and 
tubes  and  bottle,  which  latter  is  to  be  half  filled  with  water 
through  which  the  gas  passes  when  turned  on.  [.See  figures.]  If 
a  cone  or  mouth-piece  is  not  fLirnished  with  the  apparatus,  one 
can  be  hastily  improvised  from  a  piece  of  stiff  paper  and  attached 
by  a  string  to  the  ordinary  mouth-piece.  To  use  the  oxygen, 
place  the  cone  over  the  patient's  face  and  turn  on  the  s-top-cock 
until  the.  gas  is  seen  to  bubble  freely  through  the  water  in  the 
bottle.  Efforts  at  artificial  respiration  should  be  kept  up  while 
the  gas  is  being  administered  to  favor  its  entrance  into  the 
lungs. 

The  use  of  electricity  to  re-awaken  the  heart  and  lungs  to  ac- 
tion offers  another  auxiliary  to  the  resuscitation  process,  but  im- 
plies the  skilled  employment  of  special  electrical  apparatus 
purely  within  the  possession  of  the  physician,  who  naturallly 
does  not  require  instruction. 

When  I  was  requested  by  the  editors  of  The  Electrical  World 
to  contribute  this  article  I  gladly  accepted  because  : 

(1)  I  am  convinced  that  many  who  have  died  in  consequence 
ot  electrical  shocks  might  have  been  saved  if  those  at  hand  had 
been  properly  instructed  in  the  methods  of  reviving  suspended 
animation,  and, 

(2)  I  . hope  all  electrical  companies  will  be  impressed  with  the 
importance  of  having  their  linemen  and  other  employees  en- 
gaged in  the  vicinity  of  dangerous  currents,  so  instructed  ami 
trained  that  without  delay  methods  of  resuscitation  can  at  once 
be  instituted. 

Thus  the  giant  electricity  will  more  surely  become  man's  ser- 
vant, a  faithful  and  ever  obedient  one,  instead  of  as  now,  occasion- 
ally, through  man's  carelessness,  his  slayer.—  Electrical  World, 
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Merrill,  Secretary. 

Berlin  Branch  No.  9.— Meets  2nd  and  4th  Saturday  each  month  at 
8  p.  m.    W.  J.  Rhodes,  President ;  G.  Steinmetz,  Secretary,  Berlin  Ont. 

Kingston  Branch  No.  10. — Meets  ist  and  3rd  Tuesday  in  each  month 
in  Fraser  Hall,  King  Street,  at  8  p.m.  J.  Devlm,  President ;  A.  Strong, 
Secretary. 

Winnipeg  Branch  No.  11. — President,  Chas.  E.  Robertson;  Recording 
Secretary,  L.  Brandon  ;  Financial  Secretary,  Arthur  Harper. 

Kincardine  Branch  No,  12. — Meets  every  Tuesday  at  8  o'clock,  in  the 
Engineer's  Hall,  Waterworks.   President,  Jos.  Walker  ;  Secretary,  A.  Scott. 

Wiarton  Branc  h  No.  13. — President,  Wm.  Craddock  ;  Rec.  Secre- 
tary, Ed.  Dunham. 

Peterborough  Branch  No.  14.  — Meets  2nd  and  4th  Wednesday  in 
each  month.  .S.  Potter,  President;  C.  Robison,  Vice-President;  W. 
Sharp,  engineer  steam  laundry,,  Charlotte  Street,  Secretary. 

Brockville  Branch  No.  15. — W.  F.  Chapman,  President;  James 
.■\itkens.  Secretary. 

Cari.eton  Place  Branch  No.  16.— W.  H.  Routh,  President;  A.  M. 
Schofield,  Secielary. 
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board  of  examiners. 
President,  A.  E.  Edkins,  -  139  Borden  St.,  Toronto. 

Vice-President,  R.  DICKINSON,  -  Electric  Light  Co.,  Hamilton. 
Registrar,  A.  M.  WiCKENS,       -  -     280  Berkeley  st. ,  Toronto. 

Treasurer,  R.  Mackie,       -  -  28  Napier  st. ,  Hamilton. 

Solicitor,  J.  A.  McAndrews,  -  Toronto. 

Toronto— A.  E.  Edkin=,  A.  M.  Wickens,  E.  J.  Phillips,  F.  Donaldson. 

Hamilton — P.  Stott,  R.  Mackie,  R.  Dickinson. 

Peterboro' — S.  Potter,  care  General  Electric  Co. 

Brantford — A.  Ames,  care  Patterson  &  Sons. 

Kingston — J.  Devlin  (Chief  Engineer  Penetentiary),  I.  Campbell. 

London— F.  Mitchell. 

Information  regarding  examinations  will  be  furnished  on  application  to 
I  any  member  of  the  Board. 


They  have  their  exits  and  their  entrances.  Exit  the  elec-lric 
fan — enter  the  electric  heater. 


Of  the  12,000  miles  of  street  railway  lines  in  the  United  States 
and  Canada,  about  7,200  miles  are  operated  by  electricity. 

It  is  understood  that  the  Royal  Electric  Co.,  of  Montreal, 
have  made  arrangements  with  the  Stanley  Electric  Mfg.  Co.,  of 
Pittsfield,  Mass.,  to  manufacture  their  apparatus  in  Canada  under 
royalty.  The  Royal  Electric  Company  have  issued  new  bonds 
to  upwards  of  half  a  million  dollars.  The  money  received  from 
this  source  will,  it  is  understood,  be  laid  out  in  improvements  to 
manufacturing  plant  and  buildings.  The  company  some  years 
ago,  started  out  to  invent  and  manufacture  apparatus  on  original 
lines.  This  policy  is  understood  to  have  involved  them  in 
financial  loss.  The  present  arrangement,  under  which  they  will 
manufacture  apparatus  that  has  been  well  tested,  will  undoubtedly 
prove  to  be  a  less  troublesome  and  in  every  way  more  satis- 
factory and  profitable  one,  especially  if  accompanied  by  up-to-date 
methods  in  business  management. 


In  the  case  of  the  recent  explosion  of  a  boiler  in  a  saw  mill 
neai  Orangeville,  Ont.,  which  resulted  in  the  death  of  two  per- 
sons and  in  serious  injury  to  others,  the  factory  inspector  for  the 
district  was  obliged  to  consult  the  government  before  ordering 
an  investigation,  as  under  the  Factory  Act  he  was  not  authorized 
to  hold  an  investigation  unless  there  were  at  least  six  employees 
in  the  mill.  In  this  particulai  case  the  employees  numbered 
only  five.  As  it  is  in  the  smaller  mills  and  factories  that  the 
greater  number  of  such  accidents  happen,  owing  to  the  em- 
ployment of  incompetent  workmen  and  the  neglect  of  proper 
safeguards,  it  would  seem  to  be  desirable  that  the  Legislature  at 
its  approaching  session  should  consider  the  advisability  of 
amending  the  Factory  Act  in  such  a  manner  as  to  bring  within 
its  provisions  the  smaller  mills  and  factories. 
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At  a  meeting  of  the  Executive  Committee  of  the  Canadian 
Electiical  Association  held  a  few  days  ago,  twenty-five  new 
members  were  elected.  This  must  be  regarded  as  a  gratifying 
rate  of  progress.  Each  member  of  the  Association  has  been 
asked  to  secure  at  least  one  new  member  during  the  present 
year.  If  this  is  done,  the  Association  will  become,  what  it  ought 
to  become,  one  of  the  largest  and  most  influential  organizations 
on  the  continent.  Mr.  Dunstan,  the  newly-elected  President,  is 
manifesting  the  deepest  interest  in  the  advancement  of  the  As- 
sociation. It  is  to  be  hoped  that  his  enthusiasm  will  be  copied 
by  every  officer  and  member. 


Prices  in  certain  lines  of  manufactured  products,  have  de- 
creased fully  fifty  per  cent,  within  the  last  ten  years.  If  the  manu- 
facturers of  these  products  had  been  told  in  the  previous  decade 
the  price  at  which  they  would  be  obliged  to  sell  in  the  present 
day,  they  would  have  seen  nothmg  but  ruin  staring  them  in  the 
face,  and  in  many  cases  would  no  doubt  have  gone  into  othei 
lines  of  business.  But  the  result  has  not  proved  to  be  so  disas- 
trous as  in  that  day  must  have  seemed  certain.  Increased  com- 
petition, followed  by  lowering  of  prices,  has  been  accompanied 
by  improvements  in  manufacturing  processes,  by  means  of  which 
the  cost  of  production  has  been  largely  reduced.  The  electric 
light  has  performed  valuable  service  in  this  direction.  By  its 
use  it  is  possible  to  operate  a  manufactory  as  perfectly  by  night 
as  by  day,  and  by  running  twenty  hours  instead  of  ten,  the  out- 
put of  many  factories  has  been  doubled,  and  the  larger  pro- 
duction has  enabled  the  owners  to  sell  at  a  closer  margin  of 
profit. 


The  Hamilton,  Grimsby  and  Beamsville  Electric  Railway  is 
the  first  of  the  Canadian  electric  suburban  lines,  so  far  as  we 
are  aware,  to  be  operated  by  steam  railroad  methods.  The 
company  employ  a  train  despatcher,  and  issue  tickets  from  point 
to  point  on  the  line,  which  are  collected  and  punched  by  the 
conductors.  Under  this  system  the  passenger  simply  pays  for 
the  distance  he  wishes  to  travel,  and  not  a  fixed  rate  regardless 
of  distance,  as  heretofore  has  been  the  rule  on  most  lines  of  this 
character.  The  system  is  said  to  work  most  satisfactorily,  and 
the  road  has  already  developed  such  an  amount  of  business  that 
the  necessity  for  a  double  track  and  second  power  station  at 
Grimsby  is  forcing  itself  on  the  attention  of  the  directors.  The 
fact  that  the  methods  ot  operation  employed  by  steam  railroads 
have  been  found  to  be  necessary  for  electric  suburban  roads, 
is  another  proof  of  the  contention  made  in  our  article  last  month 
regarding  the  duty  on  steel  rails,  that  the  suburban  electric 
roads  are  not  street  railways,  but  railroads  to  all  intents  and 
purposes. 

The  Dominion  Government  is  called  upon  by  some  of  the 
admirers  of  protection  to  encourage  the  manufacture  in  Canada 
of  steel  rails,  by  putting  a  stiff  duty  on  rails  imported  from  abroad* 
So  far  as  rails  for  use  in  the  construction  of  electric  railroads  are 
concerned,  this  has  already  been  done.  Steel  rails  imported  for 
this  purpose  must  pay  a  duty  of  30  per  cent.,  which  in  our  opin- 
ion ought  to  be  encouragement  enoiit;h.  If  the  government  is 
determined  to  maintain  the  present  duty  on  rails  for  electric  rail- 
road purposes,  consistency  demands  that  it  should  lose  no  time 
in  imposing  a  like  duty  on  rails  for  use  on  steam  railroads.  As 
was  shown  in  our  article  on  the  subject  last  month,  there  is  at 
present  a  distinction  made  where  there  does  not  exist  a  differ- 
ence. If  the  imposing  of  30  percent,  on  steel  rails  for  all  pur- 
poses, would  lead  to  the  manufacture  of  rails  in  Canada,  we 
presume  the  electric  companies  would  be  willing  to  bear  their 
share  of  the  burden  for  a  limited  time — say  ten  years — which 
should  be  sufficient  to  place  the  home  manufacturers  in  position 
to  compete  with  those  abroad,  as  the  Americans  are  now  doing. 
If  a  steel  rail  industry  cannot  be  established  in  Canada,  under  a 
protective  duty  of  thirty  percent.,  it  should  be  concluded  that 
the  conditions  for  cheap  production  are  here  lacking,  or  that  our 
manufacturers  do  not  possess  the  requisite  knowledge  of  the 
economics  of  the  business.  Whatever  policy  the  government 
may  deem  to  be  the  proper  one,  should  be  announced  at  as 
early  a  date  as  possible,  in  order  that  the  development  of  electric 
railways  in  Canada,  which  has  so  promisingly  set  in,  may  not 
be  retarded;  and  above  all,  whatever  the  policy  may  be,  let  it  be 
a.  consistent  one. 


Ai.i,  honest  business  men  will  read  with  pleasure  Judge 
MacDougall's  commendation  on  the  upright  course  pursued  by 
the  Toronto  Electric  Light  Co.,  under  trying  circumstances, 
when  a  most  important  contract  was  at  stake.  These  bribe 
takers,  influence  sellers,  and  trust  breaking  commission  receivers, 
are  the  pest  of  honest  business.  It  is  the  special  evil  of  all  such 
dishonest  and  underhand  methods  of  doing  business  that  they 
doubly  tend  to  make  impossible  any  straightforward  sale  of 
goods  on  their  merits  alone.  A  sale  effected  by  disreputable  or 
dishonest  means,  is  not  only  an  increase  of  business  to  those 
dealers  who  will  use  such  means,  but  it  is  at  the  same  time  a 
loss  of  business  to  some  upright  dealer.  Every  honest  business 
man  who  wishes  to  prosper  honestly  is  concerned  in  withstand- 
ing corrupt  or  underhand  approaches,  and  owes  thanks  to  all 
others  who  do  the  same. 


Jud{;e  MacDougall's  interim  report  on  the  investigation  con- 
cerning the  electric  lighting  contract,  more  than  bears  out  the 
position  taken  by  the  Canadian  Electricai.  News.  From 
the  beginning  of  the  municipal  electric  plant  controversy  we 
have  uniformly  contended  that  the  crucial  point  in  the  question 
at  issue  is  the  unfitness  of  our  municipal  institutions  to  be  in- 
trusted with  the  control  of  any  industrial  department.  With  the 
possibility  of  jobbery  in  letting  contracts  for  supplies,  the  proba- 
bility of  favoritism  and  political  influence  in  making  appointments, 
and  the  certainty  of  slackness  in  control  of  details,  the  futility 
of  all  estimates  of  running  expenses  under  municipal  ownership 
should  be  manifest.  These  evils  are  sufficient  to  condemn  any 
such  project,  but  added  to  these  there  must  now  be  taken  into 
account  a  form  of  corruption  graver  than  mere  jobbery,  namely, 
direct  bribery  and  the  sale  of  votes  for  money.  Judge  Mac- 
Dougall's report  finds  at  least  one  Toronto  alderm.an  guilty  of 
soliciting  a  bribe  for  his  vote. 


That  prejudice  dies  hard  even  in  this  age  of  newspapers  and 
modern  improvements  is  seen  in  the  objection  taken  by  the 
farmers  of  Waterloo  county  against  the  building  of  an  electric 
road  in  that  locality,  because  the  scheme  would  do  away,  in  a 
great  measure,  with  horses,  and  the  latter  would,  consequently, 
depreciate  in  value.  Everyone  knows  the  trouble  encountered 
when  the  spinning-jenny,  the  sewing  machine,  and  the  agricultural 
improvements  of  recent  years  were  first  introduced.  All  these 
had  to  run  the  gauntlet  of  prejudice  and  narrow  minded  criti- 
cism, and  their  history  ought  to  prove  to  anyone  who  thinks  or 
observes  that  the  wheels  of  progress  cannot  be  blocked  in  any 
such  manner  as  this.  When  Stephenson  was  asked  what  was 
to  become  of  the  cow  when  steam  became  the  propelling  power 
with  railroads,  and  the  risk  of  slaughtering  cattle  in  this  manner 
increased,  he  simply  answered  that  it  was  so  much  the 
worse  for  the  cow.  All  men  with  a  spark  of  humanity  in  their 
breasts  love  the  horse,  and  frorr  an  economic  standpoint  know 
how  much  this  noble  animal  has  done  to  advance  the  best  in- 
terests of  city  and  country.  He  will  still  have  his  place  in  the 
commercial  economy  of  the  age,  but  let  the  farmers  near  Berlin 
and  Preston  make  up  their  minds  that  it  will  be  unsafe  for  him 
or  them  to  run  up  against  an  electric  motor.  Agricultural  com- 
munities have  been  immeasurably  benefited  by  the  opportunities 
the  railroads  have  given  them  to  carry  the  produce  of  their 
farms,  not  only  conveniently  to  the  adjoining  market  places,  but 
to  get  this  produce  forwarded  to  the  uttermost  marts  of  the 
earth.  The  electric  road  is  simply  going  to  further  their  inter- 
ests along  these  lines.  Besides  our  good  friend  Rustic  will  be  a 
more  intelligent  farmer,  as  he  manages  to  get  away  occasionally 
from  his  hay  forks  and  threshers  and  learns  something  of  the 
big  world  around  him. 


In  the  suit  for  damages  brought  against  the  Toronto  Electric 
Light  Co.,  the  Holmes  Protection  Co.  and  the  Bell  Telephone 
Co.,  of  Toronto,  by  a  lady  who  suffered  injury  by  coming  in  con- 
tact with  an  electric  wire  dangling  in  the  street,  a  Mr.  Cross,  desig- 
nated as  "Electrician  of  the  Cooper  Institute,  New  York,"  was 
called  to  give  expert  testimony  on  behalf  of  the  plaintiff.  Mr. 
Cross  is  reported  to  have  condemned  in  no  uncertain  terms,  the 
character  of  the  insulation  employed  in  Toronto.  For  the  purpose 
of  testing  the  right  of  the  witness  to  pose  as  an  expert,  a  lineman 
of  one  of  the  defendant  companies  was  despatched  to  pi  ocure  a 
piece  of  wire  from  the  scene  of  the  accident.    This  piece  of 
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wire,  with  two  pieces  of  new  wire,  was  submitted  to  Mr.  Cross 
for  his  opinion  as  to  the  character  of  the  insulation.  After  hav- 
ing critically  examined  the  three  samples  of  wire,  the  witness  is 
reported  to  have  stated  thai  they  were  all  of  good  quality,  and 
on  being  asked  which  of  the  three  in  his  opinion  was  the  best, 
he  selected  the  sample  taken  from  the  scene  of  the  accident. 
This  demonstration  of  ignorance  led  to  enquiries  being  made 
concerning  this  so-called  expert.  The  result  is,  that  he  is  de- 
clared to  be  imknown  to  the  authorities  of  Cooper  Institute,  and 
so  far  as  known,  has  held  no  position  of  importance  which 
would  entitle  him  to  regard  himself,  or  to  be  regarded  by  others, 
as  an  authority  on  electrical  matters.  It  is  due  to  the  reputation" 
of  the  local  electrical  companies,  as  well  as  to  the  public  welfare, 
that  we  should  protest  against  the  statements  which  have  been 
made  by  this  self-styled  "electrical  expert,"  and  which  have 
been  made  the  text  for  alarmist  articles  in  the  insurance  and 
other  papers.  We  would  call  attention  to  the  fact  that  in  the 
case  in  question.  Judge  McDougall  had  no  fault  to  find  with 
the  character  of  the  insulation. 


A  STATION  load  curve  is  drawn  by  plotting  the  load  (in 
amperes,  horse  power  or  kilowatts)  measured  by  vertical  lines 
opposite  the  hours  measured  on  a  horizontal  line.  It  is  very 
easily  done,  and  however  small  a  central  station  may  be,  it's 
load  curve  should  always  be  plotted  from  time  to  time.  Although 
the  manager  knows  in  a  general  way,  how  the  load  varies  at 
different  hours  during  the  daily  running  time,  and  at  different 
seasons  of  the  year,  he  can  have  no  such  clear  knowledge  of 
the  variation  as  a  plotted  curve  will  give  him  ;  and  nothing  can 
bring  home  to  him  so  forcibly  the  possibilities  of  improvement. 
The  area  between  the  load  curve  and  the  horizontal  line,  whose 
length  is  the  daily  running  lime,  is  the  actual  daily  output  of 
his  station.  The  area  of  the  rectangle  whose  base  is  the  same 
line  and  whose  height  is  the  full  load  capacity  of  his  plant,  is 
the  possible  daily  output  of  the  same  plant.  And  when  these 
are  reduced  to  figures  there  will  be  few  managers  who  will  not 
be  surprised  at  the  small  percentage  the  actual  is  of  the  possible 
output.  "  Load  factor"  is  the  convenient  term  which  has  been 
introduced  to  express  this  percentage,  and  a  load  factor  of  40% 
is  rare  ;  20%  is  more  like  the  average  results.  Take  for  instance 
a  load  factor  of  25%,  with  a  station  which  pays  6%  dividends. 
This  means,  that  with  one  quarter  its  greatest  possible  output, 
the  investment  is  earning  the  whole  of  its  interest  in  addition  to 
the  running  expenses  and  depreciation,  due  to  the  actual  output. 
Consequently,  if  additional  load  can  be  added  to  the  same  plant, 
any  excess  of  income  from  it,  over  the  entire  running  expense 
and  depreciation  due  to  it,  is  so  much  net  profit.  For  special 
services  limited  to  the  slack  hours,  the  station  can  profitably 
make  special  prices.  With  the  load  curve  before  his  eyes,  show- 
ing plainly  and  definitely  the  hollows  to  be  filled  up  and  the  low 
levels  to  be  raised,  the  manager  can  best  apply  his  local  know- 
ledge of  his  customers  and  possible  customers,  to  devising  plans 
for  ineeting  their  needs  without  increasing  his  plant — plans 
increasing  his  customers  or  their  profits,  and  showing  to  his 
own  satisfaction  on  his  annual  balance  sheet. 


What  may  almost  be  called  the  distinguishing  characteristic 
of  the  electric  railway  as  compared  with  its  competitors,  steam 
railroads  on  the  one  side  and  horse  railroads  on  the  other,  is  its 
ability  to  give  with  economy  a  service  both  rapid  and  frequent. 
With  the  same  frequency  as  horse  cats,  the  superior  speed  of 
electric  cars  induces  greatly  increased  travel  in  towns,  whilst  on 
suburban  lines  running  at  somewhat  less  speed  than  competing 
steam  roads,  traffic  flows  to  the  electric  and  is  built  up  by  it, 
owing  to  the  more  frequent  service  given  by  the  latter.  Suburban 
electric  service  is  most  economical  as  well  as  most  convenient 
when  it  is  diffused  over  the  day,  whilst  for  economical  steam 
service  the  traffic  must  be  concentrated  into  the  larger  and  con- 
sequently more  infrequent  units  which  have  much  less  tendency 
to  promote  increased  travel.  But  this  characteristic  has  appli- 
cations to  other  uses  besides  passenger  traffic,  though  from  the 
force  of  custom  such  uses  are  not  readily  discerned  by  the  gen- 
eral public,  and  indeed  do  not  always  at  once  strike  those  whom 
they  specially  concern.  An  instance  in  point  is  the  v/atering  of 
the  track  allowance  in  summer  by  electric  tank  cars,  as  was  done 
last  summer  in  Toronto,  Vtetter  and  at  less  cost  than  by  watering 


carls.  Another  and  much  more  important  application  is  to  local 
mail  service.  The  carriage  of  mail  matter  from  the  post  office 
10  the  railway  station,  as  is  done  by  the  electric  street  railway  in 
Ottawa,  is  only  a  small  part  of  such  service.  In  the  United 
States  the  post  office  authorities  have  given  the  subject  much 
attention,  and  Sir  Adolphe  Caron,  postmaster-general,  recently 
inspected  the  system  in  use  at  Brooklyn  where  the  application  of 
trolley  cars  to  mail  service  has  been  carried  further  than  in  any 
other  place.  Besides  carriage  of  mails  to  and  from  trains,  from 
main  post  office  to  branches,  and  direct  interchange  between 
branches  instead  of  through  main  post  office  ;  carrier  delivery  is 
quickened  by  a  car  which,  running  on  schedule  time,  takes  out  car- 
riers' bags,  sorted  for  distribuiion,  and  delivei  s  them  to  the  men 
on  their  beats,  receiving  from  them  letter  b(i\  i.ollections.  For 
suburban  service  a  car,  with  a  compartmen.  fitted  up  like  a 
regular  mail  car,  carries  a  mail  clerk,  who  receives,  sorts  and 
delivers  letters  between  post  offices  en  route.  Enough  has  been 
said  to  show  the  value  of  this  use  of  electric  cars,  which  will  no 
doubt  be  extended  as  time  goes  on.  As  suburban  roads  are  ex- 
tended, improved  mail  service  by  them  will  l  e  :i  great  boon.  At 
present  a  post  office  seven  or  eight  miles  from  a  large  town  may 
easily  have  poorer  mail  communication  with  it  than  Toronto  has 
with  Montreal. 


The  reappearance  of  the  Auer  or  Welsbach  gas  burner,  and 
the  vigorous  way  in  which  it  is  being  pushed  into  use,  lender  it 
a  matter  of  interest  to  all  concerned  in  electric  lighting,  and  es- 
pecially to  those  incandescent  plants  which  have  gas  competi- 
tion. The  standard  of  perfect  light  is  sunlight,  and  the  ideal 
artificial  light  to  be  aimed  at  is  the  nearest  possible  approach  to 
this  standard  of  white  light.  The  ordinary  gas  jet,  oil  lamps  and 
incandescent  electric  lamps  fail  of  this  standard  through  the  pre- 
dominance of  the  yellow  rays  in  their  spectra.  The  arc  light 
has  the  brilliancy  which  the  incandescent  light  lacks,  a  brilli- 
ancy due  to  the  extension  of  its  spectrum  well  into  the  violet 
region,  but  unfortunately  the  violet  rays  are  disproportionately 
powerful,  with  the  result  of  giving  not  a  white,  but  a  bluish  white 
light.  The  Auer  light  has  something  of  the  brilliancy  lacking 
in  incandescent  lights,  though  not  so  much  so  as  the  arc  light, 
but  it  has  also  a  predominance  of  green  rays,  making  it  a  green- 
ish white  light,  with  the  usual  rather  ghastly  effect  which  is  in- 
separable from  green  light.  Inquiries  from  users  of  the  Auer 
light  show  that  one  of  these  burners,  whose  annual  cost  for  gas 
is  the  same  as  the  annual  current  cost  of  an  incandescent  lamp, 
gives  much  more  light  than  an  incandescent  lamp  ;  but  has  off- 
setting disadvantages.  It  is  a  gas  light  with  all  the  disadvan- 
tages of  gas,  and  a  few  more  added  on  its  own  account.  It 
gives  out  heat,  consumes  oxygen,  and  produces  carbonic  gases 
and  sulphurous  fumes  like  any  other  gas  jet.  It  requires  the 
use  of  matches;  each  burner  must  be  lit  separately  and  the 
globes  or  glass  chimneys  must  be  kept  clean.  The  cones  or 
mantles  are  frail  ;  their  life  is  reported  to  be  about  700  hours. 
They  are  renewed  annually  free  of  cost,  but  if  broken  or  burnt 
out  in  less  time  they  cost  foi  renewal  twice  the  present  price  of 
incandescent  lamps.  It  cannot  be  said  that  the  color  of  the 
light  is  popular,  and  some  reports  state  that  long  before  the 
mantles  are  burnt  out,  the  bright  greenish  white  light  of  the  new- 
mantles  becomes  very  much  less  bright  and  very  much  more 
green.  This  last  defect,  if  true,  may  perhaps  be  got  rid  of  by 
improved  manufacture,  and  policy  may  dictate  free  renewals. 
But  giving  the  Auer  light  the  benefit  of  every  doubt,  what  re- 
mains ?  A  cheaper  but  rather  more  troublesome  gas  light,  of  a 
not  pleasant  color,  and  too  glaring  for  agreeable  use  in  offices  or 
dwellings.  It  iS  not  easy  to  see  that  there  is  anything  in  this  to 
send  electric  light  stocks  tumbling.  Incandescent  lamps,  clearer 
than  gas  jets  and  no  brighter,  forced  themselves  into  use  in  the 
face  of  established  gas  lights.  The  fair  inference  is  that  their 
use  is  largely  based  on  other  qualities  than  brightness  and 
cheapness,  and  these  qualities  are  not  infringed  by  the  new  gas 
burner.  If  the  Auer  light  is  deserving,  and  has  its  sphere,  it 
will  find  it  ;  but  it  does  not  seem  likely  that  this  sphere  will  much 
if  at  all  overlap  the  legitimate  sphere  of  the  incandescent  light. 
If  they  do  seem  to  come  into  competition,  it  will  probably  be  in 
that  no-man's-land  which  lies  between  the  ordinary  incandescent 
and  the  ordinary  arc  light,  and  a  very  promising  electric  claim- 
ant for  this  poorly  occupied  territory  is  coming  to  the  front  in 
the  form  of  the  small  arc  or  subdivided  arc,   In  the  meantime 
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the  present  Auer  light  is  something  new  to  the  public  ;  doubtless 
many  people  will  try  it,  doubless  also  many  of  them  will  discard 
it  ;  and  during  this  trial  stage  it  behooves  the  electric  light  com- 
panies to  see  that  they  do  not  lay  their  light  open  to  just  criticism 
by  poor  regulation,  low  pressure,  or  worn  out  and  blackened 
lamps.  The  Auer  light  is  not  a  recent  thing  ;  it  has  been  more 
or  less  in  the  field  for  some  years  ;  the  present  form  is  presum- 
ably an  unprovement,  and  its  present  use  is  greater  than  ever  be- 
fore, but  some  months  must  elapse  before  anyone  can  judge 
whether  it  is  here  to  stay  or  whether  this  is  merely  a  boom.  In 
the  meantime  let  the  electric  light  companies  "keep  their  pow 
der  dry,"  by  carefully  maintaining  the  quality  of  the  light  they 
furnish.   

THE  ONLOOKER. 

"  A  fortune  is  in  store  for  the  man,"  said  W.  E.  Davis,  electri- 
cal engineer  of  the  Toronto  Street  Railway  Co.,  "who  will 
invent  a  trolley  wheel  that  will  give  satisfaction  to  street  railway 
companies."  At  the  time  Mr.  Davis  made  this  remark  the 
conversation  was  interrupted  by  the  entrance  of  a  workman 
from  the  shops,  who  was  endeavoring  to  overcome  some  of  the 
difficulties  resultmg  in  loss  of  power  sustained  by  the  present 
trolley  wheels.  The  remark  was  made  that  there  was,  perhaps, 
not  another  electric  road  in  the  country  that  lost  as  much  power 
in  this  manner  as  the  Toronto  Company.  The  Onlooker  asked 
for  an  explanation,  and  Mr.  Davis  was  disposed  to  credit  a  good 
deal  of  the  trouble  to  the  style  of  rails  that  were  in  use  in 
Toronto.  He  said  :  "  You  notice  the  frequent  flashing  out  of 
light  that  one  will  see  at  night  as  a  car  proceeds  along  the 
road.  This  is  due  to  the  kind  of  rails  in  use,  causing  unevenness 
and  jumping,  and  especially  is  this  the  case  using  trailers  to  the 
extent  that  we  do  on  the  system  here.  However,  this  is  the 
only  rail  that  has  met  the  requirements  of  the  city  engineer  and 
the  company  will  have  to  do  the  best  it  can  under  the  circum- 
stances." The  Onlooker  asked  Mr.  Davis  if  it  was  the  intention 
to  heat  the  cars  this  year  with  electricity,  and  he  answered  with 
an  emphatic  "  No."  The  cost,  as  compared  with  the  use  of 
stoves  was  altogether  too  heavy.  It  would  require  about  400 
horse  powei,  said  Mr.  Davis,  to  satisfactorily  heat  the  cars  by 
electricity  and  there  would  be  no  money  in  that.  Noticing  in 
the  works  near  by  the  remains  of  an  old  guard  for  preventing 
accidents,  the  Onlooker  enquired  if  the  company  had  got  at 
anything  satisfactory  in  that  direction.  "There  is  just  this 
about  it,"  replied  Mr.  Davis,  "we  are  now  using  a  guard  that 
meets  with  the  approval  of  the  city  engineer,  though  probably  a 
score  of  different  guards  have  been  submitted  to  us  for  trial. 
The  one  in  use  is  the  same  as  is  being  used  in  Buffalo."  It  is 
most  necessary  that  every  precaution  should  be  taken  against 
loss  of  life  through  the  rapid  transit  system  in  use  to-day  in 
nearly  all  large  cities.  But  the  more  complete  solution  would 
seem  to  be  outside  of  anything  as  imperfect  as  a  guard  in  front 
of  the  motor.  Perhaps  the  electric  brake,  fully  described  in  the 
paper  by  .Mr.  Elmer  A.  .S perry,  of  Cleveland,  and  read  before 
the  recent  meeting  of  the  Canadian  Electrical  Association  is 
destined  more  completely  to  meet  this  necessity  than  any  other 
scheme.  Mr.  Sperry  has  succeeded  in  bringing  the  electric  brake 
to  a  high  degree  of  practicability,  and  it  does  not  need  much 
observation  or  thought  to  recognize  that  where  accidents  occur 
on  electric  roads  these  are  due  to  the  fact,  usually,  that  the  speed 
of  the  car  has  not  been  more  quickly  arrested.  Mr.  Sperry's 
patent  combines  the  two  methods  of  braking  by  converting 
the  car  motor  into  a  dynamo,  and  by  utilizing  the  current 
as  an  intermediary  for  the  generation  of  magnetisni  to  operate 
the  magnet,  and  applying  them  together  simultaneouslv. 

X       X       X  X 

In  the  field  of  practical  electricity,  one  hears  less,  perhaps, 
of  development  in  telephonic  affairs  than  in  some  other  branches 
ot  the  science.  Touching  on  this  matter  in  conversation  with 
Mr.  K.  J.  Dunstan,  manager  at  Toronto  for  the  Bell  Telephone 
Co.,  and  the  genial  president  of  the  Canadian  Electrical  Asso- 
ciation, this  gentleman  remarked  to  the  Onlooker  :  "  It  would 
be  a  mistake  to  judge  from  this  fact  that  no  progress  was  being 
made  in  this  department  of  electrical  science.  We  go  on  our 
way  quietly,  giving  apparently  satisfactory  service  to  the  public, 
but  I  question  if  in  any  other  field  greater  advances  are  being 
made  than  in  handling  the  telephone  business.  Constant  im- 
provement in  all  the  details  of  the  business  is  the  order  of  the 
day,  and  it  can  be  understood  that  in  a  work  like  ours  where  the 
smallest  details  are  of  great  importance,  where,  in  fact,  in  the 
matter  of  time,  we  count  by  seconds  and  the  fraction  of  a  second 
is  an  item  of  importance,  marked  development  may  take  place 
and  yet  only  those  who  are  closely  watching  the  work  will  real- 
ize the  fact.  I  might,  for  the  moment,  refer  to  the  new  switch 
board  that  is  being  placed  in  the  Exchange  at  Toronto,  and  tD 
which  the  Electrical  News  has  alreaay  made  some  reference. 
Just  take  the  case  of  the  automatic  drop  that  will  be  a  feature  of 
the  new  switch  board.  It  will  prove  a  saving  of  time  and  labor 
in  the  handling  of  the  business  of  this  Exchange  that  will  mat- 
erially help  operations  at  this  end  of  the  'phone,  as  well  as  each 
individual  subscriber."  The  Onlooker,  however,  will  not  draw 
further  by  way  of  illustration  on  the  new  switchboard,  as  when 
it  is  fully  completed,  which  will  be  shortly,  a  description  in  detail, 


which  will,  no  doubt,  be  interesting  to  readers,  will  be  given  in 
these  columns.  Whilst  the  principle  of  the  telephone  dates  back 
many  years,  as  readers  of  this  journal  will  know,  it  remained  to 
Alexander  Craham  I5ell,  of  lioston,  in  1877  to  discover  the 
method  by  which  all  the  characteristics  of  sound,  pitch,  intensity 
and  quality  could  be  transmitted.  This  is  less  than  a  score  of 
years  ago,  and  when  one  recognizes  this  fact  and  thinks  of 
the  perfected  character  of  the  telephone  business  of  to-day,  then 
is  realized  the  force  of  Mr.  Dunstan's  remark  as  to  the  progress 
made  in  this  department  of  electricity. 

X       X       X  X 

The  matter  did  not  come  up  directly  in  conversation  with 
Mr.  Dunstan,  but  enough  was  said  to  suggest  to  the  Onlooker 
that  with  the  improvements  being  made  in  the  telephone  there 
will  also  come  a  remedy  for  some  of  the  abuses  that  are  common 
to  the  service.  This  may  be  said  to  be  a  commercial,  rather 
than  a  scientific  phase  of  the  business,  but  the  abuse  of  the 
telephone  service  grows  to  such  an  extent  in  all  towns 
and  cities  that  companies  are  seeing  the  necessity  of  applying 
remedies  more  vigorous  than  have  vet  been  adopted  in 
many  places.  One  evil  is  overcome  in  some  cities  by  making 
a  charge  for  the  telephone  to  cover  simply  so  many  calls;  beyond 
that  figure  within  the  period  of  lease  an  extra  charge  is  made. 
It  may  be  expected  that  this  plan  will  in  time  be  more  univer- 
sally adopted.  The  new  device  for  registering  the  calls  made 
on  telephones  has  reached  that  degree  of  efficiency  that  no 
trouble  need  be  realized  in  keeping  a  record  of  these  between- 
the  exchange  and  the  subscriber.  How  convenient  it  is  to  drop 
into  a  neighbor's  and  use  the  telephone  I  Everyone,  of  course, 
realizes  this,  but  from  the  standpoint  of  the  telephone  companies, 
while  this  may  be  "  nuts"  to  the  invidual  it  is  not  business  to  the 
company.  A  remedy  in  this  direction  would  doubtless  lead  to  a 
considerable  extension  of  the  service,  and  the  conveni- 
ence that  would  follow  would  be  realized  by  many  to-day, 
who  clandestinely  employ  the  service  ;  and  to  the  extent  that 
everyone  appreciates  an  article  better  when  it  actually  becomes 
his  own,  so  it  would  be  in  the  case  of  the  telephone. 

X   X   X  X 

To  the  splendid  equipment  of  the  Toronto  .Street  Railway 
Co.  has  recently  been  added  a  new  1,600  horse  power  engine 
from  the  factory  of  Laurie  Bros.,  Montreal.  The  engine  is  one 
of  the  largest  in  use  in  Canada  to-day  and  the  largest  used  by 
any  electric  railroad.  The  Onlooker  had  an  opportunity  lately 
of  inspecting  this  engine,  which  had  then  been  in  operation  three 
weeks,  and  had  particulars  of  its  operation  fully  and  intelligently 
described  by  Mr.  Ross,  mechanical  superintendent  of  the 
Laurie  Bros.,  who  was  giving  the'engine  the  usual  manufacturer's 
test.  He  said,  that  from  the  moment  the  engine  had  been 
started  perfect  satisfaction  had  been  given,  and  this  remark  was 
confirmed  by  Mr.  Davis,  electrical  engineet,  who  kindly  showed 
the  Onlooker  through  the  power  house.  This  engine  is  the  only 
one  in  Canada  not  belted.  It  possesses  a  steam  jacketed  cyl- 
inder, and  is  the  only  engine  in  use  in  the  Dominion  with  a 
water  jacket.  The  large  wheel  is  a  sight  to  look  at,  being  20 
feet  in  diameter,  and  the  rim  of  it  18  inches  square.  Some  con- 
ception of  the  size  of  the  engine  may  be  obtained  when  we  state 
that  the  rim  weighs  40  tons,  a  22  inch  shaft  17  tons,  the 
discs  6  tons  each,  and  the  generator  23  tons.  The  construction 
of  the  engine  is  such  that  it  may  be  worked  in  two  separate 
parts,  or  together.  If  an  accident  happens  to  one  part  it  can  be 
closed  off  and  the  other  part  worked  singly.  The  Onlooker, 
whilst  inspecting  the  engine  with  Mr.  Ross,  had  the  pleasure  of 
meeting  Mr.  Rutherford,  chief  engineer  for  the  Toronto  General 
Electric  Co.,  who  furnished  the  generators.  This  machine  is 
classified  as  M.P.  10-800-90,  having  10  poles,  being  800  k.w. 
capacity,  and  running  at  90  revolutions  per  minute.  It  is  the 
same  size  machine  as  the  one  which  was  operated  so  successful- 
ly at  the  Intramural  Railway  and  of  which  there  have  been  over 
50  sold  in  the  United  States  and  Canada,  within  the  last  yeir. 
The  frame  consists  of  two  steel  castings  weighing,  together  with 
their  pole  pieces  and  spools,  nearly  40  tons  ;  the  armature  is  of 
the  iron-clad  type  and  weighs  nearly  25  tons,  making  a  total 
weight  of  61;  tons.  The  machine  is  rated  for  a  regular  running 
load  of  1,500  amperes,  but  as  much  as  2,400  amperes  have  al- 
ready been  taken  from  it  for  short  intervals.  This  current  at 
550  volts  is  equal  to  close  upon  2,000  indicated  horse  power  at 
the  engine.  The  machine  is  connected  to  the  bus  bars  through 
one  of  the  Canadian  General  Electric  Company's  latest  type  "  K" 
circuit  breakers  which  when  opened  at  2,500  amperes  when  the 
machine  was  under  test,  not  only  showed  itself  to  be  everything 
that  could  be  desired,  but  proved  that  the  dynamo  could  stand 
a  strain  of  this  description  without  bad  lesults  of  any  kind.  In- 
deed the  neutral  points  for  no  load  and  full  load  are  so  close  that 
it  was  not  even  found  necessary  to  move  the  brushes.  It  may 
be  interesting  to  know  that  t^his  machine  was  delivered  at  the 
power  house  within  one  month  after  receipt  of  order. 


•  The  Hutton  Electric  Co.,  of  Iluttonville,  have  installed  a  new  750 
light  incandescent  dynamo.  Another  copper  conductor  will  I>e  erected 
to  carry  the  current  from  this  new  machine  to  Hrauiptoii. 

The  council  of  the  town  of  Farnhani,  i^ue. ,  have  declined  to  renew 
their  contract  with  the  electric  light  company  at  that  place,  and  are  con- 
sidering the  question  of  owning  and  operating  their  own  lighting  plant. 
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LIGHTNING  ARRESTERS.* 

By  James  Buknett. 

Lightning  Arresters,  or  perhaps  more  properly,  "  Lightning Diverters," 
are  included  in  the  list  of  appliances  that  are  requisite  for  the  proper  main- 
tenance of  a  modern  lightmg  or  power  plant  that  has  connected  with  it  any 
considerable  stretch  of  outside  or  overhead  lines.  The  subject  of  Lightning 
Arresters  is  of  considerable  importance  when  the  number  of  burn-outs  and 
shut-downs,  in  cpnsequence  of  lightning,  is  taken  into  consideration,  and  a 
large  variety  of  ingenious  types  of  lightning  arresters  are  now  furnished  for 
arc  lighting — low  tension,  continuous  current,  alternating  current  and 
street  railway  circuits. 

Probably  the  first  and  pioneer  device  under  the  above  heading  is  the  light- 
ning rod,  over  which  so  much  learned  discussion  was  spent  even  an  hundred 
years  ago.  We  are  told  that  there  were  two  factions — the  ball  and  the 
point — one  advocating  that  every  rod  should  terminate  in  a  ball,  and  their  ^ 
opponents  clamorously  championing  the  merits  of  a  rod  finishing  off  in  a 
point  or  series  of  points.  Even  this  question  has  not  received  its  quietus 
yet.    A  tew  notes  on  this  subject  will  be  given  later. 

Generally  speaking,  for  electric  lighting  purposes,  an  efficient  lightning 
arrester  should  be  possessed  of  the  ensuing  features  : 

1.  To  provide  discharge  circuits  which  shall  operate  automatically  and 
repeatedly,  and  which  shall  with  certainty  forestall  and  prevent  a  short-cir- 
cuit of  the  dynamo,  in  case  both  lines  are  struck  by  lightning  simultaneously. 

2.  To  provide  lateral  discharge  circuits,  so  arranged  that  they  shall  in- 
variably offer  a  certain  path  for  the  lightning  to  ground,  in  preference  to  the 
other  part  of  the  system,  which  includes  the  dynamo,  motor,  etc. ,  to  be  pro- 
tected. 

3.  To  be  constructed  so  that  free  access  may  readily  be  had  to  its  essen- 
tial parts — an  important  consideration  at  all  times,  and  often  overlooked  in 
the  design  of  some  lightning  arresters. 

The  lightning  which  it  is  proposed  to  guard  against  has  certain  peculiar 
though  pretty  well-known  qualities.  Its  chief  characteiistic  consists  in  the 
fact  that  in  the  event  of  its  coming  in  contact  with  a  path  of  comparatively 
low  resistance  for  normal  currents,  it  may  find  in  this  path  a  high  imped- 
ance to  it.self.  This  is  especially  the  case  when  convolutions  or  sharp  bends 
are  inserted. 

Lightning  has  in  consequence  a  tendency  to  discharge  laterally  on  coming 
in  contact  with  a  path  of  this  description. 

This  phenomenon  of  impedance  is  termed  self-induction  or  electro  magnetic 
inertia. 

Fig.  1  exemplifies  an  experiment  that  bears  out  this  statement.    A  current 

of  high  voltage  and  of  a  highly  os- 
cillatory character  (which  possesses 
analagous  properties  to  lightning) 
is  passed  from  A  to  C,  and  instead 
of  going  over  the  path  A,  B.  C,  it 
jumps  the  gap  at  G  in  preference. 

Several  theories  of  this  peculiar 
and  characteristic  effect  of  self-in- 
duction are  given  —  one  of  them 
being,  that  when  current  passes 
through  a  conductor  it  opens  out 
magnetic  lines  of  force  at  right 
angles  around  the  conductor,  (a  Fig.  2.)  When  the  conductor  is  straight, 
these  lines  of  force  do  not  interfere  with  one  another,  but  when  any  convo- 
lutions B  or  sharp  corners  c  are  inserted,  then  the  magnetic  lines  or  whirls 
cause  an  impedance  or  obstruction  on  the  passage  of  a  current  analogous  to 


The  magnetic  type  is  the  one  most  in  use,  and  combines  many  good  fea- 
tures, with  simplicity  of  parts  and  principle.  It  has  no  moving  pieces,  and 
all  parts  are  readily  inspected.  This  type  is  based  on  the  well-known  prin- 
ciple that  an  arc,  except  of  static  origin,  cannot  exist  when  its  path  inter- 
poses a  strongly  excited  magnetic  field. 
An  interesting  experiment  neatly  illustrates 
this.  An  arc  is  struck  between  electrodes 
a  and  i.  Fig.  3,  and  the  magnet  M  is  brought 
near.  The  arc  is  in  consequence  deflected, 
as  shown  on  the  dotted  line,  by  the  repelling 
force  of  the  magnet,  and  in  consequence  its 
length  and  resistance  are  increased.  An  in- 
crease in  the  repelling  force  (such  as  nearer 
proximity  or  increase  in  excitation  of  the 
magnet)  tends  to  rupture  the  arc. 

The  Thomson  Lightning  Arrester,  (Fig.  4,) 
for  arc  and  low  tension  continuous  current 
circuits,  has  a  magnet  m,  and  two  metal 
wings  a  and  i,  about  Ya"  distant  at  ^;  c  is 
a  small  contact  piece  placed  Ys"  from  i, 
and  is  connected  to  ground  ;  a  is  connected  to  the  line.  The  other  side  of 
the  circuit  is  similarly  connected.  In  the  event  of  the  line  wire  being  struck 
by  lightning,  the  inductively  wound  coil,  ot,  offers  an  impedance,  and  the  gaps 
at  u-f>,  and  d-r,  are  jumped,  thus  affording  a  good  path  to  ground.  A  heavy 
current  from  the  dynamo  usually  follows,  and  the  magnet  is  highly  excited. 


taking  current  from  the  dynamo,  as  it  is  in  shunt  to  the  arc  at  />-c:    The  arc 
IS  immediately  repelled  to  the  furthermost  extremity  of  the  wings,  and  is 
broken  by  either  its  own  resistance  or  its  own  heat,  causing  a  draught  of 
air,  which  blows  it  out. 
The  Thomson  Arrester  appears  also  in  another  form  for  alternating  cur- 
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lightning.  Coils  that  give  this  effect  are  termed  "choke"  or  "reactive" 
coils,  and  only  manifest  this  peculiarity  with  alternating  currents.  It  has 
been  demonstrated  that  a  flat  spiral  will  offer  a  maximum  impedance  with 
a  given  length  of  wire.  The  impedance  does  not  continuously  increase  with 
the  number  of  turns,  but  reaches  a  maximum  at  about  the  seventeenth  turn. 
The  impedance  is  not  perceptibly  increased  by  the  introduction  of  an  iron 
core  to  the  coil,  if  the  core  be  thoroughly  laiininated. 

We  may  now  proceed  to  enumerate  a  few  of  the  best  known  types  of 
lightning  arresters. 


'I'aper  rirad  liefore  the  Montreal  Electric  CUil). 


rents.  In  this  type  the  magnets  are  laminated  and  are  excited  at  all  times 
by  the  line  current  being  in  series  with  the  line.  This  is  a  desirable  feature, 
as  the  magnet  does  not  take  any  precious  time  to  build  up  its  strength,  as 
in  the  continuous  current  types.  Anyone  who  has  observed  what  a  short 
time  it  takes  for  an  alternator — especially  smooth  core — to  burn  out  on  a 
short  circuit,  can  appreciate  this  feature.  This  lightning  arrester  often 
m.ay  work  without  appreciable  flickering  of  lights. 
Fig.  5  shows  the  connections  of  this  arrester. 

The  recent  discovery  of  what  is  known  as  "non  arcing  metal"  has 
brought  out  arresters  of  novel  type, 
principally  by  the  Westinghouse 
Electric  and  Manufacturing  Com- 
pany. A  very  neat  and  novel  arres- 
ter is  the  alternating  non-arcing, 
which  I  think  is  destined  to  adorn 
many  a  switchboard  in  Canada  before 
long. 

The  arrester  for  high  tension  alter- 
nating circuits  consists  of  a  number 
of  rollers — usually  seven — about  an 
inch  in  diameter  and  separated  slight- 
ly, the  gap  being  about  1-16  inch 
wide.  (Fig.  6).  These  rollers  are 
composed  of  what  is  termed  non-arc- 
ing metal.  This  metal  is  understood 
to  consist  of  an  alloy — copper,  anti- 
mony and  lead,  in  suitable  quanti- 
ties. The  arrester  is  neatly  mounted 
on  a  marble  base.  The  gaps  readily 
permit  of  the  passage  of  a  spark  of 
static  origin,  but  the  normal  current 
is  effectually  debarred  from  passing. 
This  alloy  is  only  "  non-arcing"  for 

alternating  currents,  straight  currents  not  being  checked  in  this  manner. 

The  Keystone  type  (Fig.  8,)  is  also  well  known,  and  as  its  name  implies, 
takes  the  shape  of  a  keystone  of  an  arch.  This  arrester  is  adapted  for  con- 
tinuous  currents.  The  line  is  permanently  connected  to  a,  which  termin- 
ates in  two  carbons,  f  and  1^  ;  carbon  ^'  goes  to  ground.  Lightning  passes 
the  gap  at  r-a,  and  the  heavy  normal  current  from  the  dynamo  rapidly 
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heals  the  air  enclosed  by  the  marble  box  m,  and  in  expanding,  the  air  for- 
cibly blows  out  the  carbons  c  and  c'  (hinged  at  h)  and  the  arc  is  immediately 
ruptured.  The  carbons  return  at  once  to  their  original  positions,  ready  for 
the  next  discharge. 

The  Wurtz  arrester  (Westinghouse)  for  continuous  currents,  is  based  on 
the  principle  that  if  an  arc  be  struck  between  two  metal  pieces,  and  the 
whole  enclosed  in  an  air-tight  box,  the  arc  dies  a  natural  death,  not  enough 

metallic  vapors  being 
generated  to  furnish 
a  path  of  good  enough 
conductivity.  This  ar- 
rester consists  of  the 
two  brass  blocks  a  and 
a'  (Fig.  g),  both  held 
by  a  wooden  block  of 
walnut  W.  A  walnut 
cover  fits  over  the  met- 
al pieces,  acting  as  a 
cover.  A  lignum  vitae 
strip  L  is  interposed 
between  a  and  a\ 
The  surface  of  this 
strip  is  charred  in 
serrated  grooves,  nine 
in  number,  to  offer  a 
high  resistance  path 

from  a  to  aK  which  is  connected  to  ground  ;  a  is  permanently  connected 
to  the  line  wire.  The  box  is  about  6x8  inches  and  about  4  inches  deep.  It 
is  made  of  iron,  with  rubber  gaskets  under  the  cover,  and  neat  stuffing 
boxes  for  the  lead  wires.  This  prevents  the  entrance  of  much  air  to  "  feed" 
the  arc.  T  his  type  is  recommended  for  use  on  continuous  current  circuits 
up  to  1000  volts.  This  arresfer  has  many  neat  features,  but  being  enclosed 
in  a  box,  is  not  readily  accessible  for  inspection. 
A  simple  type  is 

TO  LINE 


TO  GROUN  D 


the  Tank  lightning 
arrester,  shown  in 
Fig.  10.  This  is 
merely  a  high  resist- 
ance path  to  ground, 
with  circuit  opener 
or  fuses  inserted.  It 
is  well  adapted  to 
railway  ground  re- 
turn circuits,  and  is 
usually  only  connect- 
ed in  on  the  approach 
of  threatening  weath- 
er. The  tank  t  is 
filled  with  acidulated 
water  and  the  brass 
supports  hold  up  a 
series  of  carbons  c. 
One  set  is  connected 

to  line  and  the  other  to  ground.  An  arrester  of  this  type  may  be  seen  at  the 
Montreal  Street  Railway  power  house  on  William  Street.  It  is  connected 
to  the  line  wires  by  a  flat  ribbon  of  copper  to  obviate  self-induction. 

Fig.  1 1  shows  a  method  of  connecting  any  ordinary  type  of  arrester.  The 
inductively  wound  choke  coil  is  inserted  between  the  dynamos  and  the 

line.  This  increases 
the  resistance  of  the 
line  to  the  dynamo, 
and  is  easily  construct- 
ed. The  value  of  any 
well  known  type  of 
arrester  is  strengthened 
by  this  simple  device. 
Many  notes  of  interest 
may  be  found  in  Mr. 
Wurtz'  paper  on  "Ar- 
resters "  in  recent  num- 
bers of  the  electrical 
journals  of  the  United 
States. 

Lightning  rods,  as 
before  stated,  are  not 
an  absolute  protection, 

however  well  made.  Dr.  Oliver  Lodge  has  said  :  "  An  idea  atone  time  got 
abroad  that  my  experiments  proved  existing  lightning  conductors  to  be 
useless  or  dangerous,  this  being  an  entire  misrepresentation.  Almost  any 
conductor  is  better  than  none  at  all,  but  no  known  conductors  are  reliable. 
However,  they  are  essential  to  anything  like  security." 

Some  curious  and  interesting  facts  about  lightning  have  been  compiled 
by  Mr.  Alex.  McAddie,  of  the  U.  S.  Weather  Bureau.  Statistics  compiled 
by  him  show  that  in  1892  in  the  United  Slates  251  lives  were  destroyed  and 
839  fires  were  caused  by  lightning,  the  latter  causing  damage  to  the  amount 
of  three  million  dollars.  One  interesting  point  which  appears  to  be  shown 
by  statistical  studies  of  lightning  stroke  is  the  decreased  liability  to  accident 
in  thickly  settled  communities.  The  risk  in  the  country  may  be  taken  as 
five  times  that  in  a  city. 

The  function  of  a  lightning  rod  is  two-fold  :  first,  that  of  conducting  the 
charge  to  earth  ;  and  second,  the  prevention  of  a  disruptive  discharge  by 
silent  neutralization  of  the  cloud  electrification.  This  latter  explains  why  a 
rod  should  terminate  in  a  point  and  why  points  well  grounded  are  desirable 
on  buildings.  The  efficiency  of  a  rod  is  reduced  by  blunted  points  and 
discontinuity  of  connections.  The  Lightning  Rod  Conference  in  England 
reported  in  1882  that  "to  carry  the  lightning  flash  the  lightning  conductors 
should  offer  a  line  of  discharge  more  nearly  perfect  and  more  accessible  than 
any  other  offered  by  the  materials  or  contents  of  the  edifice  to  be  protected." 
Roughly  speaking,  a  rod  will  protect  a  conical  space  around  it,  the  radius 
of  whose  base  is  equal  to  the  vertical  height  of  the  rod  above  the  ground, 
but  whose  sides  are  curved  inwards  instead  of  being  straight. 

In  conclusion,  a  few  salient  points  regarding  lightning  rod  construction 
may  be  given  : — 

1.  Make  rod  of  iron  or  copper  in  tape  form  if  possible,  terminating  in  a 
short  rod  which  is  plated  or  composed  of  some  metal  which  does  not  oxydize. 
The  rod  should  be  as  straight  as  can  be  erected. 

2.  Insulation  from  building  is  not  necessary  ;  in  fact,  connection  with 
tin  roofs  or  large  masses  of  metal  is  desirable. 

3.  Grounds  should  be  carefully  made.  Earth  plates  should  be  of  large 
capacity  and  covered  by  water  or  damp  earth.  Water  or  gas  mains  are  de- 
sirable as  grounds,  but  mnins  of  small  diameter,  such  as  an  inch  or  under, 
should  be  discarded  on  account  of  thi  ir  liability  to  fuse. 

4.  I^arge  buildings  should  have  a  series  of  points  connected  to  separate 
grounds,  and  also  connected  to  one  another. 


SPARKS. 

The  Midland  Kicctric  Light  and  I'ower  Co.,  Midland,  Onl.,  is  ap 
plying  for  incorporation. 

Kincardine  has  decided  to  place  the  management  of  its  electric  light 
system  in  the  hands  of  commissioners. 

The  town  council  of  Buckingham,  '<lue. ,  has  granted  right  of  way 
10  the  Buckingham  Electric  Light  and  Railway  Co. 

It  is  understood  that  large  extensions  are  to  be  made  to  the  capacity 
of  the  Northwestern  I'^lectric  Co.'s  works  at  Winnipeg. 

Additional  plant  is  lieing  installed  by  the  I'ortage  la  I'rairie  Electric 
Light  Co.,  by  means  of  which  the  lighting  capacity  will  be  brought  up 
to  1200  lights. 

The  London  .Street  Railway  Co.  have  appealed  to  the  .Supreme  Court 
to  set  aside  the  judgment  of  the  Court  of  Appeals,  preventing  the  com- 
pany from  double  tracking  their  lines  on  Uundas  Street. 

The  New  Westminster  &  Burrard  Inlet  Telephone  Co.,  of  Vancouver, 
has  arranged  with  the  Canadian  Pacific  Telegraph  Co.  for  the  use  of  its 
lines  for  telephone  purposes  between  Westminster  and  Washington  Ter- 
ritory points. 

It  is  said  to  be  the  intention  of  the  (.)ttawa  Railway  Co.  to  extend 
their  line  to  Aylnier,  (^ue.,  via  Ilintonhurg,  .Skead's  Mills  and  Britan- 
nia, crossing  the  Ottawa  river  at  Deschene  Rapids  by  means  of  a  bridge 
to  be  constructed  at  a  cost  of  $150,000. 

It  is  reported  that  the  stock  of  the  Montreal  Street  Railway  Co.  is 
largely  going  into  the  hands  (jf  private  investors.  Mr.  Jas.  Ross  is  the 
largest  individual  shareholder,  his  interest  in  the  company  amounting 
to  upward  of  half  a  million  dollars. 

The  town  council  of  Aylmer,  (^ue. ,  has  granted  a  twenty  years'  fran- 
chise to  the  Hull  Electric  Railway  Co.  The  proposed  road  between 
Hull  and  Aylmer,  a  distance  of  eight  miles,  will  be  lighted,  it  is  .said, 
by  arc  lights,  placed  a  quarter  of  a  mile  apart. 

Philadelphia  street  cars  are  said  to  be  fitted  with  electric  buttons, 
which  are  used  by  passengers  to  stop  the  car.  This  is  certainly  an  im- 
provement on  the  system  generally  in  use,  by  which  passengers  are 
obliged  to  rise  to  their  feet  and  pull  the  bell  rope. 

Mr.  E.  Franklin  Clements,  of  Yarmouth,  N.  S. ,  is  one  of  the  leading 
promoters  of  the  proposed  railway  between  St.  John,  N.  B. ,  and  \'ar- 
mouth,  N.  S.  It  is  said  to  be  the  intention  of  the  promoters  of  this  road 
to  attempt  to  use  tidal  water  power,  and  by  this  means  to  greatly  reduce 
the  expense  of  operating  the  road. 

The  Gait  and  Preston  Street  Railway  Co.  expect  shortly  to  receive 
authority  to  increase  their  capital  stock  and  extend  their  line  to  Hes- 
peler.  The  intention  is  to  clear  the  ground  during  the  coming  winter 
and  commence  track  laying  early  in  the  spring,  with  the  object  of  hav- 
ing the  extension  in  operation  by  the  first  of  June  next. 

The  Ottawa  Street  Railway  Co.  is  issuing  new  stock  to  the  amount 
of  $187,700.  This  will  bring  the  total  capital  stock  of  the  company  up 
to  $813,300.  The  new  stock  is  offered  to  shareholders  at  par.  The 
company  thus  far  have  paid  eight  per  cent,  on  their  capital  stock,  and 
the  stock  is  quoted  at  150.  The  object  of  the  new  issue  is  to  pay  off 
the  floating  indebtedness,  and  to  provide  for  extending  the  road. 

Mr.  A.  J.  Corriveau,  promoter  of  the  Montreal  Park  &  Island  Rail- 
way and  other  electric  railway  enterprises  on  the  Island  of  Montreal, 
brings  suit  against  Mr.  W.  S.  Williams,  his  late  partner,  to  recover 
$250,000  of  paid-up  stock  in  the  Montreal  Park  Island  Railway  Co., 
which  he  claims  was  secured  under  false  pretences.  Mr.  Corriveau 
states  that  Mr.  Williams  u  ndertook  to  bring  into  the  company  a  large 
amount  of  American  capital,  which  he  failed  to  do. 

Mr.  W.  E.  Rathbun,  of  Deseronto,  the  principal  stockholder  in  the 
proposed  Oshawa  electric  railway,  has  deposited  with  the  municipality 
bonds  to  the  amount  of  $2,000  as  a  guarantee  that  the  first  section  of 
the  road  will  be  completed  by  the  15th  of  June  next,  the  second  section 
by  the  15th  of  July,  and  the  third  section  by  the  30th  of  September. 
Mr.  Rathbun  stated  to  the  council  that  $15,000  had  already  been  ex- 
pended on  the  enterprise,  and  that  not  less  than  $100,000  would  be  ex- 
pended before  the  road  was  completed. 

A  company  has  been  organized  at  Summerside,  P.  E.  I  ,  with  a  capi- 
tal of  $10,000  to  supply  electric  light  and  power.  The  provisional  di- 
directors  are  :  T.  B.  Grady,  Pres. ;  Leonard  Morris,  Secretary  ;  R.  T. 
Holman,  Neil  McQuarrie,  Neil  McKelvie,  Neil  McLeod  and  H.  W.  B. 
.Stavert.  The  necessary  plant  has  been  purchased  from  the  General 
Electric  Co.,  through  Mr.  Freeman,  their  agent  at  Halifax.  The  com- 
pany expect  to  start  operations  before  the  first  of  the  year.  The  town 
council  have  make  a  proposition  to  the  company  to  light  the  town  with 
thirty-three  incandescent  32  candle  power  lights  for  a  term  of  three 
years,  at  the  price  of  $600  per  year. 

The  annual  report  of  the  electric  light  department  of  the  City  of  New 
Westminster,  B.  C. ,  shows  that  the  city  lighting  plant,  which  is  owned 
and  operated  by  the  municipality,  consists  of  I  Corliss  engine,  180  h. p.; 
I  Doty  high-speed  engine,  l5oh.p.;  I  Ideal  high-speed  engine,  150  h. p.; 
two  arc  dynamos  of  2000  candle  power  each;  two  1500  x  16  candle 
power  nominal,  with  extra  armature  ;  and  one  650  x  16  candle  power 
incandescent  dynamo,  with  two  extra  armatures  and  other  appliances 
complete.  There  are  now  87  arc  lamps  on  the  streets,  and  3, 125  incan- 
descent lights  installed  in  public  and  private  buildings.  There  are 
about  45  miles  of  wires  on  the  streets.  The  lighting  committee  make 
the  following  complimentary  reference  m  the  report  to  the  work  of  the 
manager  of  this  department,  Mr.  P.  T.  Bowler:  — "  Too  much  cannot 
be  said  in  praise  of  our  Manager.  It  would  be  impossible  for  him,  if 
the  concern  were  his  own,  to  take  a  greater  interest  in  the  working  of 
the  institution,  and  he  is  frequently  found  at  his  duties  until  all  hours  of 
the  night,  in  order  that  the  best  possible  satisfaction  may  be  given  to 
customers,  although  he  is  the  poorest  paid  electrician  (where  similar 
responsibility  is  undertaken)  upon  the  Coast,  whilst  second  to  none  in 
point  of  competency.  So  economically  has  the  department  been  man- 
aged that  it  is  almost  impossible  to  convince  the  public  that  everything 
is  being  charged  to  it  that  should  be. "  it  is  proposetl  to  add  to  the 
plant  an  additional  boiler,  should  the  present  demand  for  lighting  con- 
tinue. 
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QUESTIONS  AND  ANSWERS. 

"  Doubtful  "  writes  :  Kindly  inform  me  through  your  valuable 
paper  whether  or  not  (i)  there  are  any  incandescent  lamps  in 
practical  use  that  are  made  with  platmum  filameiit  ?  (2)  If  so, 
where  are  they  made,  and  (3)  about  what  proportion  of  cost  to 
correspond  with  the  ordinary  lamps  ?  (4)  If  they  are  made,  is 
there  any  advantage  in  usmg  them  ? 

Ans. -No.  Platinum  filaments  were  frequently  used  in  early 
experiments,  but  a  high  resistance  lamp  is  essential  to  the  dis- 
tribution of  light  by  incandescent  lamps  ;  otherwise  the  size  of 
the  copper  conductors  would  have  to  be  greatly  increased.  The 
solution  of  the  problem  was  the  invention  of  a  carbon  filament. 


J.  L.  M.,  Orillia,  Ont.,  writes  :  I  would  like  to  know  if  it  is 
possible  to  make  1  permanent  magnet  about  8  inches  long  by 
about  I i  inches  square  to  hold  about  8  lbs.  on  one  side.  If  it 
can  be  made,  where  could  I  get  such  made,  and  about  what 
should  it  cost?  I  wrote  to  one  manufacturing  firm;  they  rephed 
that  they  would  not  undertake  to  make  it,  but  would  give  no 
reason. 

Ans. — A  bar  magnet  of  the  size  given  would  not  hold  up  as 
much  as  eight  pounds.  Any  blacksmith  can  cut  off  a  piece  of 
steel  of  the  required  size,  and  it  can  be  magnetized  at  any  place 
where  there  is  a  dynamo.  The  best  quality  of  tool  steel  should 
be  used,  and  it  should  be  hardened  and  tempered  to  a  dark  straw 
color  at  the  ends.  The  cost  of  such  a  piece  of  steel,  haidened, 
should  not  be  more  than  50  to  75  cents. 


L.  O'C.  writes  :  We  have  been  having  some  trouble  with  the 
armature  on  one  of  our  Ball  machines,  owing  to  the  wires  which 
connect  the  armature  to  the  commutator  web  breaking.  Can 
you  assign  any  cause  for  this?  The  machine  was  shaking  a 
good  deal  when  the  trouble  first  occurred,  but  we  have  corrected 
this  to  a  great  extent,  and  still  the  trouble  goes  on.  The  wires 
are  not  rubbing  on  the  field  magnets,  or  any  other  part  of  the 
machine.  I  have  soldered  them  as  they  break,  but  in  two  or 
three  instances  the  new  wire  I  have  put  in  has  broken — not 
where  it  was  soldered,  but  the  wire  itself.  The  machine  is  a 
35  light,  4  amp.,  Ball  arc.  If  you  know  of  anything  that  will 
remedy  this,  kindly  let  me  know. 

Ans. — This  is  a  common  trouble  in  Gramme  ring  armatures' 
with  long  lead  wires  to  commutators,  when  there  is  any  possi- 
bility bf  sustained  vibration  of  lead  wires.  For  this  reason  the 
lead  wires  are  commonly  stayed  together  by  a  weaving  of  cord 
or  rope  in  and  out  between  them,  extending  from  the  commutator 
to  the  armature.  We  shall  be  pleased  if  any  of  our  readers  who 
have  had  a  similar  experience  will  state  what  means  were  found 
successful  to  remedy  the  trouble. 


"HOUSE  ORGANS." 

It  is  announced  that  another  of  the  "  house  organs,"  a 
regular  publication  issued  by  a  manufacturing  concern,  is  to  be 
discontinued  ;  and  this  leads  us  to  remark  (at  the  risk  of  seem- 
ing to  talk  shop)  that  advertising  by  means  of  such  publications 
has  been  repeatedly  proven  to  be  the  most  expensive  pcssible 
way  for  machinery  makers  to  advertise. 

It  is  quite  natural,  perhaps,  for  a  manufacturing  concern  which 
does  a  large  business,  and  whose  advertising  bills  are  large,  to 
conclude  that  by  publishing  a  small  sheet  of  its  own,  and  attempt- 
ing to  make  it  more  or  less  interesting  in  a  general  way,  it  can 
insert  its  own  advertisements  on  a  liberal  scale,  and  by  scattering 
these  sheets  broadcast  among  those  who  are  buyers,  do  its  own 
advertising  at  the  mere  cost  of  printing  and  postage.  It  seems 
all  very  simple  and  easy,  but  nevertheless  experience  shows  that 
it  is  a  mistake.  People  will  not  read  nor  preserve  such  publi- 
cations ;  they  never  acquire  any  standing  whatever  ;  are  never 
cjuoted  or  referred  to  as  authorities  on  the  subjects  of  which  they 
treat,  and  are  far  more  expensive  than  they  are  expected  to  be. 

Lots  of  money  is  thrown  away  by  machinery  manufacturers 
in  advertising,  by  the  selection  of  "cheap  mediums"  and  by 
general  inattention,  but  there  seems  to  be  no  more  effective  way 
of  getting  rid  of  money  without  return  than  by  starting  an  organ 
and  publishing  one's  own  advertisements. — American  Machinist. 


PERSONAL. 

Mr.  A.  (j.  Brown,  of  Wroxeter,  has  been  appointed  engineer  of  the 
Teeswater  waterworks. 

Mr.  C.  F.  Sise,  President  of  the  Bell  Telephone  Co.,  Montreal,  has 
been  on  a  somewhat  extended  visit  to  Boston,  Mass. 

Mr.  John  Mullarkey,  has  been  appointed  manager  of  the  Montreal 
Island  Belt  Kailway.  Mr.  Mullarkey  has  had  an  extensive  railway  ex- 
perience. 

Mr.  John  Fensom,  of  Toronto,  has  been  appointed  consulting  engi- 
neer In  the  Fast  Hamilton  Improvement  Co.,  and  will  accompany  Mr. 
|.  N.  Lake,  the  manager  of  that  Company,  to  Pittsburgh,  for  the  pur- 
]iose  of  learning  the  latest  improvements  in  inclined  railway  construc- 
tion and  operation. 

Mr.  Ceo.  Wilson,  for  several  years  employed  in  connection  with  the 
Hertram  Fngine  Works,  Toronto,  has  been  ap])ointed  superintendent  of 
the  mechanical  department  of  the  St,  John.  N,  11,  .Street  Railway. 
Mr.  Wilson  carrie.s  with  him  the  best  wishes  of  many  Toronto  friends 
for  successin  his  new  position. 


LUBRICANTS  AND  THEIR  APPLICATION. 

One  of  the  most  important  things  in  connection  with  running 
machinery  is  its  proper  lubrication,  writes  a  contributor  to  an 
exchange.  Nine  times  out  of  ten  those  troublesome  delays 
caused  by  a  hot  bearing  are  traceable  to  the  lubricant,  which  is 
either  entirely  wanting  or  improperly  applied.  Frequently  the 
men  who  attend  to  the  oiling  in  factories  do  not  take  sufficient 
pains  to  do  it  properly.  They  allow  the  oil  holes  to  become 
clogged  with  dust  and  dirt,  so  that  but  a  small  part  of  the  lubri- 
cant reaches  the  bearing.  Some  others  seem  to  think  that  a 
great  deal  of  oil  is  necessary  to  the  proper  running  of  a  bearing 
and  they  apply  it  so  freely  that  it  stands  in  pools  about  the 
bearings  and  machines.  I  have  seen  engines  that  almost  stood 
in  oil,  yet  they  did  not  run  any  smoother  than  others  which 
were  properly  cared  for.  A  bearing  needs  but  a  small  amount 
of  oil  at  a  time,  but  it  needs  it  often.  It  is  a  good  plan  to  fill 
oil  boxes  with  wool  or  woollen  yarn,  as  this  allows  the  oil  to 
reach  the  bearing  in  small  quantities  and  also  filters  it.  If  a 
bearing  becomes  dry  and  heated,  and  consequently  rough,  there 
is  nothing  better  than  to  apply  powdered  graphite  with  the  oil, 
but,  of  course,  it  will  not  run  through  the  wool.  Where  there 
are  oil  cups  with  tubes  on  the  inside,  as  Fig.  i,  it  is  a  good 


plan  to  take  two  or  three  strands  of  woollen  yarn  and  coil  them 
around  the  tube,  putting  one  end  down  into  the  tube.  This 
wick  will  feed  the  bearing  as  long  as  there  is  oil  in  the  cup. 

I  was  once  bothered  with  the  eccentric  on  an  engine  which  I 
was  tunning.  Grit  frequently  dropped  into  the  oil  hole  from 
above,  which  was  just  a  hole  drilled  in  the  eccentric  and  counter- 
sunk on  top.  I  tried  putting  yarn  m,  but  it  would  not  stay  any 
length  of  time.  I  finally  took  a  piece  of  wiie  and  bent  it  in 
the  shape  shown  in  Fig.  2,  and  sprung  it  into  the  hole  and  put 
the  yarn  in  the  loop  at  the  top,  audit  has  not  troubled  me  since. 


THREE  STEAM  QUESTIONS. 

(1)  What  is  superheated  steam? 

(2)  What  is  "  latent  heat,"  spoken  of  in  work  on  steam  ? 

(3)  Will  the  material  of  a  boiler  affect  the  temperature  of  the 
steam  made  in  it? 

Vapor  of  a  temperature  above  the  boiling  point  corresponding 
to  its  pressure,  is  brought  into  the  condition  of  a  permanent  gas 
instead  of  a  vapor,  and  it  said  to  be  "  superheated." 

In  passing  from  the  liquid  state  into  steam,  the  temperature 
of  the  water  remains  at  the  boiling  point,  which  is  determined 
by  the  pressure  of  the  vapor  produced.  To  make  evaporation 
continuous,  a  certain  quantity  of  heat  must  be  added  to  the 
water  or  to  the  steam,  for  each  unit  of  weight  or  steam  formed. 
That  heat  does  not  raise  the  temperature  of  the  water  nor  of  the 
steam,  but  disappears,  being  used  in  keeping  the  water  in  the 
gaseous  state  ;  and  the  amount  so  used  up  without  being  per- 
ceived as  heat,  is  called  the  "  latent  heat  of  evaporation." 

Conversely,  while  steam,  or  any  other  gaseous  substance  or 
vapor,  passes  into  the  liquid  state,  its  temperature  remains  sta- 
tionary at  the  boiling  point  (or  condensing  point,  which  is  the 
same  thing)  corresponding  to  its  pressure  ;  and  a  quantity  of 
heat  equal  to  the  latent  heat  of  evaporation  at  that  temperature 
is'  produced  in  it.  In  order  that  condensation  may  continue, 
that  heat  must  be  transferred  from  the  water  (or  other  liquid)  to 
some  other  body. 

The  boiling  of  water  or  other  liquid  will  be  retarded  by  its  be- 
ing in  a  vessel  vyhich  is  of  a  material  which  attracts  the  liquid. 
This  will  cause  the  boiling  to  take  place  by  starts  instead  of 
regularly. — Power  and  Transmission. 


PUBLICATIONS. 

The  J.  Perkins  Co.,  Toronto,  have  just  issued  a  finely  printed  and  illus- 
trated catalogue  devoted  to  fire  hydrants,  valves,  water  towers,  &c.,  of 
which  they  are  manufacturers,  as  well  as  of  steam  engines. 

One  of  the  interesting  features  of  the  December  Arena  is  a  symposium 
which  discusses  war  and  peace.  The  writers  advocate  the  principles  of  the 
Peace  Society  and  claim  that  the  world  has  reached  a  plane  of  civilization 
at  which  all  domestic  and  international  disputes  can  be  settled  by  arbitra- 
tion. 


."it  the  recent  annual  meeting  of  the  Peterboro'  Carbon  &  Porcelain  Co., 
the  following  officers  were  elected  :  President,  Wm.  Cluxton  ;  A.  P.  Pons- 
sette,  J.  W,  Taylor.  Jus.  Stevenson,  Thos.  Brooks,  H.  LeBrun,  T,  E,  Brad- 
burn,  A.  E.  Dixon,  A,  L.  Davis, 
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EXPRESS  AND  FREIGHT  SERVICE  ON  ELECTRIC 
RAILWAYS.* 

The  answers  to  circulars  showed  that  thirty-five  roads  are 
now  engaged  in  the  expiess  business,  while  fifty -five  are  hauling 
freight.  As  a  matter  of  fact,  however,  few  roads  through  the 
country  are  doing  a  legular  freight  business,  most  of  the  so-called 
freight  services  partaking  moie  of  the  nature  of  express.  As 
operated  upon  street  railways,  the  distinction  between  express 
and  light  freight  service  is  so  ill-defined  that  it  is  deemed  best 
o  consider  both  subjects  toj^ether. 

There  are  many  points  in  the  street  railway  as  now  conducted 
which  make  it  almost  an  ideal  agent  for  the  transportation  of 
packages  and  light  freight.  The  great  number  of  points  reached 
by  the  cars,  the  absolute  certainty  with  which  they  run,  the  thou- 
sand and  one  precautions  taken  against  any  stoppage  of  however 
short  a  duration,  the  rapidity  with  which  distant  points  are 
reached,  and  many  other  causes  combine  to  make  the  street  1  ail- 
way  of  to-day  a  common  carrier  of  exceptional  advantages,  when 
only  short  distances  are  considered.  Many  conditions  will  sug- 
gest themselves  to  railway  managers  in  which  an  express  or 
freight  service  may  be  made  a  paying'  institution.  In  the  case 
of  a  town  in  which  the  railway  station  is  some  distance  from  the 
business  part  of  the  town,  there  can  be  no  quicker,  safer  and 
better  plan  of  conveying  express  and  freight  to  some  distributing 
point  in  the  heart  of  the  town,  than  by  the  street  railway. 
Whether  or  not  this  will  pay  depends  upon  the  amount  of  ma- 
terial, the  competition,  the  distance,  and  the  scope  of  the  street 
railway  franchise.  A  case  often  met  with  through  the  country  is 
that  of  two  towns  connected  by  an  electric  railway,  one  of  which, 
having  no  steam  railroad,  is  obliged  to  get  all  its  supplies  through 
the  other  town.  The  installation  of  a  freight  service  of  some 
kind  would  at  once  suggest  itself  in  this  case,  and  the  profits 
would  depend  upon  the  size  of  the  towns,  the  character  and  occu- 
pations of  the  inhabitants,  the  distance  between  the  towns,  etc. 

The  operation  of  an  express  service  on  large  city  systems  has 
not  been  attempted  to  any  great  extent.  An  example  of  a  city 
road  operating  an  express  and  freight  service  involving  collection 
and  a  house  to  house  delivery,  is  the  case  of  the  Southern  Rail- 
way of  St.  Louis,  which  has  been  operating  an  express  service 
on  this  plan  for  almost  two  years.  The  Southern  Electric  Railway 
begins  in  the  heart  of  the  city,  and  runs  in  a  southerly  direction 
for  seven  miles,  following  the  general  direction  of  the  river  to 
Carondelet.  The  territory  penetrated  is  thickly  settled  for  almost 
the  entire  distance,  and  in  no  essential  does  the  road  ditYer  from 
the  ordinary  city  street  railway.  Three  trips  per  day  are  made 
upon  schedule  time  by  the  express  car,  which  is  entirely  indepen- 
dent, being  mounted  upon  motors  of  its  own.  At  the  down-town 
end  is  a  receiving  station  where  a  clerk  receives  all  express  con- 
signed to  the  company,  and  keeps  all  the  books  pertaining  to  the 
service.  The  especial  feature  of  this  service,  however,  is  the  col- 
lection and  delivery.  This  is  effected  by  means  of  wagons,  two 
of  which  are  kept  at  the  down-town  end  of  the  road,  and  three  of 
which  meet  the  car  on  all  trips  at  certain  points  along  the  line. 
On  receiving  notice  by  mail,  telephone,  or  otherwise,  a  wagon 
calls  for  a  package,  delivers  it  at  the  car,  from  which  it  is  handed 
to  the  proper  wagon,  and  delivered  to  the  address  marked  on  the 
package.  A  charge  of  ten  cents  a  package  is  made  for  this  deli- 
very, and  trunks  are  taken  from  houses  'o  the  Union  Depot, 
checked,  and  the  checks  returned,  for  the  sum  of  fifty  cents.  A 
corresponding  charge  according  to  size  is  made  for  the  delivery 
of  large  boxes  and  bundles.  A  compliment  to  the  efficiency  of 
the  service  is  paid  by  the  large  dry  goods  and  clothing  houses, 
W'hich  have  ceased  to  run  their  delivery  wagons  into  this  part  of 
the  city,  and  now  consign  all  of  their  bundles  to  the  railroad  com- 
pany. Where  formerly  one  delivery  daily  was  made  by  the 
wagons,  three  are  now  made  by  the  railway.  An  interesting  fea- 
ture of  the  service  is  that  several  large  factories  located  in  the 
southern  part  of  the  city  consign  all  their  freight  to  the  electric 
express.  The  goods  are  put  on  the  car,  taken  to  the  proper  rail- 
road stations,  shipped,  and  the  bill  of  lading  returned  to  the  con- 
signor. Packages  are  received  by  the  express  car,  C.  O.  D.,  the 
charges  collected,  credited  to  the  proper  account,  and  settlements 
made  at  the  end  of  each  month.  The  railway  company  assumes 
all  the  responsibilities  of  a  common  carriei,  holding  itself  liable 
for  all  loss  and  damages. 

Up  to  this  point  we  have  considered  an  express  and  freight 
service  merely  as  a  paying  or  non-paying  institution,  to  be 
adopted  in  the  one  case  and  to  be  rejected  in  the  other.  There 
is  another  view  which  may  be  taken  of  the  case,  however,  which 
is  in  many  instances  the  most  proper  solution  ,of  the  problem. 
This  is  to  regard  the  establishment  of  this  service  merely  as  an 
auxiliary  to  the  passenger  traffic,  operated  whether  or  not  it 
pays  in  order  to  gain  increased  passenger  travel.  The  most 
notable  instances  of  this  sort  are  the  roads  which  run  from  the 
hearts  of  our  large  cities  out  into  the  suburbs.  It  is  manifestly 
o  the  interest  of  these  roads  to  promote  building  and  settlement 
along  their  lines,  and  how  can  they  better  attract  builders  than 
by  giving  their  patrons  all  the  advantages  of  city  life,  not  only 

^  Krom  a  report  of  a  Coinmitlce  of  tiie  American  Street  Railway  Association. 


in  furnishing  them  with  rapid  transportation  to  and  from  the 
city,  but  in  aiding  them  in  receiving  their  provisions  and  supplies. 
This  calls  for  some  form  of  express  service,  and  although  the 
receipts  from  this  source  may  not  equal  the  expenses,  the  in- 
creased passenger  receipts  and  the  advertisement  given  the  road 
must  also  be  taken  into  account. 

If  mail  bags  may  be  thrown  on  the  front  platform  of  a  car, 
carried  to  their  destination  and  delivered  without  causing  any 
long  stops,  this  is  perhaps  the  best  way  of  solving  a  mail  ser- 
vice on  a  small  scale  ;  but  in  a  freight  or  express  service  it  is 
better  that  the  work  should  be  done  with  cars  especially  devoted 
to  such  service  and  by  men  especially  trained  for  it.  A  single 
box  car  equipped  with  motors  of  its  own  will  handle  the  light 
freight  and  express  of  quite  a  territory  without  any  interference 
with  the  regular  running  of  cars.  A  twenty-five  foot  car, 
equipped  with  double  trucks,  supplied  with  the  most  approved 
form  of  motors  and  controllers,  and  fitted  up  either  as  a  mail  car, 
express  car,  or  combination  car,  can  now  be  obtained  for  two 
thousand  to  twenty-five  hundred  dollars.  A  smaller  car  mounted 
on  a  single  truck  can  be  obtained  for  less  money.  If  heavy 
freight  is  to  be  hauled,  it  should  be  carried  in  motor  and  trailef 
cars  built  especially  for  this  purpose. 

The  rate  charged  on  express  matter  is  usually  five  or  ten  cents 
per  package,  while  the  freight  rates  vary  from  four  to  ten  cents 
per  one  hundred  pounds. 


SPARKS. 

An  electric  railway  from  Parry  Sound  to  Ahmic  Harbor  is  talked  of. 

A  meeting  of  the  shareholders  of  the  Winnipeg  Street  Railway  Co.  has 
been  called  at  the  Board  of  Trade  Building,  Montreal,  on  the  5th  instant, 
to  sanction  the  issue  of  bonds  of  the  company  secured  by  mortgage  on  the 
assets  of  the  company,  to  the  amount  of  $400,000. 

The  Honolulu  Electric  Railway  and  Power  Co.,  Limited,  is  being  organ- 
ized to  construct  an  electric  railway  system  in  Honolulu.  The  promoters 
of  the  company  are  :  James  Dunsmuir,  John  H.  Turner,  Thos.  B.  Hall.  F. 
W.  McCrady,  R.  Menaugh  and  Clinton  Graham  Ballentyne,  all  of  Vic- 
toria, B.  C.    The  capital  stock  of  the  company  is  to  be  $625,000. 

The  town  council  of  Niagara  Falls  are  said  to  have  recently  discovered 
an  old  lease  for  a  railroad  right  of  way  along  the  Niagara  River.  This 
lease  is  said  to  provide  that  the  company  using  this  right  of  way  shall  pay 
a  rental  to  the  town  of  $10,000  a  year.  The  council,  it  is  said,  will  endeavor 
to  enforce  this  provision  against  the  Niagara  Falls  Park  &  River  Railway. 

Application  has  been  made  tothe  county  council  of  York  by  the  Toronto  and 
Suburban  Electric  Railway  Co.  for  a  franchise  for  the  construction  and 
operation  of  an  electric  railway  from  the  end  of  its  present  system  in  Dun- 
das  Street,  westw.ird  to  Lambton  and  Islington,  along  Dundas  Street.  It 
is  the  intention  of  the  company,  if  the  franchise  is  granted,  to  commence 
construction  at  as  early  a  date  as  practicable. 

An  electric  railway  is  projected  from  Fort  Erie  to  Port  Colboi  ne,  Onl. 
The  Point  Abino  Street  Railway  Co.  are  applying  for  incorporation  with  a 
capital  stock  of  $100,000  to  carry  out  the  enterprise.  1  he  promoters  of  the 
company  are  :  Leonard  McGlashan,  Humberstone  ;  T.  F.  White  and  Don- 
ald McGillivray,  Port  Colborne,  Ont. ;  John  Foy,  Toronto;  William  M. 
German  and  Edward  C.  Raymond,  Welland  ;  Eugene  Coste,  Buffalo,  N.Y. ; 
Henry  C.  Symmes,  Niagara  Falls,  Ont.,  and  Robert  G.  Cox,  St.  Cathar- 
ines. 

The  Toronto  World  thus  expresses  its  opinion  regarding  the  interpreta- 
tion placed  by  the  Controller  of  Customs  on  the  clause  in  the  tariff  referring 
to  steel  rails  : — "  The  Government  should  do  one  of  two  things  ;  it  should 
either  put  a  30,  or  better  still,  a  50  per  cent,  duty  on  all  rails,  whether  for 
steam  or  electric  railways  ;  failing  this,  it  should  remove  the  duty  altogether. 
The  present  dtity  is  inconsistent.  It  neither  encourages,  as  it  should,  the 
rail-making  industry,  nor  does  it  aid  in  the  development  of  the  country  in 
the  way  it  was  expected  to  do." 

At  the  recent  annual  meeting  of  the  Montreal  Street  Railway.  Co. ,  the  elec- 
tion of  directors  resulted  as  follows  :  L.  J.  Forget,  James  Ross,  H.  A.  Everett, 
K  W.  Blackwall,  G.  C.  Cunningham.  At  a  subsequent  meeting  of  the 
directors  Mr.  Forget  was  made  prrsident  ;  Mr.  Ross,  vice-president  and 
managing  director,  Mr.  Cunningliam,  manager.  Mr.  Ross  takes  Mr.  Ever- 
ett's place  on  the  board  as  vice-president,  and  Mr.  Cunningham's  as  m.inag- 
ing  director.  It  is  reported  that  Mr.  Everett  will  shortly  resign  from  the 
Board  altogether  and  that  Col.  Henshaw  will  take  his  place. 

The  following  statistical  statement  accompanied  ttie  annual  report  of  the 
Montreal  Street  Railway  Co.  presented  to  the  shareholders  at  the  recent  an- 


nual meeting  of  the  company  : 

1894.  1893. 

Cross  passenger  receipts   $396,09089  $750,75178 

Increase  1894  over  1893,' 19.36  p.c   '45i339  11   

Operating  expenses   637,66814  593,04171 

Increase  1894  over  1893,  7.52  p.c   44,62643   

Operating  e.vpenses  (per  cent,  of  car  earnings). .. .  71.16  79.0 

Net  earnings   258,42275  157,71007 

Increase  1894  over  1893,  63.86 p.c   100,71268   

Passengers   20,569,013  17.177,952 

Increase  1894  over  1893,  19.74  p.c   3,391,061   

Transfers   6,828,653  5><'94."3 

(Per  cent,  of  passengers)   33.so  29.65 

Cars  run  per  day  (average)   135  '  117 


Mr.  W.  Forsythe,  on  behalf  of  the  Hamilton  Radial  Railway  Co.,  has 
made  application  to  the  city  council  of  Hamilton  for  a  bonus  of  $400,000, 
and  right  of  way  over  Cannon  Street  from  the  eastern  limits  of  the  city  to 
Railway  Street.  The  bonus  is  to  be  payable  on  completion  of  each  section 
of  the  road  as  follows  :  Hamilton  to  Niagara  River,  $100,000  ;  Hamilton 
to  Woodstock,  $100,000;  Hamilton  to  Guelph,  $125,000;  Hamilton  to 
Berlin,  $75,000.  The  city  is  to  be  given  paid  up  stock  of  the  company  for 
an  amount  equivalent  to  the  bonus,  the  city  to  guarantee  interest  on  the 
bonds  of  the  company  for  a  period  of  ten  years.  The  company  promise  to 
pave  Cannon  Street  with  asphalt,  and  build  car  shops  and  barns  and  a  pas- 
senger station  at  a  co.st  of  $75,000. 
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Canadian  General  Electric  Qo 


(LIMITED) 


fiEflD  OFFICE, 


65  TO  71  FRONT  STREET  WEST 
TORONTO,  ONT. 


BKflNGfi  OFFICES 


1802  Notre  Dame  St.,  Montreal ;  50  Main  St.,  Winnipeg ;  138  Hollis  St.,  Halifax;  Granville  St.,  Vancouver. 


Toronto,  Oct.  26th,  1894. 

Dear  Sirs  : — 

Having  by  the  removal  of  our  Lamp  Manu- 
facturing business  to  Peterboro',  consolidated  this  Department 
with  our  other  manufacturmg  interests,  we  have  been  able  to 
materially  reduce  the  cost  of  production  and  at  the  same  time 
improve  the  quality  of  our  lamps,  which  are  now  the  best  on 
the  market. 

We  have  decided  to  give  our  customers  the  full  benefit 
of  this  reduction,  and  will  therefore  from  this  date  supply  our 
Incandescent  Lamps  in  not  less  than  barrel  lots  at  the  fol- 
lowing prices,  viz.  : 

16  c.  p.  Lamps,  25  Cents  each  net 
24        "  30 


32 


35 


Five  Cents  per  Lamp  extra  when  ordered  in  less  than  loo  lots. 


With  many  thanks  for  past  favors. 

Yours  very  truly, 

THE  CANADIAN  GENERAL  ELECTRIC  CO. 


LimiTED. 


I 
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CANADIAN    EbECTRlCAli  NEWS 


SPARKS. 

The  adoption  of  the  electric  light  is  being  talked  of  by  the  town  of 
Sweetsburg,  Que. 

A  new  600  light  alternating  dynamo  has  recently  been  installed  by 
the  Sackville,  N.  B.,  Electric  Light  &  Telephone  Co. 

The  sum  of  $100,000  has  been  voted  by  the  citizens  of  Vancouver, 
B.  C. ,  for  the  purchase  of  a  municipal  lighting  plant. 

It  is  proposed  to  utilize  the  electric  plant  in  connection  with  the  pulp 
mill  at  Sissiboo  Falls,  N.  S.,  to  supply  light  to  the  town  of  Weymouth. 

Mr.  T.  W.  Ness  has  again  commenced  the  manufacture  and  sale  of 
electrical  supplies  under  the  registered  title  of  Messrs.  T.  W.  Ness  &  Co. 

The  Victoria  Electric  Light  Co.,  of  Lindsay,  Ont.,  are  moving  into 
new  and  more  commodious  premises,  and  are  adding  to  their  plant  a 
Wheelock  condensing  engine,  a  large  steam  boiler,  new  generators,  etc. 

The  Vancouver,  B.  C. ,  Street  Railway  and  Lighting  Co.'s  property 
is  said  to  have  been  purchased  by  an  English  syndicate,  and  the  present 
employees  of  the  company  are  reported  to  have  received  notice  of  dis- 
missal.   The  name  of  the  new  owner  has  not  been  disclosed. 

Mr.  Peter  McGregor,  of  Ottawa,  is  said  to  have  perfected  improve- 
ments on  electric  heaters  which  will  reduce  the  amount  of  current  con- 
sumed, increase  the  heat  product,  and  prevent  the  oxidization  of  con- 
ductors. The  manufacture  of  these  heaters  will,  it  is  said,  be  commenced 
shortly. 

An  Ottawa  company  composed  of  Messrs.  J.  W.  McRae,  Dr.  Hen- 
derson, N.  C.  Sparks,  S.  Maynard  Rogers,  H.  B.  Spencer,  Arch. 
Stewart,  J.  A.  G.  Trudeau,  and  E.  T.  Hubbell,  has  been  formed,  with 
a  capital  of  $45,000,  to  manufacture  a  primary  battery,  the  patent  for 
which  has  been  purchased  from  Mr.  Charles  H.  Hubbell,  of  Washing- 
ton, D.  C. 

The  Wm.  Hamilton  Mfg.  Co.,  Peterboro',  have  been  given  a  con- 
tract for  a  Payne  Automatic  Corliss  engine  of  350  h.  p.  for  the  Victoria, 
B.  C. ,  Electric  Light  Works.  Attached  to  the  engine  will  be  a  Northey 
duplex  condensing  pump,  which  will  be  fed  with  salt  water.  The 
engine,  which  will  be  connected  direct  to  shaft,  is  guaranteed  to  regu- 
late within  one  per  cent. 

The  People's  Electric  Co.,  of  Windsor,  have  requested  the  privilege 
of  submitting  to  the  Council  a  tender  for  the  city  lighting.  The  muni- 
cipality is  at  present  operating  its  own  lighting  plant,  but  finds  it 
necessary  to  purchase  additional  machinery.  The  People's  Electric  Co. 
believe  that  they  can  furnish  the  light  at  a  cheaper  rate  than  the  city 
can  manufacture  it. 

A  resolution  was  recently  passed  by  the  shareholders  of  the  Hamilton, 
Grimsby  &  Beamsville  Railway  Co.,  limiting  the  amount  of  stock  to  be 
placed  upon  the  market  at  $100,000,  and  authorizing  the  directors  to 
issue  bonds  sufficient  to  complete  the  road  to  Beamsville.  It  is  under- 
stood that  the  traffic  on  the  road  has  been  so  heavy  that  the  advisability 
of  double  tracking  the  line  is  already  under  consideration. 


The  Bell  Telephone  Co'y 


OF  CANADA,  LTD. 
MONTREAL 


MANi;i-A(,  l  UKKS  AND  (IAS  l  OK  SAI.K  h.VEi- 


jKS'  K!  ('■(  I'J 


TELEPHONIC 


and 
other 


ELECTRICAL  APPARATUS 


LINE  MATERIAL  AND  SUPPLIES. 

Will  furnish  tenders  for  supplying  Warehouses,  Public  Buildings,  Hott-ls, 
and  Dwellings  with 

PRIVATE  AND  LOCAL  TELEPHONE  SY.STEMS, 
BURGLAR  ALARMS,  HOTEL,  ELEVATOR  AND 
OTHER  ANNUNCIATORS,  HOTEL  ROOM  AND 
FIRE  CALL  BELLS,   ELECTRIC  BELLS,  PUSH  , 

 BUTTONS,  ETC  

Will  also  furnish  tenders  to  Cities,  Towns  and  Villages  for  FlKK  Ai.akm 
AND  PoLiCK  Patrol  Systems. 

Catalogues  will  be  furnished  on  application. 

Sales  Department  : 


MONTREAL; 
Bell   Telephone  Building, 
367  Aqueduct  Street. 

TORONTO : 
Hell    Telephone  Building, 
37  Temperance  Street. 

HAMILTON  ; 
Bell    Telephone  Building, 
Hughson  Street. 

OTTAWA  ; 
Bell    Telephone  Building, 
Queen  Street. 

QUEBEC : 
Bell  Telephone  Building, 
.  John  and  Palace  Streets 

WINNIPEG: 
Forrest  Block,  Main  Street. 


IlAMPS..  i  I liiLili.-^  i 


^  Do  You  Ever  Use  Incandescent  Lamps  ?  ^  ^ 

^  If  so,  do  you  know  what  a  good 

Lamp  is  ?    We  can  give  you  ^ 

Lamps  at  all  prices,  and  have  — ^ 

the  best  Lamp  made  in   the  ^ 

^  world ;    namely  :    the  genuine  ^ 

^  "EDISWAN,"  in  any  candle  ^5 

^3  power,  from  one  to  two  thou-  ^ 

^12.  ^and  ;  to  fit  any  base.  Don't 

buy  lamps  until   you  get  our  ^ 
quotations. 

^  Frosted  Lamps  -  Colored  Lamps  -  Mogul  Lamps  ^ 


Do  not  fail  to  write  for  Prices  and 
Quotations  on  all  kinds  of  Electri- 
cal Supplies  

•  • 

WE  CARRY  THE  LARGEST  STOCK  OF  HIGH-CLASS  FITTINGS 
FOR  ELECTRICAL  WORK   IN  CANADA. 

•  • 

Fancy  Porcelain  Cut-Outs. 
Rosettes,  Wall  Plugs, 
Switches,  Brackets,  Etc. 

Have  you  tried  the  I.R. G.P.  Wire?    We  guarantee  our 
wire  to  have  a  higher  insulation  resistance 
than  any  wire  in  Canada. 


Write  for  Prices  on  all  Supplies  required. 

Send  us  that  ' ' rush  ' 


order. 


SEND  US  THAT  RUSH  ORDER. 


^      JOHN  FORMAN      3  ^      JO'^N  FORMAN  ^ 


650  Craig-  Street, 


MONTREAL. 


650  Craig  Street, 


MONTREAL. 


nnrUTO.    Edison  &Swan  United  Electric  Co., 
nULllm.   and  Hungarian  Incandescent  Lamp  Co. 


.'VCiENT  :  For  Cronipton  Howell  Battery-  Co.;  Edisw.m  I'nited 
Electric  Co.  and  the  India  Rulitjer,  Gutta  Percha 
and  Telegraph  Works  Co. 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 


iv. 


GAJSlflDlfllSl    ELiECTf^ICflli  fJEWS 


Itcccniljcr,  1894 


SPARKS. 

The  electric  light  and  power  plant  at  Carberry,  Man. ,  formerly  owned  by 
.McMillan  &  Oliver,  has  been  purchased  by  Mr.  H.  Boyd. 

Application  is  to  be  made  to  the  Nova  Scotia  legislature  for  a  charter  for 
an  electric  light  and  power  company,  to  operate  at  Parrsboro',  N.  S.  The 
capital  stock  of  the  company  is  to  be  $10,000. 

Mr.  Geo.  E.  Kidd,  Solicitor,  has  given  official  notice  to  the  government 
of  the  intention  of  a  company  to  apply  for  incorporation  to  construct  an 
electric  railway  between  Ottawa  and  Brockville. 

A  paper  on  the  "  A  B  C  of  Electricity,"  referring  especially  to  the  rela- 
tion of  the  electric  magnet  to  the  permanent  magnet,  was  recently  delivered 
by  Mr.  H.  Breck,  Jr.,  before  the  members  of  the  Kingston  Association, 
C.A.S.E. 

The  Yarmouth  Gas  and  Electric  Light  Companies  were  recently  amalga- 
mated. Subsequent  to  the  amalgamation  some  of  the  shareholders  of  the 
Gas  Co.  brought  suit  against  the  directors,  whom  they  charged  with  having 
fraudulently  procured  a  controlling  interest  in  the  Gas  Co.,  and  by  means 
of  this  interest  having  purchased  at  an  exorbitant  price  the  electric  light 
plant  of  which  they  were  the  owneis.  It  is  reported  that  judgment  has 
been  given  in  favor  of  the  plaintiffs  for  tlje  sum  of  $248,000. 


A  series  of  interesting  and  instructive  lectures  on  "The  Steam  Engine 
Indicator,"  are  being  delivered  by  Mr.  A.  C.  McCallum  to  the  Peterboro' 
Branch  of  the  Canadian  Association  of  Stationary  Engineers. 

The  incandescent  lighting  business  of  the  Royal  Electric  Co.  in  Montreal 
has  rapidly  increased.  In  March,  1893,  the  company  supplied  28,917  lights; 
in  March,  1894,  40,279  ;  and  17th  November,  1894,  50,316. 

The  report  comes  from  Ottawa  that  a  company  with  a  capital  ol  $100,000 
is  negotiating  for  the  establishment  in  that  city  of  a  factory  for  the  produc- 
tion of  porcelain  and  carbons  for  electrical  purposes.  At  Kingsville  also, 
application  has  been  made  to  the  town  council  for  certain  privileges  on  be- 
half of  a  company  who  propose  to  engage  in  the  manufacture  of  bicycles  and 
carbons. 

The  Bell  Telephone  Co.  have  lately  taken  possession  of  their  new  ex- 
change building  at  Ottawa.  The  new  exchange  is  said  to  be  most  com- 
plete in  all  its  arrangements,  having  been  built  for  the  special  use  of  the 
company.  The  switchboard  is  wired  for  1200  subscribers.  The  switch 
bells  are  operated  by  an  electric  motor  in  the  basement.  The  wires  are 
brought  into  the  building  through  underground  cables.  These  cables  at 
present  carry  2800  wires,  but  have  a  capacity  of  7200  wires.  The  present 
length  of  underground  cable  is  47,811  feet.  There  «re  in  use  in  the  city  up- 
wards of  1000  miles  of  wire.  The  apparatus  of  the  new  building  was  in- 
stalled under  the  superintendence  of  Mr.  W.  A.  Tower. 


ROBIN,  SADLER  &  HAWORTH 

mANUFACTaRERS  OF 

OAK.TANNED  LEATHER  BELTING 

MONTREAL  and  TORONTO 


STUDY  ELECTRICITY  AT  HOME 

By  our  correspondence  method-    Thorough  instruction  with  Free  Apparatu.-;,  illustrated  in  July  issue  of  Canadian  Electrical  News.       Circulars  Free. 
 .Scientific  Machinist,  S.  Water  St.,  Cleveland,©....  


5 


PULLEYS 
SHAFTING 
HANGERS 


MACHINE 

MOULDED 
STEEL  RIM 
AND  GRIP 


9  Steel  Rim   Pulleys  are  practiCcilly 

^  unbreakable,  are  lighter  and  easier  on 

9  shaft,  and  cost  same  as  cast  pulleys. 

#  • 

•  ANY  STYLE  FURNISHED  SPLIT 


TURNED  IN  ANY  LENGTHS  UP  TO  28  FEET. 
SAVING  COUPLINGS.     STEEL  OR  IRON. 
PERFECTLY  TRUE  AND  POLISHED. 
KEY  SEALED  WHEN  DESIRED. 

RING  OILING  AND  RESERVOIR   OIL   BEARINGS.  STANDS 
FOR   BEARINGS.      WALL   BOXES.       SPECIALLY  HEAVY 
PATTERNS  FOR  ELECTRIC  WORK.    OUR  SPECIAL 
FACILITIES  SECURE   YOU    LOW  PRICES 
AND    PROMPT  SHIPMENT. 


( 


BRANTFORD, 

CANADA 


)  WATEROUS 


J.-vs.  St.  Charles,  Manager. 


ST.  CHARLES  &  PRINGLE 

Omnibus  Company 

BELLEVILLE,  ONT. 

Manufacturers  of 


Henry  Pringle,  Sec'y-Treas. 


and  various  styles  of  Omnibuses  \ 
and  Hose  Wagons 
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SPARKS. 

The  Halifax  Street  Railway  Company's  receipts 
for  the  year  1894,  exceeded  those  of  1893  by 
$12,000,  the  amount  being  $104, 152,  of  which  the 
city  received  $8,332. 

Below  are  given  the  gross  receipts  of  the  Mon- 
treal Street  Railway  Company  for  ten  years,  com- 
mencing 1885  and  ending  at  the  close  of  the  com- 
pany's business  on  the  30th  September,  1894  ; 
1885,1222,063;  1886,  $252,186  ;  1887,  $346,022  ; 
1888,  $386,468  ;  1889.  $412,216  ;  1890,  $431,389  ; 
1891,  $491,862;  1892.  $569, 8ro  ;  1893.  $750,751  ; 
1894,  $880,000. 

Mr.  F.  E.  Handy,  late  engineer  of  the  Hamil- 
ton and  BMuisville  Electric  Railway,  writes  the 
Electrical  News  from  Worchester-hire,  Eng- 
land, where  he  is  at  present  visiting,  that  he  is 
surprised  at  the  slowness  of  things  electrical  in 
England.  Large  cities  and  towns  have  not  the 
electric  light  yet.  There  is  a  grand  field  for  a 
concern  to  manufacture  dynamos,  lamps  and 
motors.  The  field  is  practically  untouched  and 
railway  work  is  not  properly  started  yet.  There 
is  a  poor  attair  at  Walsall,  a  fairly  good  road  in 
Liverpool  and  one  in  London — but  that  is  all. 

Application  is  to  be  made  to  the  Ontario  legis- 
lature at  its  next  session  to  incorporate  the  Tor- 
onto, Hamilton  &  Niagara  P'alls  Eleciric  Railway 
Co,,  with  power  to  construct  an  electric  railway 
from  Hamilton  to  Toronto,  and  from  Hamilton 
to  some  point  on  the  Niagara  River,  at  or  near 
Niagara  P'alls  ;  and  also  a  branch  line  from  the 
village  of  Grimsby  south  through  or  near  the  vil- 
lage of  SniithviUe  to  the  village  of  Dunnville  ;  and 
also  for  the  usual  powers  to  sell,  lease  and  dis- 
tribute electrical  power.  Messrs.  Briggs  &  Lewis, 
of  Toronto,  are  acting  tor  the  promoters  of  the 
enterprise. 

The  following  patents  for  electrical  devices 
have  recently  been  granted  in  Canada  ;  Commu- 
tatorConneotor,  Electric  Mining  Machine,  Electric 
Railway  Block  System,  Canadian  General  Elec- 
tric Co.,  Toronto  ;  Electric  Car,  E.  M.  Boynton, 
West  Newburgh,  Mass.;  Regulating  Sockets  for 
Incandescent  Lamps,  etc.,  Elias  E.  Ries.  Balti- 
more. Md.;  Electric  Railway  Signal,  Frank  E.  Sea- 
greave,  Toledo,  Ohio  ;  Electrodes  for  Secondary 
Batteries,  Henry  C.  Porter.  Chicago,  111.;  Electric 
Conduit  System,  Hyrum  S.  Woolley,  Paris,  Idaho; 
Alternating  Current  Motor,  Alternating  Current 
Generator,  Frank  H.  Sleeper.  Coaticook,  Que.; 
Electric  Railroad  Signal,  Benjamin  C.  Seaton, 
Rochester,  N.  Y. ;  Electric  Block  System.  The 
Electric  Signal  Co. ,  New  York,  N.  Y. ;  System 
of  Electrical  Distribution,  Walrieniar  Meisner, 
Koniysberg,  Prussia,  Germany  ;  Rheostat,  Chas. 
A.  Hussey  and  Chas.  C.  Eadie,  New  York,  N.  Y. ; 
Method  of  Propelling  Vehicles  by  Electricity, 
Ries  &  Henderson,  Baltimore,  Md. 


RESPECTABLE  HOUSE 

WANTED 

to  take  up  Agency  in  Canada  for  Emery  Wheels  and 
Machines  manufactured  by  the  well-known 
.  .  .    firm  of  .  .  . 

MITCHELL'S  EMERY  WHEEL  CO. 

Bradford,  Manchester,  England. 

I.iber<il  terms  to  good  house  who  can  do  a  good  business. 


P  £  1^  "I"  g   PROCURED  ON 

ELECTICICAL  INVENTIOXS 

«^  RIDOUT  &  MAYBEE,     03  bay  sr.,  Toronto. 
A  pamphlet  on  patents  sent  free. 
"  RiDOUT  on  Patents,"  price  $5.50,  $6.00. 


FIRSTBROOK  BROS, 

Kinff  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BLOCKS 

AND  GROSS-flKMS. 


WRITE  FOR  PARTICt;LARS. 


TAUGHT 
.  .  BY  .  . 


:  SUBJECTS  : 

1.  Plane  and  Solid  Geometry  1         No.  i 
II.  Mechanical  Drawing         /  Drawing  Course. 
III.  Arithmetic  ^ 

l_  No.  2 

J     Mathematical  Course. 


IV.  Algebra 
V.  Geometry 
VI.  Trigonometry 
VII.  Mechanics 


VIII.  Steam  and  the  Engine  Vc.    ■  3„ 
IX.  Electricity  J  Engineermg  Course. 

Sknd  for  Circular  to 

CANADIAN  SCHOOLOFENGINEERING 

Canada  Life  Building,  TORONTO,  ONT. 


GEO.  WmTE.  -  FRflrSI^Fi 

CONSULTING  ELECTRICAL  ENGINEER 


Electric  Railways 
Municipal  Plants 
Central  Stations 
Steam  Machinery- 
Water  Powers 
Factory  and  Mill  Lighting 

18  Imperial  Loan  Building 


Surveys,  Plans 

Specifications 

Superintendence 

General  Advice 

Inspections 

Valuations 


TORONTOl 


"  STARR 

INCANDESCENT  LAMPS 

FULL  CANDLE  POWER 
LONG  LIFE  •  LOW  PRICE 

The  "  .STARR  "  as  now  ivanufactured  with  new  anti  improved 
bases,  etc.,  are  unequalled.    Made  with  standard  bases 
and  of  all  voltages  and  candle  power. 


TRY  fl   SAMPLE  LOT 


[RF.CIS  TEKFD. 


JOttN  STARR,  SON  &  GO.,  Ltd.  -  ttallfax,  N.S. 


■  SD66lal  Bell  Fulley§  ■ 

*  FOR  ^ 


MOTORS  and  DYNAMOS 


i 


OUK  Special  Dynamo  Pulley  has  l,een  on  the 
market  for  a  number  of  years,  and  its  general 
adoption  by  electricians  and  manufacturers  of 
generators  is  sufficient  evidence  of  its  merits 
and  popularity. 
WE  CLAIM  :  Hest  belt  transmission  surface  ;  reduces 
belt  tension  and  journal  friction  to  a  minininm  ;  runs 
nearly  noiseless;  extra  strength  (all  made  for  double  belt); 
will  not  "fly  to  pieces";  construction  i-~  of  highest  order. 
It  mote  than  "fills  the  bill." 

This  pulley  was  used  with  great  success  on  Eiectric 
Motors  and  Dynamos  at  the  World's  Columbian  E.xposi- 
tion,  doing  the  heaviest  service,  and  was  the  only  Special 
Pulley  recognized  by  an  award. 
We  simply  request  a  trial. 

In  ordering,  give  net  size  of  shaft  and  key-seat,  and 
state  length  of  hub  desired,  and  where  located  in  relation 
to  (he  rim. 


.SOLE  M.'^NUFACTURERS  : 

DODGE  WOOD   SF»LIT  r>ULLEY  CO. 

6'<S  KING  STREET  U  EST.  TORONTO. 


ELECTRIC 
WATERWHEEL 
GOVERNOR 


PA  TENTED. 

\'anations  in  speed  de- 
tected by  fast  running, 
sensitive  Governor  Balls. 
Gate  movement  instantly 
.set  in  operation  by  elec- 
tric current.  Quick  and 
powerful  action. 


Write  for  particulars. 


WM.  KENNEDY 
&SONS 

Owen  Sound,  Ont. 
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Thomas  Ahearn.  Warren  Y.  Soper. 

Contracting  Electrical  Engineers 

^  >i< 


AHEARN  &  SOPER 


OTT^"W^,  OISTT- 

CANADiAN  REPRESENTATIVES  OF  THE 

Westinghouse  Electric  &  Mfg.  Co. 


Electric  Railway  Equipments  Complete.  Transformers 
Celebrated  Shallenberger  Electricity  Meters. 
Sawyer-Man  Stopper  Lamps. 

Ahearn  Electric  Heaters  for  Direct  or  Alternating  Circuits. 
Long  Distance  Power  Transmission  a  Specialty. 


The  Westinghouse  Alternator  is  the  only  Alternator 
I    of  its  type  in  which  the  Armature  Coils  are  removable 


and  may  be  kept  in  stOCk.  Coils  are  lathe  wound,  thereby  securing 
the  highest  insulation.     All  armatures  are  iron  clad. 


FOR  ESTIMATES  AND  FURTHER  INFORMATION,  ADDRESS 

AHEARN  &  SOPER    -  OTTAWA 
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PACKARD  •  TRANSFORMER 


The  Transformer  can 
I  be  cut  out  of  circuit  and 
i  a  burned  out  fuse  re- 
^  placed  without  the  use 

of  any  tool  whatever . . 


1 


NO  SHORT  CIRCUITS 

HIGHEST  EFFICIENCY 


NO  BURN  OUTS 


PERFECT  INSULATION 


SPLENDID  REGULATION 


•SI 


Your  trial  order  is  solicited,  and  if  any  Packard  'i^-ansformer  fails  to  .i^'ive  H\  PI  Kl". 
satisfaction,  we  will  allow  full  credit. 

m  '  PACKARD  =  LAMP  =  CO 


Pleaso  mention 
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C.  W.  HENDERSON  Manufacturer  and  contractor  ELECTRICAL  SUPPLIES 


ESTIMATES  FURNISHED  FOR  , 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Batteries,  Doctors'  and  Dentists'  Electrical  A  r 
Appar.atus  -AND  Machinery.  C?^*^"^) 
Electric  and  Gas  Fixtures. 
Electric  Fan  Motors. 

Somoff's  Fancy  and  Miniature  Incandescent  Lamps. 


44  Bleury  S-'eet  

{CORNER  JURORS) 

'  .  .  .  .  MONTREAL 


LAMKIN  PATENT 


STEAM  PIPE  AND  BOILER  COVERINGS 


Asbestos  Goods  Steam  Packings 

Cotton  Waste  Gaskets,  &c.,  &c. 

Largest  and  Best  Assortment  in  Canada. 

Canadian  Mineral  Wool  Co.,  Ltd.     -     122  Bay  street,  Toronto. 

Montreal  Agent:  LEWIS  SKAIFE,  707  New  York  Life  Building.  Telephone  2376. 

LONDON  MACHINE  TOOL  C  O., 

LONDON,  -  ONTARIO, 

MANUFACTURERS  OF 

Machinist  Sc  Brass  Finishers'  Tools 

A.  B.  WILLIAMS,  General  Aqent,  TORONTO,  ONT. 

It  is  no  longer  necessary  to  import  Carbon  Points. 


THE  PETERBOROUGH  CARBON  AND  PORGELIAN  GO. 

....  can  furnish  them  equal  to  any  in  the  world,  as  they  are  .... 

manufacturers  of 

Carbon  Points  for  all  Systems  of  Arc  Light,  Battery  Plates,  Carbon  Brushes, 
AND  ALL  KINDS  OF  PORGELAIN  FOR  ELEGTRICAL  AND  HARDWARE  LINES. 


OAK 

TANNED 


BELTING 


TORONTO 

22  FRONT  STREET  EAST 
Telephone  475. 


THE  J.  C.  MCLAREN  BELTING  GO.  Montreal 


THE  BABCOCK  &  WILCOX 

WATER  TUBE  STEAM  BOILER 

;   ;   ;   IS  NOW  BUILT  IN    CANADA    :   :  : 
.Suitable  for  all  purposes — Mills,   Electric  Lighting  and  Railways,  Heating,  Etc. 
Ovey  1,000, 000  H^or'se  I>owei?  in  vise 

Send  for  our  book,  Steam — Free  on  application.  -^•'^  Full  information  and  Estimates  furnished 

Head  Office:  415  BOARD  OF  TRADE  BVILDING,  MONTREAL. 


E.  C.  FRENGft, 


:         General  Argent  for  Canada 

BRf\NGH   OFFICE  :  DBSBRONTO. 


